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1. ‘Qutline of the Wadi A} Bassierah Ba51n Nater Resources
Bevelopment Project

{1) Objectives of the Prdject

In compi1ance with a request of the Government of the United
Arab Emlrates (VAE) made -in January 1979 for technical cooperatlon in
~a study.on water resourCes development in-the country, the Government
of Japan djspatched:a feasibility study team for the AL Bassierah
-water resources development to the UAE in December, 1979, through
Japan International Cooperation Agency. Since then, the teéam
conducted field works in the UAE and home office works in Japan to
work out a developmeht;strategy for the Project, and prepared a
pragress- report in December 1980. Furthermore, the team verified
supplemental hydrological data and reviewed the development strategy
in October, 1981. This report prepared in November, 1981, presents a
project development plan formulated, based on the aBOVe mentioned
review of the former development strategy, 50 as to:secure
industrial and agrlcultural water in the basin through groundwater
recharging and to increase the agricultural production in the basin
through intensive use of it. ‘ o

To materialize the objectives, it is proposed to construct
Bassierah dam near the center of the Wadi Al Bassierah basin a and
groundwatér'recharging pond in the lower Al.FéyTbésin, and in this
development plan attentions have been paid to the maintenance of
groundwater qUa]ity.MoréOVEr, the Project aims to reduce water loesses
_ through soil improvement and introduction of modérnized irrigation

facilities. Furthermore, crops with a high productivity and
marketability have been setected to be raised. Under the situations,
three alternative plans for agricultural development have been
_formulated that is, i) 75 ha vegetable favm plan, i1) 65 ha orchard
plan and iii} 30 ha vegetable farm and: 40 ha orchard plan (totally 70
ha). The existing farm land in the project area is 490 ha.



Therefore, the form lands will total 570 ha approx\mately after the
1mplementat1on of Project.

(2) Project Benefits

" The project will supply a domestic and industrial'water of 0.70
MCM per year to the- lnhabltants as well as an 1rr1gat|on water
amounting to 3. 10 MCM per: year to-a farm area of 570 ha, tota11ng
3.80 MCM. As regards the agricultural productlon,_tomato, cutumber,
eqg plant and cabbage will 'be grown as winter cfbps whereas inelon
will be raised as summer crop: In addition, fruits sich as citrus,
mango and date palm will be harvested. : The vegetable production is
expected-tﬂ-rédch about 6,590 tons per year in total, amounting to a
qross income - of DR 20.5 mitlion in monetary terms. ~The raw water
- cost-in the project is estimated at DR 4.6 per cubic meter which is
reasenable in compavison with the fresh water p?ﬁduCtiOn’cost;at the
sea Waﬁer desalination plant presently under construction. in the UAE
which ranges froim DH 1.3 to 6.4 per one cubic meter, .

(3) Major Works
° - Al Bassierah Dam
Location: - The middle stream of thé wad1 ‘Al

Bassnerah main flow about 10 km
upstream of Dibba '

Dam type: . . Fill type dam with sand, gravel ‘and
o rock ' o
© Capacity: - 2.5 MEM
" Dam height: . 19.5m:
‘Dam léngth: 900

- Embankment volume; 0:64 MCM



e A Fay_Pond

"LégatiOn; o | Gravel plain in the lower Wadi Al Fay
L 7  _ _ : basnn_
c-Typet o R Pond (one place with a storage capacity

“of 1.5 He)
- Iprigation Facilities and Farms.

New farms: Plan Ar Vegetable farm of 75 ha
S - Plan B: Orchard of 65 ha
Plan C: Vegétable farm of 30 ha and
orchard of 40 ha, totalling 70

ha
{4) Project Cost
Gh (Unit: 1,000 DH)

- Construction Works: - Construction Cost

Al Bassierah Daﬁ I 19,800 (1,200)

- M FayPond .. 12,200 ( - 720)

e -ilrrlgat1on Fac111t1e5 & Farms > 4;800_ ("230)

° 'Admlnlstratlve EXpenses 5,500 { 330)

° . Contingency - . e 5,500 { 330)

~Tetal = . ' .. 47,800  {2,870)

Note F1gures w1th parenthes1s are expressed-in mitlion
JapaneSe yen



II. Summary
'2-1, Background -

: Two ways of "approach have been employed fov water resources
deVe1opment in the UAE, that is, the desalination of ses ér brackish
water and the utilization of surface runoff and grounawater derived
from the annual rainfall of some 100 mm:in the eastern mouatsin area
and the gravel plain. The former has been carried out for domestic
and industrial use of water in the western coastal avea, the growing
economic center of this country with a rapid population increase due
to the deﬁeTOpment_petro-related_industriesﬁ The latter, is for
“domestic water supply for the local people and for irrigation.

