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F—1(1) AKFMEE (WAA) R OVKEERMEE (WMA)

Water Assessment and Water Management Areas

1)
Water Water Area Estimated | Aflaj Area Well Principal Towns
Management Assessment Population [ Irrigated (3)
Area Area (2000) Area (2)
(WMA) (WAA) (km?) (ha) (ha)
Musandam
Musandam - 1,740 34,964 42 786 | Khasab
Madha
WMA Totals 1,740 34,964 42 786
Batinah
Shinas-Liwa 2,396 83,717 665 2,706
Sohar 2,812 124,596 688 3,956 | Sohar
Saham 2,792 137,530 730 4,799 | Khadra al Saad, Al Bidayah, Al
Khaburah, Khadra al bu Rashid,
Mutafaat Saham, Saham
Khaburah 4,019 232,593 2,533 6,439 | As Suwayq, Al Musanah, Ar
Rustag, Al Malddah
Barka 2,728 129,512 2,049 7,300 | Barka, Nakhal
Samail 1,846 215,368 1,690 882 | Samail, Seeb, Al Khawd, Fanjah,
Al Maabaylah, As Sharadi, Hayl al
Awamer, Al Khirayes
WMA Totals 16,539 923,316 8,355 26,082
Muscat
Muscat 1,059 477,335 359 139 | Greater Muscat
Daymaniyat Is. 1 0 0 0
WMA Totals 1,060 | 477335 359 139
North East
coastal Seifa-Yiti 953 11,519 177 137
Quriyat 2,702 56,835 1,396 372 | Quriyat
Tiwi 1,491 10,656 433 33
Sur 2,676 71,854 116 253 | Sur
WMA Totals 7,822 150,855 2,122 795

(National Water Resources Master Plan, 2000)




£—1(2) KFHERIE (WAA) R UVKEFRHI (WMA)
Water Assessment and Water Management Areas
2)
Water Water Area Estimated Aflaj Area Well Principal Towns
Management Assessment Population ) Irrigated 3)
Area Area (2000) Area (2)
(WMA) (WAA) (km?) (ha) (ha)
Interior
Mahdah 2,967 60,048 471 1,178 | Al Buraymi
Al Masarrat 25,781 143,819 3,930 2,103 | Ibri, Ad Diriz, Al Aragqi,
Yanqul, Dank
Umayri 27,471 81,475 1,250 1,136 | Bahla, Al Hamra
Andam Halfayn 34,197 206,684 7,062 1,461 | Nizwa, Izki, Adam,
Sinaw
Al Balha 14,222 146,844 2,893 1,436 | Tbra, Al Minitirib, Al
Kamil wa al Wafi, Jalaan
Bani bu Hasan, Jalaan
Bani bu Ali, Al Ashkarah
WMA Totals 104,638 638,870 15,606 7,314
Central
Haima 52.469 2,595 0 10.6
Hugf 9,870 3,023 0 0.3
Dugm 7,959 3,116 0 0
Al Batha 659 8,830 0 9.4 | Masirah
WMA Totals 70,957 17,564 0 20
Najd
Najd 89,075 23,765 0 567
WMA Totals 89,075 23,765 0 567
Salalah
Salalah 2,121 206,199 0 2,819 | Salalah, Taqah
WMA Totals 2,121 206,199 0 2,819
Southern Coastal
Al Jazer 10,501 4,350 0 0
Rakhyut 1,712 7,854 0 0.3
Mirbat-Sadh 1,906 12,397 0 2.7
Shalim 1,687 1,509 0 4.1
WMA Totals 15,806 26,110 0 7
National 309,809 | 2,498,978 26,484 38,529

(National Water Resources Master Plan, 2000)
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: Reservoir Crest length Height Spillway Construction
No. Storage Scheme . R .
capacity (m”) (m) (m) length (m) materials
Jabal Al Akhdar
Dar Al Hajimat
] 5000 53.20 7.0 30.80
Dar Al Etm

