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generation intensity, with parallel observation of
meteorological conditions: temperature, humidity, solar
radiation, air movement [3,4].

Depending on the type of equipment, plant size
and mode of operation, the air can be polluted with toxic
chemical gases, active substances, or microbiological
pollutants [5]. Wastewater aeration system and air-
tightness of the plant’s objects determine emission intensity
and range. Wastewater aeration by aerators, diffusers,
sprinklers, and dipper wheels increase the probability that
microorganisms usually present in these devices are

Introduction

The type and range of a wastewater treatment plant’s
environmental impact depends on the type and size of
applied equipment, and mode of operation. Negative impact
of a wastewater treatment plant on the surroundings can
be determined based on the following criteria: size and
capacity of the plant, degradation of chemical substances
(including odour-active), degree of air dusting and noise

Abstract

This paper characterizes the influence of a wastewater treatment plant with activated sludge aerated by
CELPOX devices on the microbiological properties of the air at the plant grounds and in the vicinity. Field
studies by the sedimentation method were carried out in seven measurement series in 2001. Sampling posts
were each time set with regard to the current meteorological conditions like wind speed and wind direction.
Microbiological analyses were comprised of: heterotrophic bacteria at 37ºC and 26ºC, hemolytic bacteria at
37ºC and 10ºC, staphylococci mannitol-fermenting and non-fermenting, Escherichia coli, coliforms
Pseudomonas, enterococci, actinomycetes, yeasts and moulds.

The results indicate that generally - in accordance with the Polish Standards [1,2]  the air at the plant
grounds and in its vicinity was not polluted. However, few spots (mostly in some distance from the plant)
were detected where a group of microorganisms was present in increased numbers which has qualified the
air as polluted. Biological aerosols from the activated sludge tanks were not generated in considerable
amounts, which was confirmed by the absence or small number of faecal bacteria (coliforms, enterococci),
absence of mannitol-fermenting straphylococci and typical water-sewage bacteria of the Pseudomonas flu-
orescens.

The main sources of microbiological pollution were the grit removal chamber and the secondary settlers.

Keywords: wastewater treatment plant, microbiological atmosphere pollution, CELPOX aerators,

����������	
����
��
�������

����������������������

Municipal Wastewater Treatment Plant with
Activated Sludge Tanks Aerated by CELPOX

Devices as a Source of Microbiological Pollution
 of the Atmosphere

Z. Filipkowska1*, W. Janczukowicz2���������	
��
��
�
2, �����
��2

1Dept. of Environmental Microbiology
2Dept. of Environmental Engineering, Division of Ecological Engineering

University of Warmia and Mazuria in Olsztyn, 2 Oczapowskiego St, 10-957 Olsztyn-Kortowo,Poland

*Corresponding author



Filipkowska Z. et al.640

The aim of this study was to determine the actual range
of the wastewater treatment plant’s influence with
CELPOX aerators on the microbiological properties of the
atmosphere at the plant and in its vicinity.

Materials and Methods
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transported to the air. Propagation of microorganisms
caused by underwater aeration is much smaller than in cases
of surface aeration. One of the most promising solutions
includes the CELPOX devices, inducing only minor
turbulence in the tanks, and emitting aerosols to a much
smaller degree than mechanical aerators with vertical or
horizontal axis.
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Legend:

1. Sand trap
2. Anaerobic chamber
3. Active sludge chamber
4. Secondary settling tank
5. Sludge lagoon

Dates of the samplings: 

           26.02.2001 

           16.03.2001 

           04.04.2001 

 

