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Abstract 
There is a rising interest to known how the flocculation properties, in particular, the settling velocity of a 
biofilm differs when exposed to abrupt changes in flow conditions, and those types of biofilms interact 
whilst in suspension in natural flow conditions and the effect this has on the resultant flocs formed. This 
also has important implications for sediment transport modelling.  
Understanding the differences in floc properties and the flocs’ settling behavior helps not only to calculate 
mass balances of particles in a watershed, but also to predict how contaminants associated with these 
biofilms might be moving in real life scenarios. For this purpose, biofilms are grown in flumes in the 
laboratory using cartridges with glass beads as sediments. Then the biofilm is carefully shifted to a 
microcosm called the Gust chamber, where it is eroded or set in re-suspension. The cartridge after erosion 
in the microcosm is used for floc samples for the analyses of their bulk density. Whereas the eroded flocs 
of biofilms are collected and transferred to a settling column for further studies using a camera system. 
Floc images obtained by the use CCD camera are then subjected to an image analysis program where 
information concerning floc geometrical features such a roundness, CSF (Corey Shape Factor) after 
undergoing bio-stabilization process are extracted for further probe. Only the floc images for flumes 1, 3 
and 6 have been analyzed by Mat Lab in this research due to the many flumes and also the vast number 
of datasets available for choosing. 
Due to the fact that it is nearly impossible to avoid any dust and/or even the scratches present on the 
column’s surface being tracked as a potential floc, an ideal dataset is set up to arrive at certain values for 
floc parameters to rightly characterize or differentiate a floc and finally eliminating the beads data from 
“MeanValues.xlsx” file. This is done with assumptions to identify a particle either as a pure glass bead or 
as a floc when it is not round. The methods followed thereof are 1) to get filter values for parameters with 
criteria that no beads data are included in the final filtered ideal records and 2) the criteria that maximum 
flocs data from the ideal dataset are retrieved irrespective of the inclusion of a few records of glass beads. 
Each of these two criteria resulted in two different sets of filter values for many different floc parameters. 
It has been decided that these parameters are validated before being applied on to a real dataset. 
Therefore in the attempt to validate, a real dataset was chosen first and then manually counted for the 
number of flocs, before all those parameter values from those two sets were used in many combinations 
to not only ensure all the floc data (those that are manually counted) are successfully extracted. Not all 
combinations returned the counted floc data, therefore only those that successfully returned all the floc 
data are carefully considered to choose the best filtering parameter combination among them, which is 

. The second validation attempt with another 
real dataset was also done and ensured that the same combination emerged to be the best possible 
filtering combination. 
Floc data for all the three flumes are then extracted successfully. In an attempt to choose the parameters 
to be statistically analyzed with that of the floc settling velocity (also “FlocV”), only the floc’s equivalent 
diameter (“dia”) is selected, again due to the many possible parameter combinations available. In the 
given time period, there exists only a hint, yet highly positive, that a definite linear relationship 
establishment between the two floc characteristics considered “dia” and “FlocV” can be drawn from this 
method of the statistical analyses in future with more floc data. The particle bulk density analyses that 
resulted in a value of 1.3 g/mL as well as the evaluation of Gust chamber conducted proved to be valid. 


