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Abstract

Samples from Pagla sewage treatment plant at different treatment stages
showed more or less similar temperature (26.9 - 27.5°C). The pH ranged from 7.2
- 7.9. Influent water and primary sedimentation tank water were brownish in
colour while sludge water was light black. The lagoon water and treated water
were greenish. The ammonium-nitrogen (NH*%-N) and nitrate-nitrogen (NO--N)
ranged from 5.24 - 61.94 mg/l and 2.55 - 11.02 mg/l, respectively. Phosphorus of
the water was 1.34 - 4.50 mg/l. The suspended solids (SS) ranged from 25.48 -
374.69 mg/l. In the present study the amount of SS in the treated water were
found to be quite satisfactory. The total bacterial population in Pagla sewage
treatments plant was in between 2.9 x 10* and 2.5 x 10°¢ cfu/ml. The qualitative
bacterial spectrum showed a potential consortium of bacteria associated with the
treatment plant. Both Gram positive and Gram negative bacteria were present.
Gram positive bacteria were represented by the different species of the genus
Bacillus, Aureobacterium and Kurthia. Among them Bacillus was the dominant
genus. The different species of Bacillus were Bacillus sphaericus, B. fastidiosus, B.
circulans and B. pasteurii. Gram negative bacteria were Zoogloea, Yersinia,
Citrobacter and Pseudomonas. A good number of microorganisms were found to
be associated with the bio-oxidation of the organic compounds of the influent.
The Zoogloea along with other free flowing aerobic heterotrophic bacteria like
Bacillus, Pseudomonas could play the major role in the sewage treatment.

Introduction

Water has always been a vital item for man's existence and it's uses for drinking,
cooking, agriculture, industry, transport and recreation show immediately the extent to
which it is an integral part of our life. The volume of water is being contaminated and
increasing with growth in population and in the industrial use of water®. The world
is now facing the problem of water pollution caused by xenobiotic chemicals. A
large variety of chemicals have entered into the environment as a result of our daily
activities® . Improper disposal of wastewater has led to surface water and ground water
contamination®. Contaminating sources are not easily identifiable and their effects are
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realized only when a level of deterioration below the usable level has been observed®. In
the environment, bacteria demonstrate a great degree of metabolic versatility. The
structure of a bacterial community in the aquatic environment is dependent on both
physical and chemical conditions of their habitats®.

Activated sludge is currently the most widely used process for the treatment of both
domestic and industrial wastewaters and at least by scale, one of the most important
microbiological technologies. A regular microscopic and enzymatic investigation of
activated sludge and biofilms could improve the assessment of the stability of the
progress and support troubles in wastewater treatment plants®. Taber (1976) studied
different aspects of microorganisms in waters, optimization of conversion of wastes,
treatment of industrial and agricultural waste with the production of energy and
fertilizer and development of lagoon systems and biological treatment of wastes?®. To
meet existing and future effluent license commitments, wastewater treatment plants
worldwide are required to more efficiently remove nutrients such as phosphorus.
Removal of a portion of the growing biomass (waste-activated sludge) results in the net
removal of phosphorus from the wastewater®. The present work was undertaken to
determine the physical and chemical nature and the bacteria associated with the
wastewater and treated water of the wastewater treatment plant of Pagla, Narayanganj,
Dhaka, Bangladesh.

Materials and Methods

Water samples were collected from five different stages viz. influent, primary
sedimentation tank, sludge water, lagoon water, treated water of Pagla wastewater
treatment plant. The colour and temperature of the samples were recorded carefully at
the time of sampling while pH of the samples was measured in the laboratory with an
electric pH meter (Jenway 3310, U.K.) immediately. Samples were preserved in a
refrigerator at 4°C before and after the microbial analysis. The isolation of bacteria was
done as soon as possible after collection of samples. The bacterial colonies were isolated
by decimal dilution plate procedure®. For isolation of aerobic heterotrophic bacteria,
nutrient agar (NA) medium was used and the pH of the medium was adjusted to 7.0.

After 24 hours of incubation, the plate having 30 - 300 colonies were selected for
counting and isolation of bacteria. The selected plates were placed in a colony counter
(Digital colony counter, DC-3, OSK 10086, Kayagaki, Japan) and the colonies were
counted. The viable bacterial count per ml was calculated by multiplying the average
number of colonies per plate by the reciprocal of the dilution. The results would be as
colony forming units cfu/ml water sample. Isolation of the selected colonies was carried
out immediately after counting the colonies. The selected isolates were then purified
through repeated streaking on nutrient agar plate. Biochemical and physiological tests
were carried out for the identification of the isolated bacteria(>-19),
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For the estimation of suspended solids (SS) the collected samples were centrifuged
for 10 minutes at 10,000 rpm. The precipitations were taken in the porcelain cups and
dried in an oven at 100°C till constant weight. Suspended solids were calculated by
subtracting the initial weight from final weight. Ammonium-nitrogen and nitrate-
nitrogen of the samples were determined following Kjeldahl’s distillation method as
described by Jackson (1973) and colorimetric method (Joergensen and Brookes 1990),
respectively. Phosphorus present in the samples was determined by ascorbic acid blue
colour method (Murphy and Riley 1962)16-18),

