
































































































































































































































































































































Table 8

Bahrain’s proposed effluent guidelines

Parameters Units Maximum Average Methbiochemical
oxygen demand used by
EPC*
Physical properties
Floating particles mg/m? 0 NIL
pH pH 6t09 4500 -H* B.
Temperature C CASE BY CASE Thermometer
’1"ota1 suspended solids mg/L 35.000 20.000 2540 -D
Turbidity (NTU) N.T.U. 75.000 25.000 2130 -B
Inorganic chemical properties
Ammonical nitrogen as N mg/L 3.000 1.000 4500 -NH, E.
Dissolved oxygen mg/L >2 4555 -0 -C
Sulfide as H,S mg/L 1.000 .500 4500 -S* -D
Chlorine residual mg/L 2.000 |- .500 4500 -Ci -B
Cyanide as CN mg/L 0.100 .050 4500 -CN -E
Chloride (CL") mg/L TO BE REPORTED 4500 -CI' -B
Nitrate (NO;-) -N- mg/L 10.000 4500 -NO; -E
Nitrate (NO;-) -N- mg/L 1.000 4500 - NO, -E
Phosphorous - total mg/L 2.000 1.000 4500 -P -E
M.B.A.S. mg/L 1.000 0.500 5540 -C
Flouride (F) mg/L 25.000 "15.000 4500 -F -C
Organic pollutants
Biological oxygen demand mg/L 50.000 25.000 5210 -B
Chemical oxygen demand mg/L 350.000 150.000 5220 -B
Total Kjeldahl nitrogen mg/L 10.000 5.000 4500 -N-B
Hydrocarbons (FLOUR or IR) mg/L 0.100 0.100 MOOPAM
Oil and grease (hexane ex.) mg/L 15.000 8.000 5520 -D
Phenols mg/L 1.000 0.500 5530 -D
Trace metals
Aluminium mg/L 25.000 15.000 3110- #k*
Arsenic mg/L 0.500 0.100 3110- #**
Camium mg/L 0.050 0.010 3110- #4*
Chromium total mg/L 1.000 0.100 3110- ***
Copper mg/L 0.500 0.200 3110- ***
Iron mg/L 10.000 . 5.000 3110- ok




Lead mg/L 1.000 0.200 3110- ***
Mercury mg/L 0.005 0.001 3110Q- Hokx
Nickel mg/L 0.500 0.200 3110- ***
Selenium mg/L 1.000 0.200 3110- ***
Silver mg/L 0.005 3110- ek
Zinc mg/L 5.000 2.000 3110- ***
Total coliforms ‘ No/100 ml 10000.000 1000.000 9222 B.
* Methods numbers mentioned here are frorh Standard Methods for the Examination of Water and
Wastewater (17th edition).

**  Methylene blue active substances

Aok

MOOPAN

Source:
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Relevant section using atomic absorption spectrophotometer

Environmental Affairs, Bahrain, 1996

Manual of Oceanographic Observations and Pollution Analysis Methods




Table 9
Principal pollutants discharged into the marine environment (tons/yr)

1990 1991 1992 1993 1994 1995
1. Water (vol. m®): ,
- Industry 31189 33372 35708 38027 40882 43744
- Power plants 35270 38797 42677 46945 51639 56803
- Sewers 60508 69584 80022 - 92025 105829 121703
- 0Oil extraction 16200 16200 16200 16200 16200 16200
i and export 143167 143167 157953 193197 214550 238450
1 - Total
2. Bbiochemical
ox gen demand: 35665 38162 40833 43692 46750 50023
- Industry 45 50 55 61 67 73
- Power plants 2693 3097 3562 4090 4711 5417
- Sewers 0 0 0 0 0 0
- Oil extracation 38403 41309 44450 47843 51528 55513
and export
- Total
3. T.S. solids:
- Industry 109227 116872 125053 133807 143174 153196
- Power plants 5798 6378 7015 7717 8489 9337
- Sewers 1995 2295 2639 3035 3490 4014
- Qil Extraction 0 0 0 0 0 0
a (% claxport 117020 125545 134707 144559 155153 | 166547
- Tota
4. Oil:
- Industry 3790 4055 4339 4643 4968 5315
- Power plants 3 4 4 4 5 5
- Sewers 22 25 29 34 39 44
- Qil extraction 24300 24300 24300 24300 24300 24300
and export 28115 28384 28672 28981 29312 29664
- Total ‘
5. Sulphates:
- Indust 73 73 73 73 73 73
- Power plants 0 0 0 0 0 . 0
- Sewers 175 201 231 266 306 352
- Qil extraction 0 0 0 0 0 0
and export 248 274 304 339 379 425
- Total
6. NO;:
- Industry 7026 7729 8500 9352 10287 11315
- Power plants , 0 0 0
- Sewers 4515 5193 5972 6868 7898 9082
- Qil extraction 0 0 0 0 0 0
and export 11541 12922 14472 16220 18185 20397
- Total
7. Phosphates:
- Industry 0 0 0 0
- Power plants 876 876 876 876
- Sewers 1947 2239 2575 2957
- Qil extraction 0 0 0- 0
%nc% allexport 2823 3115 3451 3833
- To

