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Abstract 

      This study conducted during  2013-2014 to investigated the effects of Oil Wastes and nutrients on the water 

/sediment quality of Tigris River in south of Baghdad, especially, the effluent that discharged from the Al-Doura oil 

refiner and the oil spills. Three station on the River were selected to be assessment point for the pollutions, the first one 

located at Al-Jaderria before Al-Doura oil refiner which represented the control area, the second station near Al-Doura 

oil refiner, while the third station located after Al-Doura oil refiner at Al-Zafrania , the result exhibit a series 

contamination of water/sediment samples by oil & grease and Total petroleum hydrocarbon, especially in station 2 

where have the highest annual concentration levels of O/G and TPH, because its directly affected by the effluent 

discharge from the refiners. Moreover, the level of nutrient in sediment observed to be higher than that found in water 

sample. 
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 المخمفات النفطية المتبقية في المياه والرواسب في نهر دجمة في مدينة بغدادتقدير تراكيز 

 

                 عبد الحميد محمد جواد العبيدي                                   زهراء زهراو الجنابي                  
 احمد صفاء الطائي                                              موفق حسين اللامي                  

 

 الجامعة التكنولوجية  - مركز بحوث البيئة
 الخلاصة

 

وتهدف الى الكشف عن تأثير المخمفات النفطية والمغذيات  في نوعية المياه والرواسب لنهرر دجمرة  جنروب  3102-3102اجريت الدراسة الحالية خلال      
تقرع المحطرة  مدينة بغداد, وبالتحديد المخمفات المطروحة من مصفى الدورة والبقع النفطيرة. ترم اختيرار ثرلاث محطرات عمرى نهرر دجمرة لتكرون محطرات مرا برة 

دورة فري منطقررة الاولرى فري منطقرة الجادريرة وتمثرل هرذه المحطرة منطقرة السريطرة  والثانيرة برالقرب مررن مصرفى الردروة  بينمرا تقرع المحطرة الثالثرة بعرد مصرفى الر
ب وبراخخ  فري مرن العينرات المائيرة والرواسر فري  كرلبالنفط والشحوم والهايدروكاربونات البترولية الكمية الزعفرانية. و د كشفت نتائج الدراسة الى وجود تموث 

روحررة مررن المحطررة الثانيررة حيررث سررجمت اعمررى تركيررز سررنوي  وتعررود هررذ الزيررادة فرري تراكيررز هررذ المموثررات الررى تررأثر هررذه المحطررة بشرركل مباشررر بالمخمفررات المط
 لمياه. المصفى  بالاضافة الى ذلك فمقد وجد ان تراكيز المغذيات تكون اعمى في الرواسب منها في ا
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 : النفط، الشحىم، المخلفات ،الهايذروكاربىنات البترولية الكلية، نهر دجلة، بغذاد.المفتاحيهالكلمات 

 

1. Introduction 

Iraqi Rivers faces a rapidly increasing 

deterioration due to the increasing discharge of oil 

wastes and industrial effluents into its water surface. 

The increasing of industrial development promotes 

serious environmental damage due to pollution of the 

environment. Regarding the petrochemical industry, 

contamination by oil and its derivatives causes the 

degradation of aquatic ecosystems. 

Petroleum products are extensively widespread 

all over the world and their intensive use is strongly 

connected to the anthropogenesis discharge of 

hydrocarbons into the environment (Winkelmann et 

al.,2009). Environmental contamination by petrol 

derivatives has been a subject of study over the past 

four decades. The leakage of these derivative oils, such 

as oil and grease, is capable of harming the 

environment in many ways (Atlas, 1995). 

Petroleum hydrocarbons can consider the major 

pollutants of aquatic environments as a result of 

terrestrial and freshwater run-off, refuse from coastal 

oil refineries, off shore oil production, shipping 

activities and accidental spills (Arulazhagan et al, 

2010). The effects of oil spillages on the ecosystem 

have been very severe. These include damage to and 

loss of biodiversity, reduction of arable land, and 

reduction of available potable water and blockages of 

water ways (Nie et al, 2010) . Also Oil spill affect 

many species of plant, animal and human (Plohl et al, 

2002). Long term effect on ecosystem may increase the 

concentration of toxicant in organism towards the top of 

the food chain increases (Samanta et al, 2002). the 

biodegradation of hydrocarbon in the natural 

environment is a slow process. The major factor 

responsible for this is the nutritional imbalance created 

by the oil spills and growth limiting nitrogen and 

phosphorus concentration (Eve Riser-Roberts, 1998).  