0 20 40 60 80 100 120 140 m

XI.2001 

IX.2001 

VIII.2001 

X.2001 

5 

4 
4 

 2 

3 
3 

1 



Filipkowska Z. et al.642


�������	
��
������


�������	 ���
������	 ��%�	�����	 ����$����	 ��	 ���
�����������	��	����$�����	��	���	����������	��
	���	�����
��	�����	����$����	��	���	��%��������	��
	������)	'�	���
���$��	�������!	���	����	��%�$�����	��������������	���
�#
�����	���
	��$�	���
������	���	����$����	
���������	��	���
�����������	���%���	����	4����	����$��	@$�&)	'�������	��
�$��
��&	����$�����	���������������	��	���	������
	�$�����#
���	��	���	����������!	��	����	��	���
��������	��	
$��)	
��$

��%��!	���������&	��	���	���������
	�&��!	��
������	����	���
���
������	 ���	%�������	���	� ������	��%�	����	���
���

��
	��	�	���$��	#	���
������	���	
���������	��	���	������

����$�����)	?���	����	�����	��	%���!	 ���	 �����	 ��%�$�����
�����
	��	���	&���	��	:�%�����	��
	/�������)

'�	������#������	�����
	
$����	����
	��$
���	�����	<B
�)�)	����	<	�)�)�!	���
	���%����
		��	�	�����#�������	
��������
��	�	����
	��	B	��	E	�>�)	1�	?���$��&	IJ��	���	��&	���	%��&
���$
&!	 ����	����	 ����	 ����	 ��	 �����!	 ���	 ��������$��
��%���
	���$�
	BF
)	1�	8����	<J��	 ���	���$
�����	���
��
�$�!	���
	����
	%����
	�������	B	��
	J	�>�)	4����	G��

���	�	�$��&	
�&!	
��""��	����	��	�����!	���
	����
	
�
	���
� ���
	I	�>�!	��������$��	������
	���$�	<=F
)

���	 �$����#�$�$��	 �����
	 ���	 �$��&)	 1��&	 ��
:�%�����	���	���	� ���������	
�&	���$
&Q	��	�����	��
	��
���	�������	��	���	
��""�&)	���	���
	
��������	���	�����#
���!	���	���%������	
��������	���	�������
�)	1��&	��	<E��

1��)	���	���
	���	�������	��	���	�������	
��������)	���
���
	����
	���	���	��
	%����
	�������	B	��
	J	�>�Q	��
<I��	:�%)	��	���	�	������	�������	,#E	�>�)	-$��
��&	�����

����	P,	��	PP	R!	��������$��	����	<P	��	I=F
Q	��	:�%�����
��	 �*$����
	 <BF
)	 ���	 ���$���	 ��	 ���	��������������
�����%������	���	��������
	��	�����	<)

��������
���


	������
	����������	����	4���%���
	3�$
��

S$��������%�	 �����������	 ��	 ���	������	 ����	 ���
����%���
	��$
��	����	���	
��������
	������	��	���	���������
��
	��	���	��
	��	���	��$
&	������	I�)	<	��,	��	���	������

��������
	����	J)J	�	<B	J	��	I,)G	�	<B	J		�������������	��������
��	�����	����	��	IJF
	��
	����	<)I	 �	<B	J		��	G)I	 �	<B	J	��
,EF
Q	�#�����&���	��������	��������
	J=)=	�	<B,	#	<E	�	<BG!
��
	�#�����&���	��������		EI)=	�	<B	,	#	G<)	<B	G	)					?�$��������
��������	�������� ���!���
���� �	��	6���	9	��
�$�	���
�����
	��	���	���$��	��		,=	�	<B	,	#	<H	�	<B	G	�����	��	<	��,Q
������������	IE)=	�	<B	,	M	,G=	�	<B	,)	8�:� ><BB��,	��	�����
���������	��������	������
	<=	�	<B	J			��
	?�����	���������
M	E)=	�	<B	=)	�����
����������	���	�����
	��	���	���$��	��
,G)=	 �	<B	,	�����	��	<	��,)	8�������#����������	�����&��#
�����	����	�������	��	���	���$��	��	<	BBB!	���#����������
�����	����	PJ=	 ��	P!BBB	 ��	<	��,)	.����	�������	%����

����	GI)=	�	<B,	��	G,	�	<B	G	��
	��$�
�	����	<H!I=B#	IB!BBB)

���	4���

'�	���	���	��	���	��
�%�
$��	��������	�����	������	,�	���
�����	��$��	��	����������	��������	%����
	�������	B	��

,<,	��	<	�,	��	���	���	�����	*$�������	���	���	��	$�����$��
)
8$��	������	�$�����	����	
������
	��	����	��	���	�����
��$��	 ��	 �����	 ����	 ��	 IJF
)	���	 ������	 �����	 ��	 ���
���������	����	��������
	���%�	,!BBB	��������	 ��	<�,	��
���)	�����	%��$��	����	�����
�����&	� ���
�
	����	���	����
����%��	�������	��
	���	��$
��	�������)	1�	���	�����	���
!
��	���	��������	��	���	�#����%��	����	��
	���	�������������
����!	���	�$����	��	��������������	��	���	���	���	������%��&
���)	2 ����������&	����	���	���	��$��	��	�����	����	��	IJF

�����
	��	���	������	�����	��	���	��
	��	?���$��&	���
�
���	�������������	����)	���	���
	����
	����	������
	E	�>�
��
	���	��������	����	�������&	�����	���$�
	����	�����
�������!	����	���	��������	���	����	����%��	�������	
$����
���	����	����%��	�&����	���������)	3�����	��������	��	�����#
���	��	���	������	�������	�$��	��	���$������)	'�	����	���$�
��	��������!	���	�������#��������	�����!	��$�	�&�����	���	���!
�����	��������
	����	����	=BR	��	���	�����	�������������
��$��!	���������&	��	8����	��
	4����)

�#�����&���	��������	����	
������
	����	��	���	���	����
���	 ����	 ����%��	 �������!	 ��	 ���	 ��������	 ��	 ���
�#����%��	 ����	��
	���	�������������	����	���	8����	��

4�����	��
	���
�	���	��������	����	��	?���$��&	��
	4����!	��
����	��	�����
	���	�����
��&	�������	��
	���	��$
��	������

Table 1. Meteorological conditions during the experiment.

etadgnilpmaS
noitceriddniwgnitanimoD deepsdniW erutarepmeT ytidimuH

snoitavresbocirehpsomtA
morf ot s/m C° %

1002,.beF62 WS EN 0.7–0.2 0 - .thgintawonsdnaniaR.revocwonS
.revocduolcyvaeH

1002,.raM61 WS EN 0.5–0.0 01 - revocduolcmuideM.revocwonsoN
.gnikaerbduolchtiw

1002,lirpA4 WS EN 0.2–0.0 51 - .ynnuS.revocduolcthgiL
.thgintaelzzirD

1002,.guA01 WS E 0.6–0.0 52 39 .yadynnuS

1002,.tpeS7 W E 0.2–0.0 91 9.69 .yadynnuS

1002,.tcO71 E W 0.4–0.1 81 - .yadynnuS

1002,.voN21 S EN 0.7–0.3 01 99 .gninromehtnidnathgintaelzzirD
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Table 2. Number of microorganisms (jtk / cm3) in treated
wastewater from activated sludge tank.

Date of  sampling : (a) -26. 02. 01,   (b) - 12. 11.01
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Table 3a. Air  pollution idicators determining sanitary risk to
humans at theWTP area.

M - indicator: determines the ratio of total bacterial count marked on broth agar at 37 oC  in the sampled air sampled and in the reference
sample (background).
P - indicator: determines the ratio of total bacterial count marked on broth agar at 26 oC  in the sampled air sampled and in the reference
sample(background).
F - indicator: determines the ratio of total fungal count marked   in the examined air sampled  and in the reference sample.

Table 4a. Air pollution indicators  determining sanitary risk to
humans in the WTP surroundings.
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