The Government of the UAE has been recently making efforts to
urbanize and to industrialize the country in parallel with the
modernization of agrlculture and flshery for thCh the water
resources development is vitaily 1mportant In th15 view, the UAE
authorltles concerned initiated investigations and studies on the
Wadi Bhi and the Wadi Ham projects for water resources development
in the region both of which have gomé td'tﬁe‘coﬁstructian_stage of
various facilities at present.The Project is also a part of the
comprehensive Water resourcés development program in the region,

The ¢ropping area of the UAE3increased by_l.?-times for the
five years from 1973 to 1978, and reached 21,550 ha in total, that
is, 3,000 ha in the central region, 3,700 ha in the eastern vegion,
7,000 ha in the southern vegion and 7,800 ha in the northern region.
The major crops are of vegetables, fruits and other upland crops. The
agricultural production in 1978 was 146,200 tons per annum which were
comprised of 49 per cent of Vegetab1ES, 32 per cent of fruits and 19
per cent of the other upland crops.

A yield per hectare'in the eastern vegion is as high as 17 tons
per hectare as compared with that in the other regions in the UAE



since the vegion is blessed with the natural conditions such as
rainfalls and 011 conditions. The vegetable consumption per capita
is almost equa] to the world average of 220 grams per day However,
the national demand for vegetables exceeds the productaon, Judging
from the fact that the markets 1n Dubal and Abu Dhabl abound with
1mp0rted vegetables._ Thereby, an lncrease in self- suffiCIenqy rate
of vegetables iS one‘of the urgent needs of the nation.

2-2. The Wadi AT Bassierah Basin
(1) _’Geagraphfcal Conditions

BE1ng s}tuated in the north eastern part of the UAE, the Wadi

A] Bassierah of 260 sq. km extends about 30 km in ]ong1tud1na]
direction centering about the main flow of the Hadi Al Bassierah, and
about 6 to 10 km in crossing dlrectlon of the main flew, shaping a
strlp wlth the upper part toward NS ‘and the lower part toward NE,
The mountaln area around the bas:n is about 500 m in e]evatton

whereas the’ gravel plain extendlng in the mlddle basin ranges from
20 m to EL 100 m 1n eleVat1on.

The maJor read networks in the ba31n consist of the coasta1
road of the Oman gu]f connect1ng Dubai ‘and Fujeirah and a link road
hrunnlng through the basxn to Masaf1 through Dibba in the Tower basin.

(2) Topography_ahd GeetOQy

In. terms of topOQraphy and geologys the basin is roughly
class1f1ed 1nto four parts, the north western part underlain by
'llmestones, the mountain areas in the upstream part and the
seuth eastern part c0n51st1ng of serpent1n1tes and SChlstS and the
mldd]e stream plaln characterized by grave]s and the sandy coastal
- beach zone. The gravel p]ain is about 100 m in elevatton The area
.dlpS topegraphically by 1/85 in the upper basin and by 1/105 in the
lower basin. The mountain areas have little vegetattons whereas the



gravel plain are dotted by acacia bushes of some three meters in tree
height. |

(3) Wadi System

The main strcam of the Nadi Al 83351erah has a flow length of
about 30 km in total with two main trlbutartes of Wadi Uyaynah and
Wadi Al Fay in the left catchment area and many other small wadis
joining the main stream from the both banks. These wadis, running in
the mountain area,'form river courses in trace.. Along some tribetary
wadis having a little base flow, some tarmers grow date palms and
vegetables in a small scale. The wadi system consusts of the main
stream of the Wadi A Baésierah and many tr\butary wadas run through
the centrat. grave] ptain to the coast of the Oman gulf after 301n1ng
into the main flow

