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Location of Industrial Area

in the Metropolitan Area,
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Figure 1. Location map showing industrial areas and sampling sites in the Metropolitan Area of Kuwait.
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From Soft Drinks Industry (mg/L)

Table (1)

Averagé and Range of Pollutant Concentrations in Industrial Effluents

Pollutant Soft Drinks Soft Drinks Soft Drinks

Factory No. (1) | Factory No. (2) | Factory No. (3)

Waste Voulme (m? year) 12.000 43.000 80.000

pH 13 6.5-12 3.9

E. Conductivity 3.000 3.233* 3.500( 1.400 1.633 2.100 nd.

Total Alkalinity 360 982 2.055| 60 283 670 n.d.

Total Hardness 200 1.540 3.060( 200 965 2.900 n.d.

TSS n.d. n.d. 128 307 436

TDS 2,048 2.144 2240| 896 1.045 1.344 n.d.

BOD; 70 106 130 50 83 150 110 125 140

S0,* 148 155 162 | 130 130 217 43 226 454

NO;” 15 23 52 5 36 151 6 427 57

PO," 3 3.6 7 16 37 55 4 9 16

CL” 40 77 140 | 30 75 150 n.d.

n.d. = not determined

* Average
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Table (2)
Average and Range of Pollutant Concentrations in Industrial Effluents
From Dairy Products Industry (mg/L)

Pollutant Fresh Milk Powder Milk Ice Cream
Waste Voulme (m%/ year) 296.000 120.000 50,000
pH 44-55 5-8 45-5.8
E. Conductivity | 2.200 1.150 1.617 2.100 | 2.200 2,700 3.200
Total Alkalinity 30 98* 220 | 310 660 1.010| 50 3 90
Total Hardness 140 412 620 | 340 935 1,350 400 572 800
Fats, Qil & Grease (FOG)| 753 28.745 4.410 “nd. 386 16.972 54,410]
TSS " nd. 484 570 656 | 4,396 6577 9.778 ‘
TDS nd. 736  1.035 1.024 n.d.
BOD; 125 465 820 60 420 660 15 69 13
COD 1.964 2299 2.634] 126 nd n.d.
S0,% 146 ﬁ 242 39 282 465 219 232 2,616
NO; 26 . 48 80 8 77 154 nd.
PO, 24 26 28 17 40 nd.
CL~ 129 373 625 nd. 189 263 357

n.d. = not determined

* Average
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“Table (3)
Average and Range of Pollutant Concentrations in Industrial Effluents
From Meat Packing and Poultry (img/L)

Pollutant Meat Packing Meat Packing
Poultry
Factory No. (1) | Factory No. (2)

Waste Voulme (m?/ year) 14.000 42.000 30.00
pH 54-72 55-6 55-7
E. Conductivity 1.100 2.540 7.500 n.d. n.d.
Total Alkalinity 30 7 10| 60 120 160 | 60 128 280
Total Hardness 172 215 300 160 286 460 140 292 480
Fats, Oil & Grease (FOG) | 695 97.752 156,620 60 233.74210.700] 220 392 571
TSS 41 5863 15997] 194 403 641 436 712 987
BOD4 85 214 480 120 395 870 680 834 1.040
COD nd. 354 1511 2289 {2,288 3,878 4.976
5042‘ 9 108 149 109 140 169 134 160 ) 211
NO, 2 17 56 3 1 18 0.6 3 38
NH 4 04 7 15 3 6 9 3 1 9
PO, 0.6 4 8 n.d. n.d.
CL- 140 194 233 139 741 1588 | 109 131 159

n.d. = not determined

* Average




Table (4)
Average and Range of Pollutant Concentrations in Industrial Effluents
From Flour Mills, Cakes & Biscuits and Sesame Washing (mg/L)