Source: EPA, Kuwait, 1997
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Table 11

Production capacities of the desalination plants in the Sultanate of Oman

No. of map Location Type Capacity MGD Capacity
: m’/d
Muscat
1 Al-Ghubrah 1 MSF 5 22,700
1 Al-Ghubrah 2 MSF 6 27,300
1 Al-Ghubrah 3 MSF 6 27,300
1 Al-Ghubrah 4 MSF 6 27,300
1 Al-Ghubrah 5§ MSF 6 27,300
Ash
Sharqiyah Sur RO 1.000 4,550
2 Ra’s al Hadd RO 0.022 100
3 Ar Ruwais RO 0.038 172
4 Asylah RO 0.021 95
5 Masirah 1 MSF 0.12 545
6 Masirah 2 TC 0.13 600
6
Al Wusta
7 Mahawt MSF 0.01 50
8 As Saadanat RO 0.01 50
-9 Ash Shuayr RO 0.01 50
10 Madrakah RO - 0.01 50
11 Haytam RO 0.01 50
12 Abu Mudhabi RO 0.01 50
Musandam
13 Kumzar Vapour compression 0.06 272
14 Shisar Vapour compression 0.09 408
15 i ED 0.05 230

Lima

Source: Al Sajwani and Lawrence, 1995

107



Water demands in the Sultanate of Oman (total net usage in cubic metres per day)

Table 12

Area 1990 2000 2010
Capital area 127397 . 198082 328493
Batinah 25425 75890 148658
Dhahirah 7753 17699 32767
Dhakliya 5288 21068 40384
Shargiya 11726 40904 80301
Dhofar 28493 54795 98630
Musandam 1096 6301 11781
Total 207178 414739 741014
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Source: Al-Sabahi, 1997




Table 13

Liquid effluent standards for disposal to the marine environment

in the Sultanate of Oman

PARAMETER UNIT STANDARD NOT
GREATER THAN

Ammoniacal Nitrogen (as N) mg/1 40.0
Arsenic (As) mg/1 , 0.05
Biochecmical oxygen demand-5 day mg/1 30
Cadmium (Cd) mg/1 0.05
Chlorine total (not less than) mg/1 _ 2.50
Chromium (Cr) mg/1 0.50
Copper (cu) mg/1 0.50
Cyanide (CN) mg/1 0.10
Fecal Coliforms MPN/100 ml 100 (80% of samples)
Faecal Streptococci MPN/100 ml - 100
Salmonella MPN/1 litre Non detectable
Grease and oil mg/1 5.0
Iron (Fe) mg/1 2.0
Lead (Pb) mg/1 0.10
Mercury (Hg) mg/1 0.001
Niekel (NI) mg/1 0.10
Ph between 6-9
Phenols mg/1 0.10
Phosphates mg/1 0.10
Selenium (se) mg/1 0.02
Silver (As) mg/1 0.005
Sulfide mg/1 0.10
Suspended solids mg/1 30
Turbidity JTU 75
Zinc mg/1 0.10 '

Source: Al-Sabahi, 1997
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Table 14

Existing production of treated sewage effluent in the Sultanate of Oman (cubic metres |

per day)

Area TSE production (re-used) TSE production (soak-away)
Capital area 45,568 3,324
Shargiya 2,561 90
Musandam - 425 42
Wusta 595 80
Dhahirah 2,035 448
Dhakliya 2,187 20
Batinah 4,013 _ 3,799
Dhofar 1,605 3,581
Total ‘ 58,988 : 11,383

