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Abstract

Concentrations of four heavy metals, Zinc , Copper, Lead and Cadimium were
determed in water and sediment samples collected bi-weekly from six sampling sites
on the lower part of River Diyala during low flow period (August to October) and
high flow period (April to June). A reference point site (1) was situated upstream the
effects of the effluent. Present work describes the effect of Rustamiya waste water
treatment plant on heavy metals in water and sediment of River Diyala.
The results indicated that heavy metals level were higher in low flow period of water
compared with high flow period.Pb concentration was high in treatment effluent site
compared with mixing zone and reference point. Cd level in low flow period in water
was high and affected by the effluent disposal from the treatment plant.
Concentration of heavy metals in sediment showed simple difference between both
periods in refrence point and mixing zone. Average Cu concentration in the sediment
for two periods was high in mixing zone compared with other metals.

Introduction

During the past 50 years, environmental levels of heavy metals have increased
in the aquatic environmental (1). Impact of heavy metals wastes disposed into river
may be assessed through increased levels in water, sediment or bioa, in some cases
concentration of heavy metals reach harmful level to the ecosystems (1). In surface
water the concentration of various elements may be increased beyond their natural
levels due to release of industrial, agricultural, domestic and other wastes, thought,
some elements are mainly available in dissolved forms, the major part and especially
the heavy metals may be bound to small silt and clay particles also organics higher
EC. Sevral authors have studied the heavy metals content of various marine and river
sediment in relation to water pollution (2-10). In Iraq several works have considered the
acute pollution problems in lower reaches of Dyala river (11-14). The aim of this
study was to assess the effect of the Rustamiyah wastewater treatment plant on the
concentration of heavy metals in Diyala river. The present work is a part of a
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comprehensive program to evaluate a large number of different organic, inorganic,salts
and heavy pollutans in area of a sewage treatment plant discharging into the Diyala
river.

M aterial and methods

The study Area

Rustamiyah treatment plant is located on the right bank River Diyala 15km prior
to reaching River Tigris south of Baghdad Figure(1), Diyala river is one of the
important rivers in Iraq, the flow rate ranges between Sm/sec and 150m/sec(14) the
discharging point of the treatment plant is 4km below the new Diyala bridge, 7 km
above the old Diyala bridge.

Sampling and analysis

Water samples were collected during two periods low and high flow periods of
the year, the high flow period (HEP) covers April ,May and June, while the low flow
period (LFP) covers August, September, October and November. One sample per station
per month was collected from 6 stations and analysed for Cd,Cu,Zn and Pb
concentration in the river water and sediment of the river bed. A boat was used in the
collection of the samples 30 cm below the water surface for the river water and from
the river bed for the sediment samples. Sediment samples at reference point were not
included because of the shallow water depth and high flow rate so the concentrations
willbe normal or lower than the others station. The first sampling station site DI
was 0.5 km wupstream the treatment plant discharging point and was considered as a
reference point. Site D2 was in the River Diyala just below the discharging point.
Site D3 and D4 were 1km 2 km dawnstrem treatment plant. Site D5 and D6 were 2
km and 3 km below the treatment plant . According to procedures mentioned in
standard method for examination of water and wastewater(15) A Pye Unicam Sp9
flame atomic absorption spectrometer was used to determined the concentration of
heavy metals.

Water samples were prepared according to nitric-perchloric acids digestion
method(15) while sediment samples were prepared by nitric-perchlorc-hydrochlorc acids
digestion method(16).

Result and Discussion

Heavy concentrations (ppm) in the reference point , mixing zone, and the treatment
plant at the two periods, were presented in table(1).

Results showed no significant defferences in concentrations among stations  within
each period, Hence, a comparision was made between the concentrations of heavy
metals in the reference point, the treatment plant effluent and the mixing zone stations
2,3,4,5 and 6.A reference point, the treatment plant effluent and the mixing zone at
the two periods are shown in tablel. The percentage of increases or decreases in
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heavy metals concentrations at reference point , mixing zone and treatment plant
effluent is summarized in table(2).

Heavy metals increase in the water was 63,2% -261% from reference point
to mixing zone during LFP as compared to a range of 138% - 670% increase during
HFP table(2) . On the other hand these parameters showed a decrease of 29.2% - 144%
at the mixing zone as compared to the treatment plant effluent during HFP. Cu
concentration was increased by 262% during LFP from the treatment plant to the
mixing zone which was due to Cu low concentration in the treatment plant effluent
at this period table(1). Adecrease of 12.7 38.7 was observed in Zn and Pb
concentration seemed to be initially high in River Diyala prior reaching the mixing zone and a
reduction of 49% and 92% was observed during LEP and HFP in its concentration at a mixing
zone as compared to reference point.Cadimium concentration in mixing zone as compared to
treatment plant effluent was also reduced by 84.1% and 89.3% during LEP and HFP
respectively.

Table(3) shows heavy metals concentrations in River Diyala were within the permissible
level of raw surface water (18).Except Pb and Cd which exceed the permissible limits of
0.05ppm and 0.005ppm resp ectively.

Figure(2) shows the variation of heavy metals in sediment for the two periods.The Cu
concentration in the sediment of the river bed at the mixing zone was the highest and
decreased for the Zn,Pb and Cd respectively.Average Cu concentration in the sediment for the
two periods varied between 100 and 10ppm for all stations at the mixing zone.On the other
hand,Cd average concentration varied between 0.02 and 0.2ppm.

Heavy metals cconcentrations in the sediment were high in the mixing zone bed
especially during LEP. Several authers were observed that phosphate and Iron hydroxides
played a key role in the trapping of heavy metals such as Pb,Cd and Zn (17). This
phenomenon, in addition to the fact that high flow in the river ,was either diluting the
sediment material by adding more sediment ,or washing out the bed material. However,the
dynamics of sedimentation should be investigated more in a comprehensive research
programme.
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