Pollutant Flour Mills Cakes & Biscuits | Sesame Washing
Waste Voulme (m?/ year) 500.000 4.000 400
pH 7.8-8.1 5-6 5-55
E. Conductivity nd. 665 1.038 1.700 nd.
Total Alkalinity 130 133 138 nd. 120 150 180
Total Hardness 260 3.582 6.940{ 2.840 3.170 35001 720 860 1.000
Oil & Grease 24 29 33 n.d. 216 1380 5.220
TSS nd. 835 1.892 1.540 | 492 4.8342 16930
TDS 33.600 37.690 41.760] 426 665 1.088 n.d.
BOD;, nd. 300 570 790 140 469 705
COD nd. -n.d. 3.583 3.782 3.982
S0,* 2.037 2549 3.100| 112 317 542 280 245 309
NO,;~ nd. 24 114 247 16 16 17
NH, 025 075 19 nd. 7 14 18
PO, % 12 32 5 6 17 49 nd.
CL” 150 12.960 26.100 nd. 200 2.986 6.303
Zn?* 002 004 005 n.d.
Fe3* 003 08 1.6
Pb?* 45 335 62
Cu* 0.003 102 23
Ca* 0.14 17 02

n.d. = not determined

* Average
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Table (5)

Average and Range of Pollutant Concentrations in Industrial Effluents
From Textile Industry (mg/L)

Pollutant Cotton Process Synthetic Process
Waste Voulme (m?/ year) 25.000 88.000
pH 10- 114 6.5 -7
E. Conductivity 3.600 5250  6.000 | 1.500 1520  1.800
Total Alkalinity n.d. 120 180 360
Total Hardness n.d. 400 855 2.400
TSS 1.146 1.708 2.892 n.d.
TDS 2.304 3.360 3.840 896 973 ‘1.152
COD 803 1.391 1.990 n.d.
SO> 310 545 852 n.d.
NH, n.d. 113 281 350
PO4* 6 1 8 24 52 71
CL- n.d. 20 32 50
Zn** 0.6 0.94 1.2 n.d.
Ni%* 0.05 0.09 0.14 n.d.
Fe3+ 0.3 0.34 0.38 n.d.
Cu?* 0.12 0.19 0.26 n.d.
Crp, 0.03 0.05 0.09 nd.
Mn2* 0.02 0.03 0.04 n.d.

n.d. = not determined

* Average




Table (6)
Average and Range of Pollutant Concentrations in Industrial Effluents
From Tanneries and Alfalfa Industry (mg/1.)

Pollutant Tanning Alfalfa (Protein)

Waste Voulme (m?/ year) 81.000 22.000

pH 75-95 7-8

Total Alkalinity 80 100* 130 500 1212 1.900
"| Total Hardness 1.100  1.464 1.900 200 640 1.300

Fats, Oil & Grease (FOG) 3 198 480 1.555 1.922 2.650

BOD; 360 -697 970 600 727 930

COD 5976 6714  8.267 10.853 §17.152 24.572

50,* 1.321 1.705  2.231 63 97 167

NO; - 13 35 48 2 35 89

NH, 13 44 67 424 522 682

PO4> 6 17 8 n.d.

CL" 497 1.160 ~ 2.333 109 361 745

Fe3+ 19.2 30.3 41.4 n.d.

Bb?* 7.7 78 7.9 n.d.

Cu?* 24.5 26 27.5 n.d.

Crp 0.009 122 26.4 n.d.

ca* 0.07 0.08 0.09 n.d

n.d. = not determined

* Average
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Table (7)
Average and Range of Pollutant Concentrations in Industrial Effluents
From Detergents Industry (mg/L.)
Pollutant Liquid Detergents Solid Detergents
Waste Voulme (m?/ year) 3.000 3.000
pH ‘ 6.5 23-9
E. Conductivity 1500 1750  2.000 1.500 5.176 13.00
Total Alkalinity 170 143 210 140 466 1.410
Total Hardness 260 1.470 2.400 950 2.260 4.300
TSS 282 309 336 182 963 2.560
TDS 1.280 4.800 3.520 1.078 15.051 57.043
S0,* 3.066 4.057 5.047 236 842 2.103
NO, 285 312 350 n.d.
POs> 9 13 17 8 36 95
CL- 30 35 50 109 711 1.836
Silicate nd. 3 22 56
Polyphosphates n.d. 6 358 1.029
COD n.d. 638 7107 26,598
Zn%* n.d. 242 1.148 1.922
Pb?* n.d. 128 209 289
Niz* n.d. 321 40.2 55.8
Cu? n.d. 22 40.2 116
Cr n.d. 27 55 69

n.d. = not determined

* Average
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‘Table (8)