Results and Discussion

Table 1 shows the temperature, colour, pH and total viable aerobic bacteria of the
water samples. The temperatures of the samples were more or less similar (26.9 - 27.5°C).
The pH was found to be slightly alkaline (7.2 - 7.9). Similar results were also reported by
other workers(92. Influent water and primary sedimentation tank water were brownish
while sludge water was light black. The colour of lagoon water and treated water were
greenish. The ammonium-nitrogen ranged from 5.24 - 61.94 mg/l and nitrate-nitrogen
ranged from 2.55 - 11.02 mg/l. The result clearly showed that ammonium-nitrogen was
higher than nitrate-nitrogen. Ammonia in the environment originates from metabolic,
agricultural and industrial processes. Ammonia in water is an indicator of possible
bacterial, sewage and animal waste pollution. Natural levels in ground and surface
waters are usually below 0.2 mg/1®). Effluent guidelines and standards have been
adopted for environmental health standards by different countries like Environmental
Protection Agency (EPA) of the USA which has prescribed tolerance limit for the liquid
effluents i.e. temperature (20°C), NHs-N (0.5 mg/l), NOs-N (1.0 mg/l). Suggestion made
by the Bureau of Indian Standards for liquid effluents are temperature 40 - 45°C, pH 5.5
to 9.0, NH+-N 50 mg/l (max.)®. In Bangladesh, standards for industrial effluents
particularly for pH, temperature, NHs*-N, NOs-N and phosphorus are 6.5 - 8.5, 40°C, 50,
10, and 8 mg/l, respectively®.

In this study it was found that influent water and sludge water showed elevated
level of NHs*-N but the values of treated water were within the safe limit. Phosphorus of
the water samples of different stages of the treatment plant varied from 1.34 to 4.50 mg/1.
The suspended solids (SS) ranged from 25.48 to 374.69 mg/l. The United Kingdom Royal
Commission on sewage disposal of 1898 - 1915 suggested that the SS level should be less
than 30 mg/l. In the present study the amount of SS in the treated water were found to be
satisfactory. The total viable aerobic heterotrohic bacteria ranged between 2.9 x 10* and
2.5 x 10¢ cfu/ml. The highest load (2.5 x 10° cfu/ml) was observed in the primary
sedimentation tank while the lowest count (2.9 x 104 cfu/ml) was found in the treated
water. Microbial load is one of the important features in biological wastewater treatment
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process. Gomes ef al. (1991) reported the bacterial load from 1.25 x 10* to 6.2 x 10* cfu/ml
from urea producing industrial cooling water reservoir.?» Nishihara et al. (1997) reported
the bacterial count as 2.0 x 106, 1.0 x 104 and 6.6 x 104 cfu/ml in surface water from three
different ponds in Japan®.

A total 62 discrete bacterial colonies were isolated which showed variation in their
morphological characters. Out of these isolates, 11 were finally selected for their detailed
studies for identification. The results of some of the biochemical tests are shown in Table
2. All isolates were aerobic and catalase positive. Most of the organisms were motile and
methyl red positive and capable of hydrolyzing gelatin. Physiological and biochemical
tests showed that the isolated organisms comprised of six different genera viz., Bacillus
(4), Yersinia (1), Citrobacter (1), Aurebacterium (1), Kurthia (1), Pseudomonas (1) and Zoogloea
(2). Under the genus Bacillus four species were present viz., Bacillus sphaericus, B.
fastidious, B. circulans and B. pasteurii.

Bisz-Konazewska et al. (1985) reported from their investigation on nitrogenous
wastewater treatment plant the presence of 20% Gram positive isolated bacterial strains
but Gram negative rods belonged to Enterobacteriaceae (40%) and Pseudomonas (17%)@).
Goud et al. (1985) reported the presence of Bacillus, Pseudomonas and Aeromonas in
petrochemical industry effluent samples®. In this study both Gram positive rods and
Pseudomonas were found to be associated with the domestic wastewater treatment plant.
In another study it was found that isolated organisms from lagoon water were under the
genera Bacillus, Staphylococcus, Pseudomonas, Streptococcus, Escherichia coli, Proteus,
Klebsiella, Shigella etc®). Pseudomonas was present in most of the samples®. It is evident
from the existing information that Bacillus and Pseudomonas are common in most of the
wastewater samples. Williams and Unz (1983) mentioned that Zoogloea ramigera is a
possible indicator organism for organically polluted environment®). In the present
findings Zoogloea was found in the wastewater samples.

Finally, it can be concluded that a good number of microorganisms were found to be
associated with the bio-oxidation of the influent organic compounds. One of the
important floc forming bacteria Zoogloea was present among the bacteria isolated. The
genus Zoogloea along with other free flowing aerobic heterotrophic bacteria could play
important role in the treatment of the domestic wastewater of the plant.
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