(4} General Social Conditions

The lower rlght baSlﬂ of the Wadl Al Bass1erah of whlch left
bank 15 a terrltory of Oman be]ongs to SharJa and FUJelrah of the
UAE. The town of Dibba extends along the coast, and about ten
villages are scattered in the middle and upper basins. The
pupulatlon of the basin was ‘some 13 200 persons in September, 1980,
of which 3 700 persons (28 %) were re51dent a]1ens The number of
households was 1,340 in total, and the populat1on of farmers and
fishermen were 1,240 persons, that is, nine per cent of the total
population in the same year. The Government of the UAE has beén
promoting the urban modernizatlon of the Oman qulf coastal area of
Fujeirab through scrap- -and-build of houses and constructlng new
houses in the upstream areas to meet the grow1ng popu]atron under the
housing projects of the Manistry of Public works and . Hous1ng._A
cement factory is also presently uhder constructlon !n Dxbba a
public hospital hav:ng 45 bed was establzshed in 1969 and has been
operated under_the superviSIOn of foreign doctors. The maJor endemic



is malaria. The 1nternat10na] telephone cowmunlcation is avallable
in Bibba by direct dlallng

(5) Water and Agriculture

Groundwater is llfted through three tube welts at a rate of
about 1 300 cu. m/day for domestlc water supply in urban areas (100
I1t/day/cap1ta) whereas domest1c water supply to the mounta1n _
villages is made by tank ]orrtes

_ Electrlc power is generated by dlesel generators and gas
turb1nes prOV1ded in Dibba, and supplled to Dibba and its vicinity.
Furthermore, a power generation plant and a sea water desalination
'plant are now under constructlon around Qadfa so as Lo sécure
_stabllzzed power and domestlc water supply to Batira coastal area in
Fugelrah.

Agr1culture in the basin is comprlsed of 280 ha of farms in the
UAE, which consists of. 230 ha date palm and 50 ha vegetable farms,
and date palm plantations of 210 ha in Oman. A greater part of these
farms and plantations is located in the coastal area. The farmihg is
extensively practiced with irrigation water supply from shallow wells
or by wtilizing wadi waters derived from rainfalls in winter.
Presently toﬁato, Ccucumber, egg plant, Cabﬁage, etc., are mainly
raised. Recently a FAO's experimental farm has been established in
the bésin'for-yarious experiments of cropping by vinyl-covered green
houses inclusive Qf_frﬂit tree growing. It is expected that this
farm will greatly contribute to the improvement of farming in the
basin inclusive of the project area.



2-3. Development Plans for Water Resources and Agriculture
(1) Basic Strategy

The water resources ia the basin depend upon the annual
rainfall amount1ng to 130" mm on an average some of whlch funct1on to
recharge groundwater in the bas1n wheres the other flows down to the
Oman as a surface runoff The surface runof f IS lelded {nto a small
quantity of base flows in the upstream Wadi Al Bassnerah system and
flood that takes place once or tw1ce a year rush1ng to the Oman gulf.
A greater part of the domestic and 1rtlgat10n water depends on
groundwater.

Uhder the circumstances, a positive development strategy has
been formulated to store both the surface runoff and groundwater
fiowing down to the 0man gulf through the basin for effective
utilization of them. Furthermore, it has been planned to provide a
monitorirg we]] in the coastal area to preuent the sea water _
intrusion and to preserve water qua]1ty through total control of
"pumplng up of groundwater in the ba51n.

To put it in the concrete the construction of the dam and the
pond has been planned across the main flow of the Hadl A] 8ass1erah
and in the gravel p]aln on the downstrean reaches of the Wadi Al fay,
respect1ve]y, SO as to temporary storage surface runoff and to
recharge groundwater, - A water to be newly developed undey¥ the
Project and the Existin§ water resources available shall be allocated
to domestic use for local people, industfial"ahd irrigation uses.

The water allocated to irrigation will be UtiliZGd_fbr_upgréding of
agricul tural prbductivity through improvement of the existing
facilities and the establishment of a new irrigation system,

{2) Mater Resources Development Plan

Along with the above-meéntioned development strategy, surface



and groundwater runoff discharges were analyzed based on rainfall and
flood data 6bsefbed:dﬁfiﬁg 21 years from 1960 to 1981. Based on the
analysis, it has been planned to construct a low dam across the Wadi
Al Bassierah main flow and & pond in the gravel piain on the lower
reaches of the Hadi Al Fay;so as to recharge groundwater through the
cohbinétiOhrope?afién of these facilities. The dam site and the
location of the pond have been determined through an alternative
7*study“téking'intO”tonsiderétion the influence of t0p0§raphic,
geological andhhadi_COnditions on the function of these facilities.
As a result, Case C*-9 has been selected as the most recommendable
de#e]opment plan. The major comparative items in the alternative
study are shown in Fig. S-1 and Table S-1.