2 Wad Bani Habib 8600 26.30 8.0 20.70

3 Sayq ‘ 6600 44.75 6.5 29.15

4 Al Shurayjah 10200 46.00 6.0 42.00

5 Al Ayn 3600 36.00 4.5 20.40

6 Hayl Al Yaman 3800 28.65 8.0 23.60

7 Manakhir - 1 8400 38.05 6.5 23.20

8 Manakhir - 2 6000 42.20 55 22.50

9 Salut 5500 23.08 5.0 19.10

10 { Masirat Al Ruwajih 8750 94.40 5.5 38.10

11 | Marwa 1050 26.60 8.0 14.75

12 ¢ AlRu’us 1050 27.35 5.5 13.35

13 | Qarr Shamis 1500 26.50 5.0 13.40

14 | Qayut ‘ 1300 29.50 7.0 22.40 Stone and
15 i Musyrat Al Jawamid 1250 18.85 6.0 10.95 cement
16 | Hulaylat 1300 15.60 5.0 11.40 mortar
17 i Hayl Al Hadab 2700 32.55 5.0 22.15

18 | Mahbat 1000 15.30 50 15.30

19 : Agbat Al Bayut 840 19.9 7.5 13.45

20 i Al Ghalil 1200 20.87 5.0 13.90
21 i Salaylah & AlMaqul 1300 20.45 8.0 15.10

22 Lali Laynah 900 52.55 5.0 26.20

23 | AlGharir Al Sufalah 900 26.20 7.0 15.30
24 . Sharjat 850 27.15 4.0 11.60
25 | Kufuf 750 21.45 5.0 17.95
26 | Kaf Al Ahmar 2200 34.75 5.0 19.20
27 : Dhum 7000 443 8.0 41.45
28 . Dar Al Quroun , 900 ‘ 16.0 4.0 14.60
29 : Dar Al Qurnayen 700 18.6 4.0 18.60
30 | Ras Al Wadi 700 20.2 42 17.70




K—5 AEDO/PEEHETESY L - )2 L (2)

Jabal Shams
31 Hail Al Raq 9500 26.00 6.5 20.00
32 i Hail A’Shibak 2000 22.00 7.0 16.00
33 | A’Suwaiqat (upstream) 525 47.00 4.5 12.30 Stone and
34 | A’Suwaigat (downstream) 535 46.00 4.7 12.10 cement
35 | Dar AlQil 850 14.00 425 13.70 mortar
36 | Dar Al Lathib 530 36.00 35 16.20
37 | Tawi Al Aqabah 1700 30.00 7.0 18.00
Jabal A’Surah
Stone and
38 | Hail Al Jawari 535 14.50 4.0 10.00 cement
mortar
39 | Dar Al Gnooz 2000 16.00 4.5 12.00
40 | Agabat Al Mashbak 450 17.00 43 13.00
Total 114,465 m’
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No. Cost in Reservoir
Name of Wadi Completion Millions Capacity in Remarks
R.O. million (m®)
1 Al Khawd (Seeb) 1985 5.8 11.6
2 | Hilti Salahi (Sohar) 1985 0.9 0.55
3 Quriyat (Bahla) 1986 0.5 0.13
4 | Al Jizzi (Sohar) 1989 2.8 54
5 | Tanuf (Nizwa) 1989 13 0.68
6 | Ghul (Hamra) 1989 1.3 045
7 | Al Kabir (Ibn) 1991 1.1 0.5
8 | Ma’awil (Barka) 1991 2.5 10
9 | Fulaij (Sur) 1991 1.4 0.78
10 | Al Fara’i 1992 1.2 0.6
11 | Rubkah (Barka) 1992 2 5.1
12 | Fulayj Halban (Barka) 1993 1.4 3.7
13 | Sahalnout (Salalah) 1993 5.7 6.4
14 | Ahin (Saham) 1994 34 6.8
15 | Hawasinah (Khaburah) 1994 2.7 3.7
16 | Alaa (Bahla) 1996 0.3 0.04
17 . | Rabha (Bahla) 1996 0.3 0.05
18 | Muaydin (Nizwa) 2002 2.7 2.5
Total 37.3 58.98
19 | Bani Kharus (Musannah) 2004 3.75 5 Awarded
20 | Sarooj (Madhah-Musandam) 2004 2.2 1.2 Awarded
21 | Mistal dam 1 (Nakhal) 2004 0.81 0.182 Awarded
22 | Mistal dam 2  (Nakhal) 2004 0.068 Awarded
Total 6.76 6.45
23 | Khabb (Diba-Musandam) 2005 2.4 2.5 6" FYP*
24 | Sahtan (Rustaq) 2005 0.4 0.079 6™ FYP
25 | Sahtan (Rustaq) 2005 0.4 0.045 6" FYP
26 | Umti (Izki) 2006 1.4 0.61 7" FYP
Total 4.6 3.23
27 | Dayqah (Quriyat-Muscat) 2006-09 100
Grand Total 48.66 168.7 Mm’

