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2.10 Field Survey by Sub-contract
2.10.1 Field Survey General

(1) Survey items

In accordance with the TOR of the Study, the following five (5) items of Field Works were
conducted (in August 2002 and January 2003), under the sub-contract between the Study Tearn and
a local Consultant:

River flow measurement,
Spring flow measurement,
Well inventory survey,

Water quality analysis (1), and
Water quality analysis (2).

In the beginning of Phase-Il Study (in June 2003), the additional field works including the
uppermost two items of the above list were performed, also by the sub-contract base.

(2) Procedure on sub-contract

As mentioned above, the survey items were prescribed in the Contract of the Study between JICA
and the JV of Sanyu Consultants Inc. and Yachiyo Engineering Co. At first, the Study Team
formulated the sub-contract form and technical specifications on the field works and sent them to
JICA HQ for his approval. After obtaining the approval, the Team invited three local consultants
and asked for the cost quotation on the works, according to the technical specification and contract
form. After received the cost quotation from all of the consultants, the Team selected one of the
consultant, who showed the lowest cost quotation. In this case, even the lowest cost quoted was
higher than the scheduled cost which was the JICA's budget. Immediately after that, the Team
negotiated with the consuitant on discount the cost, and finally the local consultant. “Jouzy and
Partners”, agreed to conduct the works by the cost shown by the Team. The draft of the Contract
between the Team and the local consultant was sent to JICA HQ again for his approval. JICA
approved the contract (draft) on July 25, and the Contract between the Team and “Jouzy and
Partners™ was concluded on July 30.

At the beginning of Phase-1I Study (late May 2003), the Study Team showed BQ and specifications
on the additional field works to the same Contractor above mentioned and made negotiations on the
cost. The Contractor did not agree the proposes cost (JICA’s cost) on the field works because of
quite high river discharges and spring flows caused by 50 years abnormal rainfall of the last rainy
season. Finally the Study Team made the contract on the field works with the Contractor by
somewhat higher contract cost than the scheduled one, and the excess cost was bone by the JV.
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2,102 B/Q and Technical Specification

(1)B/Q of the works

Measurement of river flow shall be carried out in selected 15 rivers shown bellow:
Measureme

El Kebir, Ostouene, El Bared, Abou Ali, El Jouz, Tbrahim, El Kelb, Beirut, Damoure,
Awali, Sainiq, Zahrani, Lower Litani, Upper Litani and El Assi.
The measurement shall be done three times during August 2002, January and June 2003, so the
work volumes is 45 times.

Measurement of spring flow shall be conducted targeting 160 springs, three times during August
2002, January and June 2003. Works volume shall be 480 times.

Well inventory survey is scheduled to prepare well inventory listing 2000 wells at selected
groundwater basins.

Water_quality analysis (1) is to study water quality from a view point of environment. Water
samples are to be taken at 17 rivers, 17 springs, and 5 sea sites. Sampling and analysis shall be
done two times during August 2002 and January 2003.

Water quality analysis (2) is conducted for hydrogeological study. Sampling number is as follows:

Samplings: for spring (high elevation) 20 points x 1 time = 20 samples,
for spring (middle elev.) 20 points x 2 times = 40 samples,
for spring (low elev.) 20 points x 2 times = 40 samples.
for spring (coastal) 10 points x 2 times = 20 samples

for river (middle siream) 20 points x 2 times = 40 samples

All of the B/Q and the target rivers or springs on the field survey, excepting “Well Inventory
Survey,” are summarized as Table H-1, attached as Annex 2.10.1.

(2) Location of the works

Locations of the field works, decided through the discussion between the Engineers of the Team
and the Contractor, are shown roughly in Figure 2.10-1, and the details of the survey points of
every survey items are shown in appendix (as Annex 2.10.3).
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attached in Annex. Further discussion on the water balance under the current condition shall be
done in the following chapter.

(2) Water balance simulation under natural condition

SSM which was once verified under the current condition is to be modified to make a simulation
under the natural condition, without pumping and without intake. The modification is quite simple,
only the current discharge data and intake volume files are erased from the model. The model
calculate again the surface water balance and also groundwater balance, in daily basis and for every
sub-basin for 40 years.