Figure S-1 Majar Facilities, Crdppinq_Breﬁ_and_Pqulﬁtion_

Hadl Abadlla

Catchnent Area, 42 sq.kn ‘C%'

Hadi Al Bassierah

Catchment Arvea; 122 $q.km F

Agricul tural
Devélopment - |
Plans :
(3 Alterna-
tive Plans)

Exrst1ng Cropptng
Area 230 ha }

_ Populatioﬁ int
UAE 13,200

he
B 1, 500

Hotes:

| Hdﬂi.uyayana

:Catchment Area.
18 sq ke

; © Wadi Al Fay
Al Bassierah ' '
1 Dam

Catchment Area;
24 sq.ke

M M Fay Pond

Ex15t1hq'0ropoihg'
Area 210 ha_

POpulatiQn in Oman

Plan A: _Vegetable;Farm 75'ﬁa

Plan B:

Orchard 65 ha

Plan C: Vegetab]e Farrm 30 ha and Orchard 40 ha
{total 70 ha}



Table S-1 Alteraative Plans of Water Resources Deye]qpment Plan

Direct

| S Construction - Rechargeable  Cost of
vCase Facilities' . Cost: - - Groundwater Low Water
BD: 1.51€CH o (HoH) (MCM) (DH/m°)
' . 4. Dam: 15.6 -
Pond: 12.8

C BP: 1.0MEM.
¢ -8 ‘ap: 1.smeh pond: 12,2 0°F 4.5
S Total: 40.6
8D 2.50CH
t!j Dam: 19.8
c' -9 S oy vl S 0.9 3.6
o Total: 32.0
BD:: 2.0MCM
B Dam: 18.2 )
¢t 210 0.8 . 3.8

ZAP: 1.5HCH Pond: 12.2

Ky

Note]. Figure $-1 indicates the lacation of the above-mentioned
facilities.

 Total: 30.4

| BD: Al Bassierah Dam
- 8P: Al Bassierah Pond
~AP: Al Fay.Pond

-11-



(3) Water AYlocation

Out of a rechargeable groundwater of 0.9 MCM per annuam, a
water of 0,1 MCM per annum will be used for industrial purpose, and.
the remaining 0. 8 MCH per annum for agricultural purpose. for
agrlcultural use of groundwatér, the follow1ng three alternative
: plans have been forwu]ated* . ‘

Plan A: . New up]and fleld (vegetable farm) of 75 ha and FAO
experlmental farm of . 5 ha . -
Plan B: New up]and field (orchard) of 65 ha and FAO eXpEPI—
mental’ farm of 5 ha ; S
Plan C: New upland fle]d (vegetable farm of 30 ha and fruit
' tree plantation of 40 ha) and FAO experimental farm
(of 5 ha)

“The breakdown of the above-mentioned alternative plans is Shown
in Table S-2. o |

Table S-2, Allocation of Rechargeabie Groundwater .

: - _ AltérnatiVE'PlgnS-
Description =~ lUse = Pian A Plan B Plan C

Indu;tfiai Water UAE Cement plant 0, 10 0,10 0.10
Irrigation Water Vegetable 75 ha 0. 73 - -

’ 30 ha - - 030
Frait 65 ha ' - -0.73'~ .
v k-« 0.43

. FAO farm 5 ha  0.07 . 0.07 . 0.07
Sub-total | 0.80 0,80  0.80
Total 0.90 0.90  0.90

The water use plan in the basin is shown in Table $-3.
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Thé water dlstributlon plan in conszderatlon of the present use
of grOundwater naturalIy recharged is shown 1n Table S= 3 - However,
the water a]]ocat1on shown in the sa1d table premlses the populat1on
of 14, ?00 as of 1980, and the domest1c water demand is GXpected to
increase tnev1tab1y in parallel wrth a sharp populatlon growth
'Therefore, the demand of domestlc water in. 1990 (10 years later) and '
in 2000 (20 years later) wWas forecast, and a case study cn water
a]locatlon was made taking iato account ‘the demand lncrease 1n
domestlc and 1ndustr1a] water {new cement plant) on one hand and the
supply lncrease by provision of sea water desal1nat1on plants. As a
result, it has been revealed that the population would be 26,600
persons in the year 2000, and that the water demand would reach 1.94
MCM based on a dally consumption of 200 l:t/caplta in consnderat1on
- of an increase in domestic water consumptlon per capita. The flgures.
suggest that the water demand in the year 2000 wou}d be 3.6 times as
much as at present. The details of the case study are shown .in Table
S-3,