Millions RO

* FYP: 5 J4EEEHH
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Means Unit cost Potential sites Potential Application Considered
(Baiza/m3) Yield
(Mm’/yr)
1. Central well fields 135 | Ma’awil trough 29.5 | For Muscat
139-290 | Towns >10,000 1.0-8.8 | 46 regional towns
2. Storage dams 278 | Wadi Dayqah 44 | The major surface water
storage opportunity. From
Hajar Ash’ Sharqi mountains.
For water supply to Muscat
and Quriyat. Technical and
economical feasibility still to
be proved.
Various, small 0.01
Generally for hill villages.
3. Recharge dams 475 | Bani Kharus/Barka 0.66 Development of these schemes
119 | Muaydin/A.Halfayn 0.17 | would be subject to technical
302 | Halfayn/ A.Halfayn 0.40 | and economic feasibility
Hatta/S-S-Liwa 4.80 | studies.
Sakhin/S-S.Liwa 1.30
Srami/S-S.Liwa 3.50
4. Desalination of sea 700-755 | Ghubrah (Muscat) 11.5 | Required during planning of
water well field option.
<3,000 | Regional towns
' Possible need, unit cost high.
5. Wastewater 720 | Muscat 35.0 | Further investigation needed
collection, for reuse for recharge or for
treatment, reuse 890-1,300 | 51 regional towns 0.8-6.5 | agriculture.
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2000

INFLOW
Groundwater from UAE
| and Yemen 7
Wadis 4
Desalination 35
Sea water intrusion 113

Wastewater pipe leakage 113

2020
INFLOW
Groundwater from UAE
and Yemen 7
Wadis
Desalination 71
Sea water intrusion 31

Wastewater pipe leakage 137

Evapo-transpiration 17,812

Rainfall
19,246 Environmental
v 1
Depletion 119
of 399
> Aquifer P> 169
Storage 727
(-154) 404
(1) 2000 FEDAKIE

Evapo-transpiration

42

OUTFLOW

Wadis

Groundwater

DICM, Supply/Demand
Agricultural wells

Aflaj

17,860

OUTFLOW

Wadis

Groundwater

DICM, Supply/Demand
Agricultural wells

Rainfall _

19,246 Environmental 54
¥ I

Depletion 7

of 350

» Aquifer > 256

Storage 01

) 404

(2) 2020 EDKIK

Aflaj

M—5 AESEOKIOBRL (2000 ) KT 2020 F£0OT4E



5. wRH— 75 - FE LB

Y~ RE— 7T 0%, 2001 F~2020 FOKEROFFATHELRBRE OKEROEE - FL20D
72D DEREHIEHE TH B,

VRS = T OEBRBEELTICRT,

(Free T RE R KB TRBAZE)
BEFE D AKIN
BH T RER OEFAFIREL &R
TARBRAOKS
KEIZET HREES
KO RFE
v AE— - 7T R OKEEILBOMY /ETHY . FAKFREETH 2,

(KERBIFEDT 7 ay - TTV)
HAs EHE
B
KEEERH

REFERRHEDO T L—2 - U—7)
#4 (RD) No.100/89 (f£IF : RDNo.3/94) #EA L+ 3,

BRET . KERE DKM, TEM. #7BIERARA
HWH B - BREE . TAEAROLE
=2 SRE ) D RERAKFIA
tRbRE D WA KE
ORBETRBASR K VEH)
JFEIE BRY
- —AXHIRRE
=
KREEA., TEM. MR, RERAKER~OKMKE, TAOFMNA
- BIF9E & i
BiE