Source: Al Sabahi, 1997
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Estimated potential future treated sewage effluents in the Sultanate of Oman (cubic

Table 15

metres per day)

Area TSE production (re-used) TSE production (soak-away)

Capital area 118,849 197 ,096
Batinah 45,534 89,195
Dhahirah 10,619 19,660
Dhakliya 12,641 24,230
Sharqiya 24,542 48,181
Southern region 32,877 59,178
Musandam 3,781 7‘,069

Total - 248,843 444,609

Source: Al Sabahi, 1997
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Table 16

Wastewaster maximum quality standards for reuse and discharge in the Sultanate of
Oman (mg/l except where otherwise stated)

Parameter A ‘B
Biochemical oxygen demand 15 20
Cbiochemical oxygen demand 150 200
Suspended solids (SS) 15 30
Total dissolved solids 1500 2000
EC (uS/cm) - 2000 2700
SAR** 10 10
pH 6-9 6-9
Aluminum (Al) 5 S5
Arsenic (As) 0.1 0.1
Barium (as Ba) ' 1 2
Berylium (as Be) 0.1 0.3
Boron (as B) 05" 1
Cadmium (as Cd) 0.01 0.01
Chloride (as Cl) 650 650
Chromium (total as Cr) 0.05 0.05
Cobalt (as Co) - 0.05 10.05
‘Copper (as Cu) 0.5 1
Cyanide (total as Cn) 0.05 0.1
Fluoride (as F) 1 2
Iron (total as Fe) 1 ' 5
Lead (as Pb) | 01 0.2
Lithium (as Li) 0.07 0.07
Magnesium (as Mg) 150 : 150
Manganese (as Mn) 0.1 0.5
Mercury (as Hg) 0.001 0.001
Molybdenum (as Mo) - 0.01 0.05 -
Nickel (as Ni) 0.1 0.1
Nitrogen: Ammonia (as NH?) 5 10

Nitrate (as No,) 50 50
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Organic (as N) 5 10
Oil and grease - Total 0.5 0.5
Phenols (total) 0.001 0.002
Phosphorus (total as P) 30 30 -
Selenium (as Se) 0.02 0.02
Silver (as Ag) 0.01 0.01
Sodium (as Na) 200 - 300
“ Sulphate (as SO,) , 400 400
| Sulphide (total as S) 0.1 | 0.1
Vanadium (as V) 0.1 0.1
Zinc (as Zn) 5 ' 5
Fecal coliform/100 ml 200 1000
Viable nematode ova/1l <1 - <1
SAR**; Sodium absorption ratio = a measure of the effect on soil
Source: Ministerial Decision 145/93 dated 13 June 1993
Notes: A and B refer to application type. A is for vegetables, fruit, etc., and for

public parks, lawns and areas with public access. B is for vegetables,
fodder, cereal, etc., and for areas with no public access.

Source; 'Al—Sabahiv, 1997
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Table 19

Production capacity of desalination plants in the United Arab Emirates

=
Location Type Capacity (MGD) | Capacity (CuM/D)
Villages and islands
Jebal Dhana RO 2.0 9,000
Vapour compression 2.0 9,000
MSF 1.75 7,950
Mirfa RO 1.0 4,540
Vapor compression 1.0 4,540
MSF 1.0 4,540
Sila RO 0.25 1,125
Vapor compression 1.0 4,540
MSF 1.0 4,540
Rafeek island RO 0.25 1,125
Bukshisha island RO 0.25 1,125
Sirbani Yas island RO 0.5 2,250
Delma island Vapour compression 2.0 9,000
MSF 0.6 2,750
Abu Al Abyad RO 0.5 2,250
Ajman RO 4.0 18,150
Fujairah RO 3.0 11,350
Umm al-Quwain RO 25 11,350
Ras Al-Khaimah RO 1.5 6,800
Sharjah
Kalba RO 3.5 15,890
Umm al-Nar East MSF 20.0 90,800
Dubai
Dubai East and West MSF 115.4 532,915
Abu Dhabi City
Abu Dhabi power station MSF 12.7 57,650
Umm al-Nar East MSF 36.6 166,160
Umm al-Nar West MSF 48.0 217,920
Taweela “A” 29.2 132,560
Taweela “B” 76.2 345,950

Source: Al Sajwani and Lawrence, 1995
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