Table 5—3. Water Demand Forecast (1980 to-2000)

Domestic Use Industrial Use  Irrigation Use Total .
'Year jpopu]at1on) S "~ UAE - Oman Proposed (MCM)
1980 14,700 | _ :
(100 ht/day/capita) z80ha 210ha  75ha
053 0.17 - 1.34 -0.96 0.80 3.80
1990 19 ,800 S SR
(150 llt/day/capita) - 160ka 210ha  200ha
. Ll 9__-32_ 103 0.96 1.91 5.30
2000 26,600 I -
(200 lit/day/capita) “70ha 210ha  300ha -
Lo 0.3 o'.61 0.96 2.8  6.70

=Note. (l) A yearly population increase rate of ‘three per cent
and a increase in domest1c water demand per capita of



50 1t per 10-year period are assumed.

(2) As regards the industrial water, the peak water
demand after 20 yeavs at the cement plant presently
under construction is estimated at 250,000 tons per
annum. :

(3) As regards the agricultural lands, it is assumed that
the present date palm planting area will decrease to
70 % of the present area after 10 years, and to 30 %
after 20 years. '

(4)_‘ Agricultural Development Plan
It is expected that the proposed.agricultural development plan

having been formulated based on the agriéultdral'pfoductiOn as of
1980 will increase the present production to the followings

© lten Yield (ton) = Price {DH 1,000) : Plan-A
- ° Vegetables 4,290 8,237 -
° Fruit crops 2,300 12,226 =

Total 6,500 ‘ 20,463

~ The proposed agricultural development basically premises the

field improvement; land improvement in the gravel plain, upgrading of
the existing irrigation facilities and introduction of pipeline
system and drip irrigation method for minimizing the water conveyance
loss. The proposed'crdps have been selected in due consideration of
 the mafketability'aﬁd_p0pularit9 of ¢crops in the basin such as

tomato, cucumber, egq plant and cabbage as winter crops and melon as
sumfier crop. '

The futufe égricu]ture'in the basin will never be free from the
critical water utilization conditions curvently imposed. Hence, it

~16-



has been planned to covert the water used in the date palim
plantations as much as possible to vegetable farms for high
productivity. This comes from the fact that the annual water
requirements of the date cropping is 900 to 1,300 mm for one cropping
per annum whereas the vegetable cropping requires only a half of
that, that is, 250 to 500 mm. In other words, the water requirements
for the date cropping will permit theIVQQEtable cropping to have two
crops per year or to be doub}e in its cropping acreage,

2-4. Project Schedule

An execution schedule of about 3.5 years has been established
for the Project inclusive of. the feaéibi]ity study that_started in
December, 1979, The Project cost is estimated at DH 47.8 millions in
total based on the unit prices in the UAE as of Octeber, 1980, as its
breakdown is shown in the above (4) of 1. |

The entive Project works inclusivé of the feasibility study
nave been scheduled to be completed in three phases, that is,’
necessary studies and the Project planning in Phase-1 of a 25-month
period from December, 1979 to January, 1982, the détai]ed:design_and
preparation of tender documents in Phase-11 (the works for Al
Bassierah dam from April to November, 1981, and thesc for Al Fay pond
from February to Gc¢tober, 1982} and the construction work$ in
Phase-I11 (the constructien of Al Bassierah dam in a 16-mbnth.périod
from March, 1982, to June, 1983 and that for A) Fay pond and
irrigation facilities from November, 1982 to Juﬁe,'i§83;)
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[11. Recommendations

(1) Al Bassierah dam will be firstly constructed in the
lmplementatton schedule of the Project, follovwed by the construction
of Al Fay pond, a facility to further strengthen the recharge of
groundwater in the basin. The final design and construction of these
fac111t1es will be carried out based on the related descriptions in
thls feasibility study report for which the relevant topoegraphic maps |
and the cross sectional and longitudinal drawings are essentially

required.

