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Original Research Article 

ABSTRACT 

In this study water quality parameters, Temperature, pH, Salinity, TSS, Turbidity, DO, COD, BOD, Total 
Coliform, Total Nitrogen, Total phosphrose, PAH, Oil, Trace elements: Hg, As, Pb, Cr, Cd within two 
depths 4 and 8 meters in 5 selected stations, and sediment quality for two months study for trace 
element : Hg, As, Pb, Cr, Cd, Ignition loss, as well as grain size: Sand, silt, and clay in surface 
sediments from the same 5 stations were investigated . Water temperatures, pH, COD in both lower 
and upper layers in the water column were close to each other and ranged between 25.81-26.52 ˚C, 
8.047-8.252 , 1256- 1384 mg/l respectively.  While other parameters which were close to each other 
with slightly differences between lower and upper layers are the salinity,  TSS, Turbidity  ranged 44.6-
46 ‰, 224-450 mg/l, 105-473 NTU respectively. DO is high at certain locations and at upper layers, it 
is ranged 6.4-10.17 mg/l. For three months water quality, BOD, Total coli form, Total nitrogen, Total 
phosphors, PAH and Oil ranged 6-02 mg/l, Nil-29 cell/100 ml, 2.8-11.2 mg/l, 1.61-4.97 mg/l, 0.01-0.04 
ng/l, and 1.23-8.32 μg/l during August 2010 respectively, Hg  and  As did not record any value while  
Pb, Cr, and Cd  ranged  nd-1.42 mg/l, nd -1.89 mg/l, and 0.077-0.33 mg/l during August 2010 
respectively. For three months sediment quality investigation, trace elements Hg, As, Pb, Cr. Cd, and 
ignition loss, were recorded and found in the range Nd mg/g, Nd mg/g, Nd-28.5 μg/g, Nd-14.25 μg/g, 
Nd-26.23  μg/g, and 19.25-24.33  during August 2010 respectively.  Grain size % were ranged 0.001-
fine gravel, 71.26-fine gravel, and 25.32-fine gravel for sand, silt and clay. This monitoring project is 
clearly shows that the water column at Umm Qasser port is highly turbid, and all investigated 
parameters were in accordance with standard levels. Moreover dredging activities has no effect upon 
the natural environment of Umm Qasser port. 
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INTRODUCTION 

Dredging is a process of deeping harbor 

channels by removing sediments from the 

bed of water body which is important to 

create and maintain sufficient water depth 

for shipping operations and port accessibility 

[1]. 

Dredging can affect water quality by 

increasing suspended solids in the water 

column which can injure water-born and 

benthic organisms due to reduction of light 

penetration to aquatic plants as well as 

mobilizing of contaminants and nutrients 

from the sediments, lowering the dissolved 

oxygen levels and altering the pH of the water 

[2]. 

Moreover, dredging may cause physical 

changes to bathymetry and hydrodynamic 

processes among those changes are: changes 

of siltation patterns, alterations to water 

currents and wave climates which might alter 

navigation and conservation of interests, and 

reduction or improvement of water quality 

[2]. 

The results of sutim dredging in shallow lake 

showed decreasing trend for levels of 

phosphorous, organic matter, total 

suspended solids, chlorophyll a and Sacchi 

transparency in the water column, hile levels 

of water depth, electric conductivity, total 

dissolved solids, and nitrate concentration 

were increased, and no effect was found for 

dissolved oxygen and pH [3]. 

During dredging, materials disturbed from sea 

bed change the chemical composition of 

water. Toxicants such as heavy metals and 

organic contaminants are stick to particulate 

matter and sink to the sediments. They are 

very persistent and some may change their 

oxidation state during burial which alter their 

solubility. Upon dredging, sediments are 

disturbed causing release of contaminants to 

the water column and affecting marine life. 

When phosphorous and nitrate increased 

during dredging , the pH will be lowered while 

the amount of dissolved oxygen is decreased 

due to the oxygen demand of resuspended 

sediments, electric conductance shows no 

change due to many factors[4] . 

On the other hand, navigation activities have 

an impact on hydrological conditions. Fuel, 

chemicals, and other hazardous particulates 

discarded from ships and vessels in ports and 

seas. The main effects of marine 

transportation in and near ports on water 

quality predominantly arise from dredging, 

waste, ballast water, and oil spills [1].                                                      

Chemical elements are among numerous 

types of pollutants in the aquatic 

environments. These pollutants could be 

introduced to the aquatic environment as a 

result of urbanization, industrialization and 

agricultural activities [5]. Although some 

metals are needed as micronutrients for 

autotrophic organisms, they can have toxic 

effects at higher concentrations [6]. Many 

heavy metals, even if present in minute 

quantities are toxic to plants and animals, 

thus their release to aquatic environments 

from either natural or anthropogenic sources 

has an adverse effect upon ecosystem health 

[7].  