The addition of chemical fertilizer augment during 

biodegradation has been found effective (Margensin 

and Schinner,1999). 

An oil and grease (O/G) contaminants can be 

defined as any materials recovered as a substance 

extracted in the form of organic solvent from a sample, 

and are composed primarily of fatty matter from animal 

and vegetable sources, petroleum of hydrocarbons 

origin, sulfur compounds, certain organic dyes, and 

chlorophyll (APHA,1995).Oil and grease in water may 

be free floating and form a sheen before dispersion and 

partitioning processes occur. The sheen observed in 

waterways and in parking lot or street runoff has often 

been the primary motivation to control oil and grease in 

stormwater runoff. Water quality criteria established by 

U.S. EPA pursuant to Section 304(a) of the Clean 

Water Act specify that oil and grease should not be 

present at levels that produce a visible oily sheen (U.S. 

EPA,2004).O/G concentrations less than 1 mg/l can 

create sheen on surface waters due to the reflection of 

sunlight (CDS Technologies, 2005). 

The term total petroleum hydrocarbons (TPH) is 

used to describe a broad family of several hundred 

chemical compounds that originally come from crude 

oil. It is useful to measure the total amount of all 

hydrocarbons found together in a particular sample of 

water, soil, or air. TPH is defined as the measurable 

amount of petroleum based hydrocarbon in 

environmental media (Teresa, et al., 2010). TPH 

concentrations may provide a more representative 

measure of the amount of petroleum-based compounds 

in water than oil and grease concentrations (Sacramento 

County, 2004). 

In such country like Iraq that depended on the oil 

industry the Oil pollution accidents are a common 

phenomenon and have caused ecological and social 

catastrophes. So this paper focus on the effluent that 

discharged from the Al-Doura oil refiner and the oil 

spills to provide baseline data to assess the level of 

contamination by the oil wastes as well as to alert the 

appropriate agencies that deal with protecting the 

environment on the need to regulate and enforce a 

comprehensive environmental action strategies towards 

protecting the Iraqi Rivers. 

 

 

 

 

2. Material And Methods 

2.1 .Study Area Description 

The present study focus on the effects of effluents 

discharge of the Al-Doura oil refiner which is located at 
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south of Baghdad city and discharged their wastes 

directly to Tigris River, The study area include 3 

stations on the river (Fig. 1.),the first one located at al-

Jaderria before Al-Doura oil refiner, this Station 

considered the control area (between latitudes33° 

17'3.83" N and longitudes44°22'31.06" E), and the 

second station near Al-Doura oil refiner (between 

latitudes 33°16' 56.85"N and longitudes44°24' 

40.54"E), while the third station located after al-Doura 

oil refiner  at Al-Zafrania(between 

latitudes33°16'51.59"N and longitudes44°27'14.75"E).  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2. Sampling 
Subsurface water and sediment samples were 

collected from Tigris River during 2013-2014 from 

each station every two month. Water samples collected 

using clean polyethylene bottles for Nitrate, Nitrite, 

Phosphate and sulfate, while Nisken bottles used for 

collecting oil & grease and Total petroleum 

hydrocarbon TPH samples. Sediment samples collected 

by using van veen Grab Sampler. Samples were 

analyzed for chemical properties immediately after 

collection according to (APHA, 2005). The Oil & 

Grease in each water sample was estimated 

gravimetrically, one liter of each water sample was 

acidified to pH 2using HCl and poured into a separating 

funnel, Oil & Grease extracted with chloroform then 

gravimetrically estimated according to (5520 B. 

Partition-Gravimetric Method), for determination of 

Total petroleum hydrocarbon (TPH) the extraction of 

oil & grease was used (5520 F. Hydrocarbons),Nitrate 

(4500-NO3
-
F Colorimetric method), Nitrite (4500-NO2

-

F Colorimetric method), Phosphate (4500-P E Ascorbic 

Acid method), sulfate (4500-SO4-2 E Turbidimetric 

Method) measured according to (APHA,2005). 

