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Summary 
 

Monthly variations in concentrations of nutrients (nitrite, nitrate, phosphate and silicates) along 

with total dissolved solids (TDS) were investigated in Al-Najebiya electricity power generating 

station (N.S).The study extended from November 1997 to October 1998. Three sites were selected 

for sampling, based on intake and discharge points. The lowest nitrite value (0.15 µg at. N/L) was 

encountered in November and the highest (1.37 µg at. N/L) in January. Nitrate (NO3) revealed 

considerable rise in concentrations near effluent, as well, and the highest (34.95 µg at. N/L) was in 

August. Maximum value of phosphate (4.75 µg at. P/L) was encountered near the effluent 

discharging point. Silicate (SiO3) concentration was also distinctly high in this site, the maximum 

value (201.1 µg at. Si/L) recorded in August. TDS exhibited higher concentrations in sites closer to 

thermal discharge as well (1675mg/L). No previous ecological, long or short term, work of the type 

was recorded for the investigated site or any other similar locations in the country. 
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Introduction 
Care imposed on inland natural waters and on water quality criteria plays substantial roles 

in sustainable development of societies. Also resources of natural waters had got to bear 

impact of various pollutants due to unwise use or discharges of agricultural, industrial 

and man made pollutants (Odum, 1971; Hussein, 2001). Nitrogen and phosphorus are 

considered the more vital elements regulating and limiting growth and their compounds 

are of substantial importance in composition of various body components (Lee, et al. 

1995). It is obvious that levels of nitrogenous compounds are high in polluted 

environments. This may associated with decline in concentration of dissolved oxygen 

(Lind, 1979), whereas phosphorus is added from various man and domestic activities 

including sewage and organic pollution in particular fertilizers and detergents (Hussein, 

2001). Nutrients budget in some Iraqi waters were previously studied by many workers 

including (Al-Nimma, 1982; Hassan, 1997; Maulood et al., 1994; Al-Lami, et al. 1998; 

Al-Rubae, 1997; Al-Saadi et al., 1996; Fahad, 2002 and Hussein and Fahad, 2008), but 

no previous work of the type was executed, on any inland water body, to work out the 

impact of thermal discharges of industrial plants on nutrient budget. It is therefore, the 

present work is aiming at providing clear picture on the status of these parameters 

including TDS values, In Al-Najebiya electricity generating power station (N.S).  

 

 
Study area      
   N.S was established in 1959 on bank of Garmat Ali canal (G. C) that possesses an 

important link with the Shatt Al-Arab River. The station consists of two generating units 

to produce electricity (200 mW/h). It requires 34000m
3
/h of raw water for cooling 

purposes. Three sites were selected in G.C to execute the work. The former location 

designated by the symbol N1 is situated near intake point westward N.S, the second site 

N2 lie closer to initial discharging point of heated effluents at direction eastward N.S and 

about 500m apart from intake and, the latter site designated by N3 is located 500 m apart 

from N2. However, detailed descriptions to the study area, sampling locations and 

mechanism of power generating processes are provided in Hussein et al. (2001).  

 
 
Materials and Methods 
Water samples were collected on monthly basis from the selected locations. 

Benderschneiden and Robinson (1952) method clearly described by Parsons et al. (1984) 

was used to determine Nitrite (NO2-N) level. Happy-Wood and Priddle (1984) method 

clarified by Person et al. (1984) was adapted to measure nitrate (NO3-N) concentrations. 

Phosphate (PO
-
4) was determined by consulting Murphy and Riley (1962) method. 

Silicate levels were measured according to Mullin and Riley (1955) methods described 

by Parson et al. (1984). TDS values were measured by consulting APHA (1985). 

Statistical analyses by consulting completely randomized design (C.R.D) was used to 

analyze the results and calculating the significant differences among means depending on 

R.L.S.D. Minitab packed statistical program was used for the analyses of the data. 
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Results 
  Table (1) reveals values of correlation coefficient between water temperature and four 

studied parameters. It is clear that water temperature is highly correlated with silicate and 

TDS, whereas NO3
-
 exhibited stronger correlation than phosphate except in site N3. 

Figure (1) shows monthly and localized variations of nitrite values. It is obvious that NO2 

calculated values were lower than nitrate throughout the study period. The highest 

(1.37µg at. N/L) recorded in January at site N2 and the lowest (0.15µg at. N/L) 

encountered in November at the same site. Statistical analysis indicates insignificant 

differences (P>0.05), among the three selected sites.  

   Fig. 2 reveals monthly and localized changes in nitrate (NO3-N) concentrations. It is 

clear that values are high at both sites of discharging thermal effluents and were ranging 

from 7.05-26.74, 16.16-34.95 and 7.83-27.0 µg at. N/L in N1, N2 and N3 sites.  

Statistical analysis reveals significant differences (P< 0.01) among sites (F=28, n=1, 36). 

  Figure (3) shows monthly and station wise variations in phosphorous concentrations. 

The highest value (4.75 µg at. P/L) encountered in May at N2 and the lowest (0.28 µg at. 

P/L) in January from N2. Statistical analysis indicate significant differences (P< 0.01) 

among sites (F= 15, n=1,36).   

  Figure (4) illustrates monthly and localized changes of silicate. Maximum values (169.9, 

201.2 and 172.5 µg at. Si/L) were recorded from sites N1, N2 and N3 respectively during 

August and the minimum (24.0, 24.9 and 22.0 µg at. Si/L) were measured in December 

from the above sites in the same ordered. Statistical analysis shows significant differences 

(P<0.01) among the three sites (F= 13.1, n=1, 36). 