The purpose of this survey was to monitor the 

effects of dredging and navigation on the 

quality of water and sediment in five sites 

cover all the port of Umm Qaser for 

evaluation of environmental conditions in 

these sites for better understanding of the 

levels of pollution 

Study Area   

Umm Qaser Port is located close to the 

border with Kuwait near the entrance to the 

Arabian Gulf on the west bank of Khor Al-

Zubair canal. It is situated in Al-Basrah, Iraq, 

its geographical coordinates are 30° 2' 3" 

North, 47° 55' 46" East. It's Iraq's only deep 

water seaport and the largest port in the 

country. The port was blocked by vessels sunk 

during the early stages of the Iran-Iraq war 
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(1980 – 1988). Iraq intended, after the war, to 

rehabilitate Umm Qaser port by dredging the 

channel to enable large vessels to dock [8]. 

Due to it's importance, Umm Qaser Port is 

handling many tons of cargo every year. 

Accordingly, water and sediment quality are 

expected to be effected heavily  

As of mid-April 2003 a significant progress 

had been made in restoring Iraqs Umm Qaser 

port, but it still not ready for full commercial 

operations. In recognition of its importance, 

the United Nation Development Program [9] 

and other donor agencies have since year 

2003, conducted various wreck removals, 

channel dredging operations and limited 

rehabilitation of port facilities resulting in 

large vessels to call at the port. Most of the 

major constructions for Umm Qaser port are 

accompanied by marine environmental 

monitoring to be conducted by scientific 

expertise.

 

 

 
 

Fig. 1: Map of Khor Al-Zubair lagoon and Umm Qaser port showing the sampling stations (1-5) 
 

MATERIALS AND METHODS 

Water samples were collected from the 

selected stations 1-5 (Fig.1) by using 

polyethylene bottles. Sea water quality was 

monitored at two depths surface and bottom 

in the water column of the 5 stations except 

for the shallow station No. 3 only one depth 

was monitored. Temperature, pH, Salinity, 

Turbidity, and DO were monitored with a 

multi parameter prob.   Samples were suction 

filtered and stored in fridge for analysis. For 

trace elements analysis, to each 50 ml water 

sample 5 ml of 2 M nitric acid was added 

which is digested in Teflon beaker until near 

dryness, the residue was then dissolved in 1 

ml 0.5 N hydrochloric acid and made up to 25 

ml with deionizer water and stored in 25 ml 

anlagen screw cap bottles and sealed for the 

determination of trace metals concentrations 

by using Atomic Absorption 

Spectrophotometer. For petroleum 

hydrocarbons determination, water samples 

were treated with carbon tetrachloride, and 

the organic layer was separated and analyzed 
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by adopting the technique of 

spectrofluorometry. 

Sediment samples were collected by using 

Van Veen Grab sampler, kept in aluminium 

foil, and transferred to the lab. Sediment 

samples were freeze‐dried, ground finely in 

agate mortar and sieved through a 62 μm 

metal (stainless‐ steel) sieve. Extraction of oil 

as TPHs was performed as maintained earlier 

by Adam et al., [10], in which determination 

of petroleum hydrocarbons in the sediment 

was proceeded as follows, sediment was  

soxhlet extracted with methanol: benzene 

(1:1) mixture for 24 hours, then the extracts 

were reduced in volume to about 10 ml in a 

rotary evaporator. It was then saponified for 

2 hours with a solution of 4N KOH in 1:1 

methanol: benzene. After extracting the 

unsaponified matter with hexane, the extract 

was dried over anhydrous sodium sulfate, 

concentrated by a stream of N2 prior to 

fluorescence analysis.Trace elements in the 

sediment samples were extracted by the 

general procedure of acid extraction by using 

mineral acid mixture, then for the 

determination of trace elements 

concentrations, Angstrom AA320N air 

acetylene flame Atomic Absorption 

Spectrophotometer was used, which is fitted 

with special Hallow Cathode Lamps for each 

element. Before analysis, elements stock 

solutions were prepared by dissolving the 

accurate amount of the salt of each element 

to prepare standard solutions of 1000 ppm 

for each element. Diluted solutions of each 

trace elements ion were prepared by 

accurate dilution of the stock solution. 

Measurements were done to prepare the 

calibration curve for each element ions. The 

measurements for trace elements were done 

for all water and sediment samples.  