The oil & grease and Total petroleum 

hydrocarbon (TPH) was extracted from 10 g of 

sediment by sequentially extraction with of hexane (US 

EPA, 2002). 

3. Results & Discussion 

The mean ± standard deviations and Minimum-

Maximum of all parameters measured in this study for 

the water and sediment samples are presented in Table 

1. The higher annual mean concentration of oil/grease 

0.5942 mg/l in water samples was observed in station 2 

and the lowest value 0.1995 mg/l was in station 3, while 

in sediment samples the higher mean concentration of 

oil/grease was0.0757 mg/Kg in station 2 and the lowest 

value was 0.02045mg/Kg in station 1(Fig. 2,3). A 

similar trend was observed in total petroleum 

hydrocarbon (TPH) levels which in water samples the 

higher mean concentration was 0.3118 mg/l in station 2 

and the lowest was 0.0451 mg/l in station 3.  Hence, in 

sediment samples the higher mean concentration was 

0.085 mg/Kg in station 2 and the lowest was 

0.0145mg/Kg in station1 (Fig. 4,5). 
 

 

 

 

 

 
SD= Standard deviations 

 

 

Fig. 1: Bagdad City Showing Sampling Station on Tigris 

River (google earth 2015). 

 
Table 0: the mean ± standard deviations and Mini-Maxi 

of all parameters. 
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Fig. (2): The annual mean concentrations of 

oil/grease in water samples 
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Fig. (2): The annual mean concentrations of 

oil/grease in water samples 
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From the Figs (2-3-4-5) its be clearly that al-Dura waste 

discharge have truly effect on the water of Tigris river, 

especially in station 2 where it’s have the higher 

concentrations of oil & grease and TPH in both water 

and sediment samples which may return to its location 

near the refinery discharge. In general, almost all 

stations show high concentrations of oil & grease and 

TPH in both water and sediment samples including 

station 1 which supposed to be the control area where 

reveal a high concentrations of oil & grease and TPH, 

eventually lead to suggest Tigris River receive some oil 

wastes from other source that located in the north of 

Baghdad city. The U.S. EPA has set numeric water 

quality criteria for O/G for aquatic life protection, 

which specifies a level that is "0.01 mg/l of the lowest 

continuous flow 96-hour LC50to several important 

freshwater species, each having a demonstrated 

susceptibility to oils and petrochemicals"(The “LC50” 

is the concentration that is lethal for 50 percent of the 

test organisms.) U.S. EPA also specifies that surface 

waters be virtually free from floating oils “no visible 

sheen” for O/G or TPH (U.S. EPA, 1986).In water the 

concentration of TPHs relay on various factors 

including properties of TPHs as hydrophobic nature 

with low solubility, interaction of several processes 

such as biodegradation, bioconcentration, volatilization, 

sedimentation and solubilization (Maktoof,et al., 2014). 

So, the values that obtained for oil & grease in this 

study are much higher than the level that set by U.S. 

EPA which indicates of a real contamination of the 

surface water and sediment by petroleum. Moreover, 

these concentrations of oil & grease and TPH may pose 

a long-term risk to the aquatic ecosystem because of 

their tendency to accumulate in sediment over time 

(OEHHA,2006), so sediments considered excellent 
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indicators of historical pollution for many pollutants 

among which TPH &O/G (Calvinet al., 2004). 

