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Table 1. Wastewater treatment plants analyzed in this study and operational data for them

. . . .of infl
Flow rate Solids retention Conc. of influent Conc. ofinfluent

WWTP Location Type of process (m’/day) time (days) COD (mg /L) (mngitr}(;ég;r;L )
Pohang Pohang, Korea Conventional activated sludge 80,000 6.1 150 31
Palo Alto  Palo Alto, California, USA  Trickling filter+nitrification 114,000 7.0 97 30
Marshall ~ Marshall, Wisconsin, USA Aerated-anoxic Orba]™ 1,000 14.9 450 33
Nine Springs Madison, Wisconsin, USA Modified UCT 150,000 9.6 300 30
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Fig. 1. Influent and effluent nitrogen compounds for the six samples
taken from four different wastewater treatment bioreactors.
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Fig. 2. Neighbor-joining tree based on amoA gene sequences retrieved from this study (boldface type) and pure-culture AOB strains. Clone
sequences exhibiting >97% identity are indicated by symbols in parentheses. Bootstrap values were determined based on 100 trials and shown at

nodes greater than 50.
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Fig. 3. Distribution of amoA clones based on seven different AOB
lineages for the six samples taken from four different wastewater
treatment bioreactors.
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Fig. 4. RDA analysis of AOB lineages for the six different samples of
activated sludge bioreactors and correlation with operational and
environmental variables. The length of an arrow indicates the relative
importance of the explanatory variables to the T-RF patterns, and the
angle of an arrow indicates whether the explanatory variables
increases or decreases in magnitude with respect to the indicated AOB
lineage.
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ABSTRACT : Characterization and Composition of Ammonia-Oxidizing Bacterial Community in Full-

Scale Wastewater Treatment Bioreactors

Hee-Deung Park (School of Civil, Environmental and Architectural Engineering, Korea Uni-

versity, Seoul 136-713, Republic of Korea)

Ammonia-oxidizing bacteria (AOB) are chemolithoautotrophs that play a key role in nitrogen removal from
advanced wastewater treatment processes. Various AOB species inhabit and their community compositions vary
over time in the wastewater treatment bioreactors. In this study, a hypothesis that operational and environmental
conditions affect both the community compositions and the diversity of AOB in the bioreactors was proposed.
To verify the hypothesis, the clone libraries based on ammonia monooxygenase subunit A were constructed
using activated sludge samples from aerobic bioreactors at the Pohang, the Palo Alto, the Nine Springs, and the
Marshall wastewater treatment plants (WWTPs). In those bioreactors, AOB within the Nitrosomonas europaea,
N. oligotropha, N.-like, and Nitrosospira lineages were commonly found, while AOB within the N. communis,
N. marina, and N. cryotolerans lineages were rarely detected in the samples. The AOB community structures
were different in the bioreactors: AOB within the N. oligotropha lineage were the major microorganisms in the
Pohang, the Palo Alto, and the Marshall WWTPs, while AOB within the N. europaea lineage were dominant in
the Nine Springs WWTP. The correlations between the AOB community compositions of the wastewater treat-
ment bioreactors and their operational (HRT, SRT, and MLSS) and environmental conditions (temperature, pH,
COD, NH;, and NO;) were evaluated using a multivariate statistical analysis called the Redundancy Analysis
(RDA). As a result, COD and NO;™ concentrations in the bioreactors were the statistically significant variables
influencing the AOB community structures in the wastewater treatment bioreactors.