 

RESULTS AND DISCUSSION 

Information's on the elemental compositions 

of Umm Qaser Port (water and bottom 

sediments)are scarce. The most detailed 

investigation was carried out during 2009 by 

the Nippon Koei, Japan [11].  

Results reported during this study (during the 

year 2010) are listed in tables 1 and 2 for 

water quality and sediment quality of Umm 

Qaser port respectively. The results of the 

present study indicate that water 

temperature ranged from 25.81ºC at the 

bottom depth  in station 5 to 26.52ºC at the 

surface  in station 4. Energy from the sun and 

air temperature is the two main factors that 

influence water temperature.  

For water quality, all pH values were very 

close to each other with no consistence 

differences between the bottom and surface 

layers in the water column and they were 

within the standard limits of 6-8.5 set by 

worldwide organizations, all were in the basic 

side around 8 and 8.2. Salinities have the 

same trends as the pH with slightly higher in 

the lower layer compared to the upper layer 

in the water column, their values reflected 

the salinity in the Arabian Gulf.  
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Table 1: Water analysis for Umm Qaser Port, (stations 1-5) 

 

Table 2: Texture of sediments from Umm Qaser port and concentrations of some trace 

elements as well  as ignition loss 

 

 Station 1 Station 2 Station 3 Station 4 Station 5 

Sand % 0.32 0.16 1 0.001 Fine 
gravel 

Silt % 74.2 71.2 73.6 72.4 Fine 
gravel 

Clay % 25.4 28.5 25.3 27.5 Fine 
gravel 

Ignition 
loss(%H2O) 

20.98 21.93 24.33 21.38 19.25 

Hg ND(Below the detection limit) 
As ND Below the detection limit) 

Pb(µg/g) 16.28 6.1 6.08 28.5 ND 
Cd(µg/g) 26.23 13.14 7.78 6.23 ND 
Cr(µg/g) 9.41 14.22 14.25 9.48 ND 

Salinities of the surface and bottom layers of 

the water column in Umm Qasser Port were 

so closed to each other and have the values 

ranged between 44.6‰ in the surface layer of 

station 1 and 46.3‰ in the bottom layer of 

station 5 which characterized as saline or 

oceanic water. Freshwater salinity is usually 

less than 0.5 ppt. Water between 0.5 ppt and 

 Station 1 Station 2 Station 3 Station 4 Station 5 

 surface bottom Surface Bottom Surface Surface Bottom surface bottom 

Temp.ºC 26.20 26.04 25.97 25.98 25.97 26.52 25.91 26.20 25.81 
pH 8.047 8.169 8.219 8.228 8.247 8.252 8.210 8.219 8.245 
Sali. (‰) 44.6 45.3 45.3 45.5 44.6 45.5 46.0 45.9 46.3 
TSS, mg/l 432 450 408 340 324 406 374 360 224 
Turb.NTU 277 473 105 189 147 249 209 239 385 
DO(mg/l) 7.46 6.4 10.17 6.01 10.4 9.61 6.86 9.16 5.76 
COD,mg/l 1264 1384 1256 1308 1320 1296 1320 1267 1360 
BOD,mg/l 8.4 6.0 6.8 6.8 2.2 2.6 3.2 4.4 12 
TDS,mg/l 39.4 40.0 40.0 40.1 39.4 40.0 40.5 40.4 40.7 
Tot. N, 
(mg/l) 

10.5 7.0 8.129 8.228 7.0 10.5 10.5 3.5 7.0 

Tot. P 
(mg/l) 

1.49 0.74 0.99 0.99 0.99 0.1 0.91 0.59 1.017 

Tota. Col. 
UC/100ml  

Nill 1 Nill Nill Nill 4 Nill 29 1 

PAH,ng/l 0.03 0.02 0.01 0.02 0.03 0.03 0.02 0.04 0.03 
Oil(µg/l) 8.32 5.26 6.01 5.52 6.23 4.82 1.23 3.21 4.08 
Hg ND(Below the detection limit) 
As ND(Below the detection limit) 
Pb,mg/l 1.42 0.2 ND 0.41 ND 0.2 ND 0.2 ND 
Cd,mg/l 0.33 0.07 0.24 0.28 0.29 0.32 0.17 0.25 0.12 
Cr,mg/l 1.89 0.47 0.95 ND ND 2.37 0.95 2.37 0.47 



 Wartanian et al                                                                  248 
 

   
                                            J  Pharm Chem Biol  Sci , June-August 2016; 4(2):243-251 

17 ppt is called brackish. Estuaries (where 

fresh river water meets salty ocean water) are 

examples of brackish waters. The average 

ocean salinity is 35 ppt.  