- KERIZIEROETH D, KEFEREILEROAORVBRERRIZH Y L5712

R R FIECTEETINLERD B,

- AKSCHUE AR IAKE IR T R OVERZBFIE+ D LERH 5,

- MEEAKSERE (ICMP) £&FFE RO TH FEHEIT, KRS EHLICE

BOBETICLVEET S,

- KBS L AKEEA~ORBSMNT, BlTREEETH D,

- KFIRICEET A RE, B, fE, AHETRIT, l%%bfﬁbzgm&é
I BE DA



KGR RO BRI, B b KRR L KA 5 LERSH 5,
-BRETE DOBE (AT —7 - BAE—)
I ORIE

(BFF 54 SR K O RIRE )
BT RIREE IR I 1T D Fre T RENE R OVKE AR

(EFFIRERIR O KR)
BMTAYFy— - XLEATHE &ArlmMmW$@m%ﬁ%#k¢é
TAROEFA,
- £ET 140 Mm®/4E (2020 )
- <= AF v FEEE T 100 MmP/E (2030 FE) BAET D,

(B 357 7T RE 72 K B IR D Fie I REHE)

NFF . BT —F R ORNELO—ELOKERIE TIX, T TIZARRIZR->TWA, &~
DAL ITEM L, BERAOEHAGERLEREZ WD, ZOFETIIHKBOIFERHZ
BLORMALEZOND, LTIzo T, 5% 230~330 Mm*/FDHEIKBLE L LD,

gLl &Y RAKE BRI CII R M T ARESEET S EEX N TN AN, KEIZH
RS, BEKE OCBERKOERICIZRAEBLEL 25, ¥, 72 FTIIES 2R
HA VBT CIISoENE< . RITVALBELEL T3,

OKE 58, 1L %)
]| (KEW) RBRA
HE T K DREEEE (~ERARERTE) (5%
TKFEF K IBRFE X
7 77— VREKEREX
KEHYPIE HARFEX

(A 2 )
BERAKIIOWTE SR, BENEOMEL LU TIZTRT,
SREM. TEMA. MM, i EBAAER (DICM) OAKIHEEEMT 5,
B Rk b LHE,
7 75—V ORAITBARER,
D OB AL KIBIZ B,
SAFIFH BRI 5,

(HPIC L2 EROEEEHE)

230 Mme/EEDEiIKE BIEE T 5,
BEHFFEKOERE (2020 F) 2F—9 177,



£—8 KEEHEOHE (2000 — 2020 £F)

Projected Resources Available

Year 2000 2010 2020
(Mm3/yr) 970 1056 1078
Projected Water Allocations and Consumption (National)
Year 2000 2010 2020
Sector Allocation | Consumption | Allocation | Consumption | Allocation | Consumption
D-1-C-M *1 169 56 207 80 256 119
Environment 42 42 48 48 54 54
Aflaj 475 404 475 404 475 404
Agricultural wells 909 727 805 660 601 501
Totals 1595 1229 1535 1192 1386 1078
*1 : Domestic, industrial, commercial, municipal
£—9 BERHFHKOEKRBE (2020 6)
Water Management Area Consumption *1 Reduction Required
(Mm3/yr) (%)
2000 2020
1. Musandam 14.2 13.4 5.6
2. Batinah 465.4 270.0 42.0
3. Muscat 3.1 0.0 *2
4. North East Coastal 17.4 17.4 0.0
5. Interior 162.5 146.0 10.2
6. Central 0.5 - 0.5 0.0
7. Najd 11.7 11.7 0.0
8. Salalah 52.2 41.9 19.7
9. Southern Coastal 0.2 0.2 0.0
Total 727.2 501.1 31.1

*1 : Includes livestock consumption.

*2 : It is assumed that urbanization will cause well-based irrigation to disappear in Muscat WMA.