Outputs of the model, under the natural condition, indicates the maximum volume of surface water
and groundwater existing in the target area. Further discussion on the water balance under the
natural condition shail be done in the following chapter (Chapter 4.1).

(3) Assessment of water resources potential

The water volumes exist in the area, both for surface and groundwater, are calculated through SSM
simulation under the natural condition. They are just existing water volumes and they suggest the
upper limit volume of the water resources but do not show the water resources development
potential. In the case of surface water, the water resources potential can be calculated from the base
flow of a certain river at the 10years return period of drought, and the development potential is the
volume minus current utilized volume (which means already developed).

In the case of groundwater, the maximum resources volume is same with yearly recharging volume
in a 10 years return period drought year, and it is huge volume in the case of Lebanon because of a
plenty rainfall and a high infiltration rate of the foundation. However, a sustainable development
potential, or a safety development potential, is not so much. In Lebanon, a considerable amount of
recharged water is come back to the ground again as a spring, so that the concept of “net recharged
water” must be introduced. Further, recharged groundwater at a certain sub-basin flow-out to the
other basin to feed the neighbouring or far apart rivers from the original basin sometimes. Thus, the
development potential of groundwater must carefully be assessed basin by basin but it must not
beyond 1/3 of the net yearly recharge volume. In the case of coastal basins, the groundwater
development potential must be less than the volume which causes the drawdown to elevation Om to
avoid the sea water intrusion. However, in the case of development of offshore submarine spring,
the development potential can be the same volume with the groundwater outflow to the sea. Further
details on the groundwater development potential shall be discussed in the following chapter.

(4) Water balance simulation under the development scenario

Once the SSM is constructed (and verified), it can be utilized as a decision making tools in
combination with DBM. If any kind of water resources development plan was raise up, the water
volume required for the plan, a kind of resources (surface water or groundwater), and the location
of intake (target basin) are put into the model and run the program for another 40 years, using the
existing rainfall set though. The model easily outputs the volume can be taken out actually and the
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effects of such intake in the case of surface water development. The model also outputs the water
volume can be pumped up and then the groundwater level if such volume of groundwater was
withdrawn. Thus, the planner can know the available water volume and effects of the water
resources development roughly, before conducting a Feasibility Study.

(5) Limitation of the current SSM simulation

As explained above, the SSM can simulate both surface and groundwater balances, can estimate
groundwater level under current condition, natural condition, or firture condition, and so forth. It is
quite useful tools for decision making in water resources management. However, the current SSM
constructed through the Study has serious limitation come from the lacking or shortage of several
basic data and information.

At first, the lacking of snow data is almost fatal deficit for SSM simulation in Lebanon. The snow
on the mountain can carry the precipitation in winter over into early summer, feeding continuously
water to springs and rivers. Because of no spowfall data, the model cannot make a pattern matching
for surface system, and therefore, it cannot simulate time series river ranoff exactly. Then, lacking
of rainfall data for enough long period in the mountainous area also severely influence to the
accuracy of the simulation. Further, there was no actual observation data on some of important
rivers runoff, such as the Assi, Hasbani, and upper Litani. Even though the pattern matching is
impossible now, the volume matching is available so the runoff data on those rivers were desired.
Lacking of systematic groundwater monitoring record was another serious deficit for the simulation.
It made impossible to verify the groundwater system directory, and to separate confined aquifer
from unconfined aquifer. Beside the verification data, some of important data sets were aiso not
available: those are actual discharge volume at each sub-basin, actual intake volume at each
sub-basin. These basic data sets are important to keep accuracy of the simulation.

SSM simulation in this Study must be carried out under such unfavorable condition, so that several
compromising measures were taken such as volume matching and passive verification for the
verification, and allocation of rainfall data from only three sets to all of other zones. Even though
SSM has several limitation in this moment, it can offer many useful and significant data and
information, and it is available as a tool to assist the decision making. In future, after completion to
set systematic groundwater monitoring system for both unconfined and confined aquifers, and
metrological observation system for both rainfall and snowfall at whole country, the SSM must be
tuned up and all of simulation must be done again.
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