Average and Range of Pollutant Concentrations in Industrial Effluents

From Pharmaceuticals and Paper Industry (mg/L)

Pollutant Pharmaceuticals Paper

Waste Voulme (m?/ year) 17.000 130.000
pH 75-179 54-176
E. Conductivity 1900  2.600* 5.000 | 2000 3380  4.000
Total Alkalinity 50 . 85 130 90 398 600
Total Hardness 262 296 324 600 1033 1470
0il & Grease 919 5779  14.400 33 133 200
TSS 125 3322 12301 | 384 4667 8.111
TDS ~ nd 2000 3350  4.000
BOD:s 20 60 125 130 516 695
COD n.d. 4794 6684  8.160
S0 80 200 322 200 371 764
NO," E 7 417 1487 2231
NH, 1.7 1 14 024 055 083
POs > 0.8 0.83 15 88 1535 20
CL- 204 309 432 193 217 243
Zn® 1 2 34
Fe* 49 1117 147
Pb2* 009 004 005
Cu?* 024 031 035
Ni?* 0.1 0.17 0.2
Crep 007 011  0.14
n.d. = not determined
* Average
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Table (9)

Average and Range of Pollutant Concentrations in Industrial Effluents

From Electroplating, Aluminium Extrusion and Paint Industry (mg/L)

Al; Extrusion

Pollutant Electroplating | Paints (Pigments)
Waste Voulme (m?/ year) 58.000 600 5.000
pH 74-18 65-7.5 3-5
E. Conductivity n.d. 1.000 1.267* 1.600 n.d.
Total Alkalinity 9% 123 140 | 60 96 120 n.d.
Total Hardness n.d. 420 782 1.350 n.d.
TSS n.d. 178 219 208 | 200 512 772
TDS nd. 640 811 1.024 n.d.
502> n.d. 173 211 250 | 6,356 25252 47.930
NO; nd. 10 19 25 33 137 340
PO,* n.d. 2 15 68 03 13 3
CL- nd. 20 44 70 n.d.
Zn* 001 039 12 |015 041 07 02 18 072
Ni2* nd. 441 825 1778 1.5 41 7.6
Fe+ nd. 1.58 353 7.75 | 600 836.8 1.143
Pb* 03 095 21| 03 116 34 003 073 1.1
Cu? 001 007 02|19 49 97 | 004 013 026
Cr 0.07 018 0.16 | 15.6 — 2543 441 ] 011 048 0.33
Als, 0.13 045 185 nd. nd.

n.d. = not determined

* Average
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Table (10)

Characteristics of Industrial Wastewater from Paints Plants

Parameter Water- based Sol_vent-based
Waste Volume (M3/Year) 25 120
pH 55 6.5 (Ageous Layer)
Description Suspension, One Layer Suspension, 2 Layer
Odour - Odourless Mainly Kerosene and
7 Toluene Odour
Colour Pale Brownish Withe Pale brown colour
Total Solids 53.4% 26.5%
Major Constituents _ (Kerosene - Toluene - Xylene)
’ 19.1% of total mass
26% of liquid part
Minor Constituents _ Butyl Acetate - Methyl
Isobutyl ketone.
Metals (g/kg Suspensions)
Fe’* 2.14 0.64
Pb* 0.68 1.79
Zn* 0.44 0.24
Crpy 3.55 0.06
Mn?* 0.03 0.01

The I. R. Spectrum of the dry solid material showed the following constituensts:

Major Constituents: Calcium and Barium Carbonate.