(KEM., THA. FmER. RERAERDAFIR)
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Ref. Demand management Economic cost Lead Comments
action (Bz/m3) agency

DA1 Improvement surface 7-11 MAF Basic irrigation development.
irrigation

DA2 Promote MIS MAF Without subsidy the equipment cost
a) with subsidy a) 8-49 makes it uneconomic for most farms.
b) without subsidy b) 73-131

DA3 Introduce abstraction MWR Calculation assumes MWR installs
control based on a water meters. Cost estimated is based on
saving of: target savings of just 5%. A bigger
a) 5% target a) 10-115 water saving reduces the unit cost.
b) 20% target b) 3-30

DA4 | Change cropping pattern MAF a) Basic farm development.
by: b) Crop specific taxes unpopular.
a) extension a) 13-38 c) Market support needs PAMAP
b) tax replacement/private sector.
¢) market support

DAS5S Crop area restriction 1-26 MAF Previous attempts have not been

effective.

DA6 Change land use by: May be easy to implement at farms
a) land purchase a) 1-33 MH with low returns. Success depends
b) re-zoning/classification MCl on compensation levels.

DA7 Introduce water tariffs ‘ Tariff options a), b) or c) estimated to
a) volumetric a)2 a) MWR reduce agricultural water use 35%
b) on power to pumps b) 35/kWh b) MEW by economic leverage.
¢) area based ¢) 50/ha ¢) MAF

DAS Introduce water markets - MWR Has to be preceded by abstraction

rights & sustainability.
DA9 Develop WUA - MAF Can be achieved through the proposed
(MWR) RWC.




F—11 RETHTHHE (RBH)

Ref. Action Priority rank
DAl Improve surface irrigation I
DA2 Promote MIS I
DA4 Change cropping pattern 1
DA3 Introduce abstraction control (water quotas) I
DAY Develop WUA (through RWC) I
DAS Crop area restriction II
DA6 Change land use II
DA7 Introduction water tariffs I
DAS Introduce water markets i
F—12 HFBEBRERKOEFEEEITEE (BE)
Ref. Demand management Economic | Priority Lead Comments
action cost agency
(Bz/m3)
DD2 | Recycling industrial - I MRME | Cost is industrial dependent.
wastewater (MCI)
DD3 Reduce wastage on 86 I MEW | Improve standard of
property plumbing fittings.
DD1 Reduce supply system ' 380 I MEW | Leak detection and network
leakage (UFW) rehabilitation.
DD4 | Progressive domestic water 110 II MEW | Needs detailed consumption
tariff and tariff studies and

legislation.
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£—13 HIRAE— - T UERDIZDORERE
Exploration, Investment
and Development 2001~2005 2006~2010 2011~2015 2016~2020 Total
Programme ‘
1. Locate and secure
18 6 4 4 32
potable water
2. Increase recovery of
National Water 33 37 23 12 105
Resources
3. Conservation and
Development,
) 1 19 5 20 45
Maintenance
Programme
4. Support and
Development Aflaj
5. Information, Public
) 3 2 2 2 9
Awareness, Education
6. H.R.D., Training *1 2 2 2 2 8
Total (Million R.O.) 73 80 44 44 241

*1 : ABY%JRBA% (Human Resources Development)
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MASTER PLAN

2000 2020

Population Population: more than 3.5 million

Renewable Water Resources . Renewable Water Resources

Over-abstraction Increase resources, sector allocation &

Subject to pollution Water quotas for well-based agriculture.

Catchments, well fields, aflaj protected.

Sustainability maintained.

Renewable Water Resources Renewable Water Resources

Resource development unplanned. Controlled development.

Planned conservation.

Water and wastewater systems Water and wastewater systems
Water supply systems of varying standards Water supply and wastewater collection
partial coverage to 27% of population. to 46 large towns serving 60% of population.

Water quality secured for small towns and

rural communities.

Agriculture Agriculture
Aflaj deteriorating, ~ Aflaj conserved.
Ell irrigation unsustainable and subject to: Well irrigation sustainable.

Salinity intrusion

Falling water table

Institutions
Inter-ministry coordination.
Formation of water sector committee.
Establishment of regional water committees.
Increased private sector, stakeholders &
Community participation.
Legislation & regulation

Public awareness

X—6 ERAER~vRAEZ— T 0EE
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