(2) This fea51b111ty study presents a trial al!ocatlon of water
resources within the basin to domestic water for the population of
14,700 persons and agricultural water to meet the water requ1rements
in existing farms of 50 ha, dates palm plantations and proposed
farms. However, the increasing population will natural]y result in a
greater demand of domestic water as well as per1shable vegetables
than the present ones. To cope with the increasing demand of waler,
the desalination of sea water will be inevitably required. As
regards the agricultural water use in future, irrigation water
presently supplied to the dates palm plantations of 230 ha will be
saved as much as possible for the stabilized water supply to the
proposed fruit-tree plantations and vegetable farms sinbe the water
consumption of vegetables amounting to 250 mm to 500 nm is nearly a
half of that of dates palm amounting to 900 mm to 1,300 mm {single
cropping a year), that is, if irrigation water presently supplied to
dates palm is used for raising vegetables, the double cropping of
vegetables a year or cropping of vegetabieé in an area about two
times as large as the,preSent cropping area will become possible. In
consideration of the shortage of water that will become more serious
in future, pipeline systems should be employed for water conveyance
and irrigation to minimize the water conveyance loss. It will be
necessary to replace the existing earth canals, which connect the
existing pumps and vegetable farms of 50 ha dotted in the lowest
basin with pipelines. The existing production wells in the coastal
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specially these lTocated in the”eXisting farms should be integrated.
Instead of them, integrated produétion wells should he constructed by
three kilometers inland from the coastal line to supply irrigation.
water to the zone. |

(3) The hydrological and hydrogeological data employed in the study
are not fd]!y reliable from the statistic point of view. Therefore,
it is recommended to continue the hydrological observation at least a
10-year period in future with the observation network established by
the JICA study team, and a similar hydrological study to what is
indicated in the feasibility study should be conducted to recofirm
‘and verify the quantity of water. resources evaluated in this report

" when the observation data of several years are collected in future.
In this aspect, it is desirable to replace the present'oﬁe—week

- gauges with long-term autonatic gauges of about three months since

the present gauges require much labor force for data collection.

' After the construction of Al Bassierah dam, the discharge data at
this dam will be essentially important to judge the effect produced
by thé'dam, and the observation itself will be easily made.
Therafore, it is specially recommended to install three-month
automatic gauges to observe the storage water level and water levels
at the spillway and at the floodway of this dam. To observe the
storage water level, a tower of about 16 m high or a pit excavated on
one of the abutments will be required.

(4) Concentrated over-pumping of groundwater that exceeds the
groundwater recharge has caused the sea water intrusion into the
coastal area, and brought about damages on agricultural production.

. It is necessary to control groundwater in order to prevent water
contamination and damages of saline water caused by sea water
intrusion and to preserve the groundwater resources. The principles
and methods of controlling groundwater can be said in short to keep
the groundwater table higher than a certain elevation. For
controlling groundwater, the groundwater table at the observation
wells No. TW-3 and BH-1 having been installed by the study team
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shou]d be observed, and the groundwater lifting at a]l the production
jwells should be restrlcted, if necessary, in order to keep the
groundwater tab]e at TW-3 h1gher than 1. 5'm in e]evation‘3 The :
observation well No. TH- 3 has been located near to the productlon
well for FAQ exper1menta1 farm, thevefore, it should be removed
somewhere free from the Interference caused by. groundwater llflng
through this production well '

[5) " In addltton to the fac111t1es for recharg1ng groundwater such
as dams and ponds that w1ll be constructed in future, many
_hydrologtcat obsetvatlon equ:pment w11] be requ:red for the
comprehenSIVe management of water use in the baSIn.: Therefore these
observation equ1pment should be always carefu]ly checked and fixed so
| that they wli] present hlghty re]1ab]e data. A comprehéns1ve water
ut1llzatlon schedule will be establlshed based on the data summed up
every year. The competent authorltles of water management cons:sts
of the MAF and MEW of the UAE On the other hand, 1nhab1tants using
~water admlnlstrat1vely belong emirates of SharJa, FuJe1rah in the UAE
and Oman Under the satuatlons, it is recomnended to establlsh the .
water ut1]tzat1on comm1ttee, a coord1nat1ng organlzatlon among
adm1n1strat1ve un]ts concerned for comprehens1ve ut1llzatlon,
operation and management of water resources in the bas1n.
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