Minor Constituents: Chromium, Zinc, Lead as Oxides.
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Standards of Industrial Effluens Characteristics Accepted for Discharge

Table (11)

in Public Sewers & Discharge to the Sea (Conc. in mg/L)

Pollutant Public Sewer* Sea (1D

TSS Max. 500 30
COD Max. 750 200
BODs 250-400 _
Sodium Max. 500 _
Phenol _ 1
PO, * - 0.5
CL- <500 —
Zn?* Max. 0.01 _
Ni%* _ 0.02
Fe** <3 2
Pp** Max. 0.01 0.1
Cu? Max. 0.01 0.1
Crp) _ 0.3
Hg>* _ 0.001
AL+ _ 0.100
D. Oxygen Min. 0.5 _
Oil & Grease <10 10
Detergents _ 1
Others:

T(°C) Max. 32 20-45

pH 65-175 55-9

E. Conductivity 2.000 - 3.000 _

(moh-cm)

* Accepted for treatment in Ardiah treatment plant.
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) Waste Volume BODs COD TSS DS oil & Grease NO3 50,- PO4 CL
Industry & Unit M°/Unit .
ni

Process Calculated | who | Caleulated | who | Calculated | who| Caleulated | who! Caleulated | who | Calculated| who| Calculated | who |Calculated| who| Caleutated | who | Calculated | who
Soft Driuks Tons of 43 | 711| 0627 |25 - - 2.9 13| 198 - - - - - 0.87 - | oos4 - | 00308 | -
Factory Production .

(3134)

Diary Products T. of Fresh Milk 8 24| 3803 | 53| 0018 | - - 22 - 33| 0234 | - 3.86 - | L6x103 | - 212010 | - [3.03x103 | -
from Fresh Milk | Processed

(3112)

Diary Products T. of Milk 17 - | 7.11x103| 5.3 - - | 95x103 | 22| 0017 | - - - [ 13x103 | - | 47102 | - |281x104] - - -
from Powder Milk | Processed

(3112)

Ice Cream T. of Milk 10 16| 64x10% | 08 - 14| 0065 [024 - -1 0169 | - - - 232103 - - - | 264x10°3 | -
312 Processed

Meat Packing T. of Meat 18 [9.3*% 547x103|63*| 0014 | - | 0076 | 3* - - 23 |2.8%|342x107 | - 2,01 - 1 1.08x10% | - | 69x103 | -
(3111b) Processed

Poultry Processing | 1(° Birds 8 375 6.6x107 | 11.9] 0.0307 |22.4|5.57x103 |12.7 - 15| 3.1x103 | 6.5 |238x103 | - |1.27x103| - - - | 106x1073 | -
(3111C) .
Flour Mills Tons 2 |o0ss - 14| - - . 162| 0072 | - |657x105| - - - | 49x10% ] - |6lax100] - | 0025 | -
Products Processed ' N

(3116)

Textiles, Factory | Tons of 357|317 - 155| 0.5 - 061 |70 12 | 205 - - - - 02 - | 25103 | - - -
Cotton Process Product
(3211C)

Leather Tanneries | T. of hides 8 20 | 58x103 | 37 | 0.056 | 28 - 47 - - | Le6x103| - | 29x104 | - | 0143 | - |1d6x10?]| - | 97103 | -
(3231)
Alfalfa Tons of Protein 7 - | 634x103| - | 0149 | - - - - - | 00167 | - | 3x10% | - |845x10%| - - - 1307103 | -
(Protein) Processed
Alfalfa Tons of Fat 22 S| 08 | - | 034 | - - - - - | 0039 | - |7.03x10%| - [197x103| - - - | 74x103 | -
(Fat) Produced
Liquied detergent | Tons of Product | 3.3 - - 53 - 7.9(1.03x103]| 06| 0016 | - - - |103x10% | - | 0013 | - - - | Liexto* | -
(3523C)
Detergents (Hard | Tons of Product 2 |28 - 04 00112 | 12{125x103] 07} 0023 | - | 623107 04 | - - - T3l - lessxiod ] - | niaxio? | -
or Soft)

(3523C)

Paper Mills Tons of Product 5 22| 25x103 [ 64| 0032 | - | 0022 [152] 0016 | - | eaxio?| - 71510 | - |177x10%| - | 7370 | - [Lozxie3 | -
(3411¢)

- Not measured or no data available. * Pollution Factor kg/Ton (LWK) Live Weight Killed.
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