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Introduction
Problem Statement:

* Six Desalination plants are located along the
Kuwait Bay which receives the hypersaline
brine effluent discharged from such plants.

* The Kuwait bay covers an area of 735 km? an
has 130 km coastline along the Arabian Guilf.

* The Bay is a semi-enclosed water body that
suffers from various pollution loads.

Objectives of the Study:

Kuwait Gulf
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* This study presents a novel approach, which integrates the water quality
index(WQl) with the GIS technology, to assess the impact of desalination

plants on Kuwait Bay.




Materials and Methods

* The Study Area
* Geographic Information System(GIS)

* Water Quality Index (WQl)

e Data were obtained from Kuwait Environment Public
Authority (KEPA) as collected from 13 stationary
monitoring stations and 15 Buoyant stations for the
years 2015, 2016, 2017.



Study Area

Fig. 1. All Outlets along Kuwait Bay.



Geographic Information System(GIS)

* Data Source: Kuwait
Environmental Public Authority

* From year 2014-2017
* 13 Stationary Monitor Stations
* 15 Buoys Station (New)




Weighted
Arithmetic

Water Quality

Index Method

Weighted arithmetic water quality index method classified the water quality according (o the
degree of purity by using the most comsmonly measured water quality variables,

The calculstion of WQI was made by using the following equation:

Wal = ) Q.Wi/ ) W

The quality rating scale (Qi) for each paramster is calculated by usiag this expression:
Q; = 100((V; = V)/(S, ~ %))

Where,

V, = measured concentration of [® parameter in the analyzed water

¥, = the ideal value of this parameter in pure water.

¥, =0 (except pH 7.0 aed DO = 14.6 mg )

5, s recommended standard value of i* pasameter

The wunit weight (W1) for each water quality parsmeter 15 calculated by using the following
focenula:

W =K/

Whete,

K -pmpmiommymmnludmalmbymmfullwhgeqmz
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Table 1. Water Quality Rating as per Weight Arithmetic Water Quality Index Method.

WQI Value

0-25

26-50

51-75
76-100
101-150

Above 150

Status

Excellent Water Quality
Good Water Quality

Fair Water Quality
Poor water Quality

Unsuitable for drinking
purpose

Unfit for drinking

Grading

A

Possible Usage

Drinking, Irrigation and Industrial
Domestic, Irrigation and Industrial

Irrigation and Industrial
Irrigation

Restricted use for irrigation

Proper treatment required before use



Results and Interpretation

Table 2. . Water Quality Parameters (Average values from monitoring stations)

1D [3 ate Coliform | TSS

Al- 7.9
m Beda'a 14122 6.05 1 2.735 16.85 0 18500 36.31
Al-Doha 143.15 3.52 8 485 3.62 28.125 40 14400 42.15
Al-Fintas 119.98 6.24 5 3.45 23.58 0 9600 36.54
m Al- 7.9
Mangaf 130.61 6.75 7 2.75 26.98 0 10700 36.63
Al- 7.9
yA| Messila  120.68 7.95 3 3.935 19.44 0 11200 36.21 Nitrite
Al-
n Shuwaik 8.6 (mg/l)
h 127.52 337 1 3.84 4.42 17.165 100 23600 41.71
Medayr
ah (Jal 8.5
Az-Zour) 131.17 3.19 7 3.13 3.23 18.96 10 20120 41.81
n Mina 7.9
Abdulla 127.82 6.07 4 3.905 23.73 0 11600 36.55
.
Ajuzah 13194 5.79 7.9 3.68 25.75 0 15400 38.15
m Ras Al- 7.8
Ard 149.065 5.11 7 7.155 22.98 0 15100 37.57
u Ras 8.5
Ushayrij 201.295 3.12 7 3.51 4.54 30.905 20 16000 42
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LI

100
K
K
i
u
el

=

=

SidIl

WO A7

L EEHILT 1

=11

Si-l2

1

-1

Fig.3 Comparison between water quality index January and June 2017 based on 15 Buoys Stations



- le 3. WQI based on data from stationary and buoyant
monitoring stations

Buoys
Station
Number | WQl Jan 2017 | WQl June 2017 WQl Sep 2014 Wal May 2015

faAl e Al-Beda'a 78.0771 86.76192
BT 20 117.87
[ st03 | 81.82 109.17 Medayrah (Jal Az-Zour) 105.8206 85.61359
| stor TR i) Al-Doha 107.6095 77.29153
[ stos  [EEEEYRD 120.89
[ sto6 | 81.80 121.11 Ras Ushayrij 111.8248 81.68797
py o wy R oo 17587
BT s 120.14
BT s 121.97 Ras Ajuzah 79.78159 94.37651
G o0 Ras Al-Ard 84.43719 88.17478
97.26 122.70
s mwo [N oo 527250
5t-13 95.98 127.70
- P o ssg7u13
90.69 121.99
83.81 117.24 Al-Mangaf 75.46737 83.87686
Mina Abdulla 78.41669 82.68312
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Fig.4 Spatial distribution for Water quality index year 2014 based on 13 monitoring
stations
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Fig.5 Spatial distribution for Water quality index year 2015 based on 13 monitor stations
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Fig.6 Spatial distribution for Water quality index year 2016 based on 12 monitor stations



0 5 10

20

30

O

40
Miles

O  Buoys Stations

- Kuwait Boundary

waQl_Jan_2017

<VALUE>

B 7050 -
B 181 -
[ es02-
[ ]ee2a-
[ ] esas-
[ 9064 -
B o285 -

Fig.7 Spatial distribution for Water quality index January 2017 based on 15 Buoys monitor

stations

- 95.06 - 97.26

81.8

84.01
86.22
88.42
90.63
02.84
95,05




O Buoys Statlons
[ | Kuwalt Boundary
waQl_June_2017
<VALUE>
I 10018 - 111.23
B 111.24 - 113.20
I 113311538

0O 5 10

20

20

40
Miles

[ ] 1636-
[ 11re2.
[ 110,48 -
(] 121.54 -
B 12350 -
B 205

1M7.4a1

119.47
121,63
123.68
125.64
127.7

Fig.8 Spatial distribution for Water quality index June 2017 based on 15 Buoys monitor

stations.




Water Quality Index
I 109.18-111.23

B 111.24- 11329

[ 1133- 11535

[ 11538-117.41

[ 1 17.42-11047

- [ 1194812153

[ 121.54- 12358
I 12359- 12584
- W 12565-127.7

@ Desalination_Plants.
@ Buoys Stations

Fig.9 Water quality index near desalination plants showing a score higher than 100
(June 2017)



Fig.10 High risk zones in Kuwait Bay
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Concliisions

* The WQI scores show very poor to unsuitable quality of
water samples in almost all desalination plants along the
bay, suggesting that hypersaline brine effluent discharged
from such plants must be treated before discharging into
the Bay.

e Use of GIS mapping proved to be a useful technique in
identifying the most affected areas in the Bay.

* The Sulaibikhat Bay and Jahra Bay are highly affected
zone in Kuwait Bay.
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Recommendations

* Desalination plants need to stop discharging the brines or
treat the brine before discharging it into the sea since the
score of WQI is above 100 in the summer season and

status of the water is unsuitable according to the WHO

criteria.
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