   Monthly changes in values of TDS in the three selected sites are indicated in Figure 5. 

Levels were ranging between 905-1666, 1024-1675, and 960- 1671 mg/L in the sites N1, 

N2 and N3 respectively. It is obvious that sites of thermal effluents reflect the highest 

concentrations. The highest values, in all sites, were encountered in September and the 

lowest in January. Significant variations (P<0.01) in TDS were detected among 

investigated sites (F=3, n=1, 36).  

 
Discussion 
The study reveals that values of unstable nitrite (NO

-
2) were always lower than nitrate 

(NO
-
3). The latter represent the dominant form of nitrogen compounds and rarely exceed 

10 mg/L (Lind, 1979) the highest values of NO
-
2, however, were recorded from sites of 

thermal discharge. This is in agreement with Hillbricht and Simn (1988) who studied 

impact of thermal effluents in Poland. Increase in nitrite levels at  sites affected by 

thermal effluents may be attributed to continuous activity of microorganism's that 

stimulated by elevated temperature (Payne, 1986).Rise in water temperature also reduce 

solubility of oxygen, accelerate oxidizing organic matters and release nutrients to the 

system (Hussein,2001) and stimulate nitrification (Shrimali and Singh, 2001). High levels 

of oxygen content assist in reducing NH3 level and recruit NO3 due to activity of 

decomposers (Ruttner, 1963). Significant correlation (P<0.05) was detected between 

water temperature and nitrate (Table 1). 

   Phosphate was also high in outlet point. This also explained by the rise in ambient 

water temperature and current flow (Reid, 1961; Holtan et al, 1988; Hillbricht and Simn, 

1988). Hussein (2001) speculated on causes of phosphate sources in rivers and found that 
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values depend on several factors including urban population density who releasing 

detergent, land cultivation activities, type of soil and geological composition of substrate. 

Phosphate values were found to be correlated with temperature (Table 1). Abnormal 

abundance of phosphate exceeding the capacity of the water body normally leads to 

eutrophication (Sharpley, 2001).  

   Values of silicate were found to be high closer to effluent discharge in summer months. 

This coincide with Hillbricht and Simn (1988) finding in Poland. High water temperature 

serves in releasing insoluble SiO3 to soluble state (Reid, 1961). Decomposition of 

diatoms, which associate with elevated temperatures, also adds substantial proportion of 

silicate to the environment (Klarer and Hikman, 1975; Happy-Wood and Priddle, 1984). 

Results indicate that silicate positively correlate with water temperature.  

   Notable rise in TDS values were detected in sites of effluent discharge. Also, the 

highest concentrations, in general, were encountered during warmer seasons and 

associated with decline in water level and rise in salinity, nutrients and evaporation serve 

in increasing TDS (Hammer, 1979). Positive correlation was found between water 

temperature and TDS values. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (1). Values of Correlation coefficient between water temperature    and 
some Physico-chemical conditions at the three stations. 
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. الاختلافات III  تأثير محطة النجيبية للطاقة الحرارية على النظام البيئي المائي لقناة كرمة علي

 الكلية الشهرية في تراكيز العناصر المغذية والمواد الصلبة الذائبة

 صادق علي حسين و عماد جاسم الشاوي* و عبد العزيز محمود عبد الله

 قسم الأسماك والثروة البحرية، كلية الزراعة/ مركز علوم البحار* / جامعة البصرة

 الخلاصة 

كيفة درست الاختلافات الشهرية في المغذيات ) النتريت، النترات، والفوسففات والسفكي(اف ف فلا قفا  يفاو المفواد اللفكئة الذا ئفة ال(

في محطة النجيئية لتوليد الطا ة ال(هرئا ية. وانتخئت ثلاثة موا ع لجمع العينات اقتمادا قكي نقاط سفح  وتلفريم مفال التئريفد. 

مي(روغفرا   5،70و(انت أدنفى  يمفة لكنتريفت ) 7991إلى تشريا الأول  7991واستمرت الدراسة لكفترة الممتدة ما تشريا الثاني 

مي(روغفففرا  ذرة نيتفففروجيات لتفففرف ففففي (فففانوا الثفففاني. وأ هفففرت النتفففرات  1,،7تشفففريا الثفففاني وأقلا فففا ) ذرة نيتفففروجيات لتفففرف ففففي 

(NO3)  (  يز وسجكت أقكى القي)مي(روغرا  ذرة نيتروجيات لترف  في آ . و(انت أقكى الترا(يز  9،90,ارتفاقا معتئرا في الترا

  (-SiO2)مفا منطقفة تلفريم المفال الحفار. (مفا ا هفرت السفكي(ا  مي(روغرا  ذرة فسفورت لترف سجكت ئفالقر  9،10لكفوسفات )

مي(روغففرا  ذرة سففكي(ات لتففرف فففي آ . وسففجكت المففواد  157،7أقكففى الترا(يففز فففي  ففذة المنطقففة (ففذلي، و هففرت القيمففة الأقكففى )

تسجل أية  دراسفة ئي يفة ،  مكغ ت لترف ئالقر  ما نقطة تلريم المال الحار (ذلي. ول  7710اللكئة الذا ئة ال(كية أقكى القي  )

 طويكة أو  ليرة الأمد, مماثكة قكى منطقة الدراسة أو أية ئي ة أخرى في العراق.    

 

 