For TSS, values were close to each other with 

slightly higher in the lower layer than the  

bottom layers. Mean concentrations of 

suspended solids values of 224 and 450 mg/l  

were reported  in the  bottom  layers of 

stations 5 and 1 of Umm Qaser port 

respectively. Compared to values  mentioned 

in the final report of the port sector 

rehabilitation project [11],  the recent values 

are fairly low. While for turbidity the values in 

the bottom layer were slightly higher than the 

surface layer, values recorded were  105 NTU 

in the surface layer of station 2 and 450 NTU 

in the bottom layer of station 1. 

Values of reported DO were high in some 

sampling stations and even higher in the 

upper layer than the lower layer of the water 

column indicating good and healthy water of 

Umm Qaser Port. The DO levels at Umm 

Qaser port were compliant with standard set 

by world organizations such as Japanese 

environmental water quality standard which 

prescribe a minimum of 2 mg/l of DO [12].                                                                   

BOD5 in the present study ranged from 2.2 

mg/l in surface water of station 3 to 12 mg/l 

in the bottom water of station 5.compared to 

values of  11 mg/l at stations 2 from surface 

layer,  to 62 mg/l at station 1 near the bottom 

as reported by Nippon Koei  [9](2009). 

Biochemical oxygen demand is a  measure of 

how much dissolved oxygen is being 

consumed as microbes break down organic 

matter. A high demand, therefore, can 

indicate that levels of dissolved oxygen are 

falling, with potentially dangerous 

implications for the water biodiversity. High 

biochemical oxygen demand can be caused by 

high levels of organic pollution, caused 

usually by poorly treated wastewater and 

high nitrate levels, which trigger high plant 

growth. 

In the present study the COD ranged from 

270 mg/l at stations 1  at the surface to 25360 

mg/l at the bottom of station 4. All COD 

values were relatively close to each other 

with no consistent differences between the 

lower and the upper layer of the water 

column. The reported values of COD in the 

water of Umm Qaser port were lower (in the 

range of 1264 mg/l in the surface water of 

station 1 to 1384 mg/l in the bottom water of 

station 1 too) after dredging compared with 

earlier values (range 22800 – 29200 mg/l) 

before dredging [13].  This phenomenon 

could be explained on the bases of increase 

circulation and flushing of water in and out of 

Umm Qaser port. 

The total nitrogen ranged from 3.5 mg/l in the 

surface water of station 5 to 10.5 in the 

surface waters of stations 1&4 as well as the 

bottom water of station4. These values were 

lower than values reported earlier for the 

same area which ranged between 14.0 mg/l 

in most stations to 112 mg/l at station 8 [11] 

Water with nitrate levels exceeding has great 

effects upon human being. 

Total Phosphorus is usually present low 

concentrations in natural water. During this 

study range of phosphorous recorded were 

between 0.1 mg/l in the surface water of 

station 4 and 1.49 mg/l in the surface water 

of station 1. Phosphorus is a plant nutrient 

needed for growth and a fundamental 

element in the metabolic reactions of plants 

and animals (hence its use in fertilizers). 

Count for total coliform were almost nill in 

most sampling sites within the water column 

except a value of UC/100 ml in the range of 4 

in the surface water of station 4 and 29 in the 

surface water of station 5 which indicates 

recent contamination by fecal materials. 

Waste generated by the operations of vessels 

at sea or at ports cause serious 

environmental problems, since they can 

contain a very high level of bacteria that can 
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be hazardous for public health as well as 

marine ecosystems when discharged in 

waters.  

PAHs recorded in water of Umm Qasser port 

were ranged between 0.01 ng/l in the surface 

water of station 1 to 0.04 ng/l in the surface 

water of station 5. These values are very low 

and could be varies from different sources 

among which is those released from bottom 

sediments after dredging, which were 

reported earlier to be 15.53, 19.66, and 10.12 

µg/g in the sediments of stations 1,3, and 5 

respectively [10]. 

Levels of oil in the water of Umm Qaser port 

were ranged between 1.23 µg/l in the bottom 

water of station 4 and 8.32 µg/l in the surface 

water of station 1. Oil refinery effluents and 

losses during loading operations have been 

identified as the major sources of oil 

contamination in the waters of Umm Qassr 

and Khor Al-Zubair channel which empties 

into the North-West Arabian Gulf via Khor 

Abdullah. The Umm Qassr and Khor Al-Zubair 

are also an extremely busy shipping line or oil 

transports, with accidental spilling being 

almost unavoidable. In combination, these 

sources provide a long term input source of 

petroleum, some major spill, either 

unintentional or as consequence of military 

activities, have added occasional dramatic 

pulses of oil contamination to long- term 

background [11]. 