Fig. (6) Illustrated the annual mean concentration of 

sulfate SO4in water sample, where station 2 have the 

highest value 610 mg/l and lowest value 387.75 was in 

station 1.Generally,all value of SO4exceed the 

permissible level recommended by the Iraqi standards 

for rivers maintenance (limited value=200mg/l(Iraqi 

standards for Rivers Maintenance from pollution, 

1967), while in sediment the value are differed where 

the station 3 have the highest annual mean 

concentration   1604 mg/Kg and lowest concentration 

was observed in station 2 which reached to 370 mg/Kg 

(Fig. 7). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

For both NO3 and NO2concentrations the highest mean 

value were 1.772, 0.0411 mg/l which observed in 

station 3, and the lower mean were 0.2215, 0.0329 mg/l 

in station 2 in the water sample, respectively (Fig. 8-

10).While in sediment sample their highest mean values 

were 37.655, 0.7543 mg/Kg in stations 2, 3and the 

lower mean were 7.1246, 0.506 mg/Kg in station 1, 

respectively (Fig. 9-11). 
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Figure (6): The annual mean concentrations of 

SO4 in water samples 
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The mean annual concentration of PO4 in water sample 

was found to be high in station 3 comp arable to the 

other stations which reached to 1.82mg/l and exceed the 

permissible level recommended by the Iraqi standards 

for maintenance rivers (1967) and lowest mean 0.095 

mg/l found  in station 1 (Fig. 12). However, the mean 

annual concentration of PO4in sediment sample were 

almost the same in all station with minor change, 

station 1and 3 shared the same concentration 0.625, 

while in station 2 was 0.6 mg/Kg (Fig. 13). 

 

 
 

 

 

 

 

 
 

Nutrient level (SO4, NO3, NO2, PO4) in the 

sediment was observed to be higher than that found in 

water sample due to accumulation of these nutrients, 

where reports indicate that phosphorus content in 

sediment can be approximately 1000 times higher than 

the concentration found in the water column (Rivas, 

2000). The different profiles of phosphate under 

different DO concentration confirmed the theory that 

phosphorus is released from the sediment into the water 

column under anoxic conditions, while phosphorus is 

retained in sediment by the surface oxic layer under 

oxic conditions (Wetzel, 2001). The effect of oxygen 

also found in the nitrogen forms, whenNH
4+

comes into 

contacted with oxygen, it immediately converted to 

NO2(nitrite)which is then oxidized to NO3(nitrate), this 

situation appear in the results of this study were the 

NO2concentration is low in both water and sediment 

sample compellable to NO3
.
,So a possible explanation 

for this is that the Tigris river are in a highly oxic state 

which have been demonstrated by many Iraqi studies 

(Mauloodet al., 1995 and Al- Kubaisiet al., 2012) this 

oxic state due to the flood causing all nitrite present to 

be converted to nitrate.  

Generally, the nutrient levels measured in the 

Tigris River are obvious in all stations, the possible 

sources of this pollution include run-off from human 

activities in urban, sewage leakage, as well as water 

discharged from industrial facilities, Crude oil pollution 

has also been associated with increase in nutritive levels 

of aquatic Ecosystem (Wardet al., 1980 and Rhykered 

et al., 1995 ).The results show a remarkable increase of 

PO4 levels in water sample in stations 3 which may due 

to fertilizer pollution addition to other sources, because 

this area are subjected to agriculture works. However, 
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Fig. (13): The annual mean concentrations of 

PO4 in sediment samples 
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SO4, NO3, NO2, PO4 are essential nutrients to plants 

life, but when found in excess quantities, stimulates 

excessive plant growth such as algae bloom 

(Igbinosaand Oko, 2009). 

 

4. Conclusion  

This paper describes a case study in which three 

stations subjected to assess the water quality of Tigris 

river which including collecting and analyses water and 

sediment sample for set of parameter which are: oil & 

grease and Total petroleum hydrocarbon, SO
4-

, NO
3-

, 

NO
2-

, PO
4
the results and data interpretation clearly 

indicate that:  

1. The contamination of water/sediment samples by oil 

& grease and Total petroleum hydrocarbon is real and 

evident. 

2. The effluent discharge from Al-Dura refinery exhibit 

the higher concentrations for oil & grease and TPH in 

both water and sediment samples. 

3-The activities of Al-Dura refinery should be of 

environmental concern, as adverse effects arising from 

oil and grease, TPH cannot be over-emphasized. Hence, 

it is pertinent that standard environmental management 

and appropriate environmental regulations should be 

established and enforced and primary treatment plant be 

improved in the refinery. Adequate remediation and 

clean-up measures should be carried out on the sites to 

save the environment of these chemical arising from 

TPH, oil and grease, in order to ensure the best 

environmental management practice. 
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