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PRELIMINARY ANALYSIS OF THE DEGREE AND 
NATURE OF BACTERIAL REMOVAL IN 

FILTRATION PLANTS*

By Abel Wolman
Division Engineer, Maryland State Department of Health, 

npHE determination of a law of bacterial removal by

ever, often justly raised agam ^ Pm0vai, that
quantitatively the possibilities of mislead-
èxisting numerical measures of caiculation of
ing and in some cases even harmful Thee^
percentage removal from raw wate arithmeticalillustration of the type of measure which _has ;an*

accuracy, but little logical basis. 1S 9 auantitatively 
ever, that it would be desirable to mea ^ to obtain a 
the performance of a plant in such a y it ;s
comparative conception of how well °r t exists
bring operated. Since a, present no as
among operators, designers, or pu because in the
to a standard of “good performance "^“^bje

past, agreement has been subject of dis-
search for a “standard effluen , problem of
agreement—it becomes necessary to.?™n. from .another
rating or standardizing plant acepmp is ^ mgde {or
angle. In this discussion, an initial tion. The
certain basic characteristics of rapid san broadly
term “rapid sand filtration” is pre-
than usually, to describe the entire p ^ settling, 
liminary coagulation through^men . yariable phe. 
filtration, and disinfection. The measu condItions
nomena by comparison with idea appli-
is a procedure common to scientific analysis.^ihej PP^
cation of this method offers here a rui problem
ing our ideas of filtration efficiency. The hm P
obviously consists in the attf^P^°b ter;a ;n the final 
correlation between the number obactenam 
effluent of a filtration plant and the numbe^ 
water. A numerical statement of 500
clearer. If a plant uses ffluent containing 10
bacteria per c.c. and produ ^ an effluent of 20 per 
per c.c., will the same plant p c.c. ? Can
c.c., when the raw water con en ’d e Gf precision,
one predict, in other words, nJm3\\y attainable with 
what effluent counts should b 

water counts?

Normal Empirical Performance

The normal or ideal performance empiric
possible to obtain hypotheses as -pbe “norm
accomplishment is not difficu t o ^ tbe accomplish-
empirical performance’ may « i-nown to be operating 
ment of a filtration plant which s known to ^
successfully. Successful opera^ ^ bacteriological
wherever there is an unques ,.onSistent performance,and physical quality of ?of operating
excellent control, and scie - • statistics of the
details. In this analysis. JV b). the Haiti
filtration plant at Avalon, M y r _any and operated
more County Water and E ec r ^ plant obtains its
by Mr. S. T. Powell were highly polluted
raw water from the Patapsco > from o tostream, ranging in turbidity during the ye

, ooo parts per million and in bacterial content (20°C- 
■gelatine—aShours), from several hundred to ^0,000 pe 
^ Th#> watershed of the stream is composed largely of 
cultivated no large sewage poUutinginflue^
This water is fallowed
average rate of 0.8 grain perg ^ , ^ sedimentation

ment and laboratory o serva tbe cfpuent has not
of operation the bacterial content presumptive
exceeded, at any injactose^lwoth^ave’indicatecfpositive
tests for B. coli in lac ^ the time during any

year.1 The ^ry daT and gentral’ex-

therefore, that the plant ,n remits, the

^11ÏS - -
l,”iS„0ô,derto<d«lrmi”e,’wi,h some degree of accurae, 

the form of a characteristic of the
the results of raw avoS plotting, a
Avalon plant were piotte . ^ t<> confuse seven-day
mass or points which ^ da-dy results extend-
averages of txith Stations mQnths 1916 and
ing over a permd of n ^ appr0x.mately
1917, were used. Ip ^ • 1 These were obtained5ao daily analyses were s--®*1 Se ol operating 
in consecutive months and being unfair or
conditions. No counts were discar d as be g

how-

curve,

haveincorrect.
The equation of a stra.gyu --r, --

been plotted on a logarithmic basis, given y

log y 
log X ’

for this particular plant, and y and
and final effluent counts, 

“normal empirical per- 
having the equation

c =

rhar"respectiwîythe fniw water^ 

fonn'ance^^s Represented by a curve

log y = Xe.or yc = log x e
A tentative hypothesis, with ^Therefore, as
by fihration action may b P ^ normal opérât- 
follows : The final efflue“ ’ tion 0f the raw water
ing conditions, is an exP?nen ;d means of determin- 
count.” This hypothesis prov.deSerascrut.ny at least, 
ing whether or not a ( Pj^^ normal performance would 
KSconformity to the logarithmic curve of

varying raw

which it

filtration- A Fallacious Assumption
The “normal »f«" ^

fallacy of assummg that à B J tM number of 
teria is relatively the same rg is aSSumpt,on is
bacteria in the raw water. l]SU&aiirsummoned, how-
rarely ühfch for one reason or

hypothesis, fairly «"£*£££%£ cent V 

*hdr controlled plant
The practical result conclusion that increases in

ever, to 
Mother, are so u

the St. Louis Con-
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