


















These filters may be roughly classified · as fine filters and coarse fil~ 
ters. Fine filters may include two sorts of soil filtration. Sand filter
beds may be employed ·(as in many of our Iowa plants), or the natural 
soil may be used where it is sufficiently open in character and well
drained. If the treated sewage is discharged on the surface of the 
land we have practically what was described as the "broad irrigation" 
method of disposing of raw sewage. Sometimes (and especially with 
small institutional or private plants in densely populated districts) the 
treated sewage from septic or Imhoff tanks is discharged into a system 
of distributing tile laid just beneath the surface of the ground. This 
method is termed '' sub-surface irrigation.'' r.rhe construction and op
eration of the intermittent sand filters mentioned abo e will be fully 
described in a later paper. 

Coarse filters include sprinklin g or trickling filters and contact beds. 
In each of these the ''filter'' material is broken stone, far too coarse 
to result in the actual filtering of the sewage. The purification. effected 
in these filters is due to the action of th e bacteria present on the surface 
of the stone. 

rrhe essential difference between sprinkling or trickling filters and 
contact beds is that the dose of sewage is allowed to trickle through 
the former after being sprayed over the surface by the sprinkler heads, 
while in the latter type the dose is held in contact with the stone for a 
short period of time and then allowed to flow away. 'rhe construction 
and operation of both of these types will be described fully later in 
the program. · 

Aeration. The "aeration" process as usually applied may be briefly 
described as one in which large quantities of air are forced through 
the sewage in order to oxidize and purify it. An elaboration of this 
method, known as the ''activated-sludge'' method, is one of great prom
ise. In this process a certain amount of ''activated-sludge'' is kept in 
continuous and intimate contact with the sewage by the agitation pro
duced by the aeration. This process (along with certain mechanical 
aerating processes) will be described more fully in Professor Bartow 's 
illustrated talk, tomorrow evening. 

Disinfection. Various methods of disinfecting sewage have been. 
employed. Of these the cheapest and most widely used is that of add
ing chemicals-commonly those compounds containing free chlorine. 
Other methods which have proven efficient experimentally are the 
''electrolytic'' processes and the ''ozone'' process, but due to their 
cost and difficulty of operation they have not been put into extensive 
use. In one electrolytic process the sewage is passed through electro
lytic cells between iron plates which serve as electrodes. Lime is 
usually ad.ded and the process followed by sedime tation. In addition 
to being costly, the ozone process is difficult to hanale, as ozone is only 
~1ightly soluble in water. While '' the primary object of disinfection 
is 'tfeually to reduce to a negligible degree the danger of spreading of 
d1se·a:s~ by pathogenic germs,'' it is generally considered more prac-. 
tiJaol~ to apply a high degree of purification to the watf~r supply 
rather than to the sewage. 
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rrhe foregoing very condensed statement briefly summarizes for you 
the various processes ,vhich may be employed in the treatment of sew
age. In few cases is any one of these methods depended on to effect 
the degree of purification desired-usually they are used in combina
tion. 'rhus, in the septic tank we have a combination of the processes 
of sedimentation and bacterial decomposition-while the intermittent 
sand filter ( often used to treat the settled sewage coming from the 
tank) depends on mechanical filtration and another sort of bacterial 
action. Frequently, also ( even in the case of small plants); we find 
the processes of coarse screening and rapid sedimentation employed 
in small grit chambers through which the sewage must pass before it 
reaches the tank. 

THE ROLE OF BACTERIA IN SEWAGE PURIFl(!ATION 

By Max Levine, Associate Professor of Bacteriology and 
Bacteriologist, Engineering Experiment Station, 

Ames, Iowa 

The speakers who preceded me have discussed in detail sewage puri
fication plants, their construction and methods of operation. These 
pl_ants are really factories in which the objectionable raw material, 
sewage, is transformed into substances which are not offensive. I 
shall attempt this afternoon to make you better acquainted with the 
workers within these factories (namely, the bacteria) and how they 
destroy and transform the undesirable sewage constituents. 

In order to adequately appr eciate the role of these bacteria in sew
age disposal we must understand or know just what we are attempt
ing to do when we are purifying a sewage, and why treatment is neces
sary at all. What is sewage? What is the nature of the raw material 
which we present to these bacteria in the tank or trickling filters, etc., 
for purification ? I shall not bore you with details of chemical compo
sition or analysis. The following table gives us some conception of 
the. _character of material present in ordinary sewage. 

OON.S/J.'I'l'UEN'l"S1 IN SEWAGE (AF'l'E,R FULLE,R) 

Constituents 

Feces _____ -- -- - - -- ---- --- - -- -- - - -- -- -- -- -- -- -------- -- -- -- -- -- -- -- -- -- ·-- -- -- -- -- - - -- -- -- -'l'oilet and newspapers, ______ ________ _______ ____ ___ _____ ___ ________________ __ ______ __ _ _ 
Soap and washings ___ -- ____ _________ __ _____ ___ ___ _____ _____ ______ ____________________ _ 
Street wash in gs ________ __ ________ _________ _____ _____ _____ ___ ·--- ________ _________ __ ___ _ 
Miscellaneous _____ __ -- __ -- -- ___ _ -- -- -- -- ---- -- -- -- -- -- -- -- -- -- -- __ -- ____ ______ _______ _ _ 

'l'otal --- ____ -- -- -- -- __ ____________________ - -________ __ ____ ___ _______ __ __ __ ___ __ _ 

[Pounds dry sus
pended solids per 
1,000 population 

per year 

2,800 lbs." 
1,600 lbs. 
2,200 lbs . 
1,600 lbs. 

800 lbs. 

90,000 lbs. 

For the city of New York it is estimated that for every 1,000 of the 
population 90,000 pounds of dry suspended matter must be disposed 
of, but, as only one part in 1,000 pounds of sewage is in the form of 
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