Hg and As in water and sediments of Umm 

Qaser Port were negligible and there levels 

were below the detection limits of the 

instrument, while other trace elements Cd, Cr 

and Pb showed different patterns. In water 

Cd ranged from 0.07 mg/l  in the bottom 

water of station 1 to 0.33 mg/l in the surface 

water of station 1 , Cr ranged from ND in the 

surface water of stations 2 &3 to 2.37 mg/l in 

the surface water of stations 4 &5, and Pb 

ranged from ND in surface water of stations 

2, 3 & 4 to 1.42 mg/l  in the surface water of 

station 1. Therefore ,the mean values for Cd, 

Cr, and Pb will be 0.233, 1.175, and 0.453 

mg/l respectively. Sediments of Umm Qaser 

Port, are characterized by sand , silt, and clay 

in which their grain size is ranged 0.001-fine 

gravel, 71.26-fine gravel, and 25.32-fine 

gravel respectively. Texture showed very clear 

differences among stations, in which station 5 

was characterized by fine gravel while the 

other stations showed characterized textures 

in which sand was lower in stations 1-4 then 

followed by clay in the range of 25.3% in 

station 3 to 28.5% in station 2 and finally silt 

recorded was the highest in the range of 

71.2% in station 2 to 74.2% in station 1. 

Ignition loss for the sediments of station 5, 

19.25%, was the lowest while other stations 

showed higher ignition loss percent’s up to 

24.33 % for the sediments of station 3. 

Different patterns for the accumulation of 

trace elements were found in bottom 

sediments of stations 1-4. No trace elements 

were detected in the sediments of station 5 

due to its texture status. The bottom 

sediments of Umm Qaser accumulated chiefly 

Cd, Cr, and Pb, in which they recorded ranges 

of 6.23 -26.23 , 9.41 - 14.29 and 6.1- 16.28 

µg/g respectively which were comparable to 

the values 1.37-4.72, 22.02 – 26.99 and 

34.59-38.83 µg/g  respectively reported 

earlier in the same sites [11] whereas As and 

Hg  showed elevated concentrations in the 

bottom sediments.  Efforts should be made to 

eliminate the sources of toxic trace elements 

which were detected in high levels at certain 

stations,[1-4]. 

To understand what factors are responsible 

for different compositions of bottom 

sediments of the investigated sites, detailed 

geochemical studies should be available [14]. 

There are few published papers available on 

the trace elements concentrations in water of 

comparable areas, together of values 

recorded in this study they are listed in (Table 

3). 
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Table 3: Concentration mean/range of trace elements in waters (mg/l) from different areas 

 

Locations Cd Cr Pb References 

Gulf of Suez - - 1.0 [15] 
Gulf of Suez 0.14-0.29 - 1.79-1.85 [16] 

NW Arabian Gulf 0.19 0.21 0.23 [5] 
Shatt Al-Arab river 0.12-0.56 0.34-0.69 0.03-0.16 [17] 

Kuwait Bay - 1.16 2.02 [18] 
Hodeidah 0.04-2.65 0.024-29.05 0.10-2.85 [19] 

Ras Al-Beesha 0.036 - 0.065 [20] 
Umm Qaser Port 0.223 1.175 0.453 This study 

 

 

CONCLUSION 

The city of Basra is partially provided with a 

proper sewer system which known to be 

inefficient. The polluted waters released from 

this plant, directed towards Khor Al-Zubar 

lagoon, which are enriched with organic 

matter and nutrients with relatively low 

concentrations of dissolved oxygen and have 

some effects on its environments. 

These polluted waters are distributed in the 

area by water currents and turbulent mixing 

processes and finally some of these pollutants 

may reach Umm Qaser port, affecting its 

water and sediment qualities [11]. Industrial 

wastes enter Umm-Qaser and Khor Al Zurbair 

ports directly. In the last decades 

industrialization has progressed in Iraq.  

Industries were constructed in specific areas 

on the banks of water sources are available in 

the surrounding areas. There is a power 

stations, oil refineries, fertilizers factory, 

petrochemical complex and iron and steel 

complex. Untreated industrial wastes product 

from above source introduced into Umm-

Qaser and Khor Al Zurbair causing hazardous 

effect on its environment.More over,waste 

generated by the operations of vessels at sea 

or at ports could be hazardous for public 

health as well as marine ecosystems when 

discharged in waters.  It has been concluded 

that the water column at Umm Qaser port 

was highly turbid due to natural processes. 
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