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Cost of construction. For purposes of over-all comparison, the cost
of sewage treatment works can be referred to the population served or to the
sewage flow. As suggested by Imhoff & Fair,a the cost of sludge compart-
ments or tanks, sludge-drying beds or equipment, and trickling filters is
principally a function of the strength of the sewage and depends, therefore,
upon the tributary population; whereas the cost of settling tanks, aeration
tanks, and chemical-precipitation equipment is more nearly a function of the
volume of sewage treated in a given time. For over-all sewage treatment
facilities, Velz b has preferred to use unit volume figures, Sylvester c unit
population figures.

Velz has proposed the following general relationship for estimates of
plant costs:

Cost per mgd (million gallons per day) capacity = basic cost factor
x percentage removal of BOD
x plant size factor
x construction cost index.

The basic cost factor is a function of local conditions: foundation
factors, labour market, shipping charges, and the like. For the year 1953,
when the construction cost index computed by Engineering News-Record
was 600 relative to 1913 (100), the basic cost factor was about 49.0 for the
average (median) plant, about 34.5 for low-cost plants, and about 63.0 for
high-cost plants. For subsequent years, rising costs of construction are
reflected by the construction cost index computed by Engineering News-
Record as follows: 105 for 1954, 110 for 1955, 115 for 1956, and 121 for 1957.

The following values for the percentage removal of BOD are suggested
by Imhoff & Fair: a

Plain sedimentation ..... . . . . . . . . . . . . 25%/40%
Chemical precipitation ..... . . . . . . . . . . . 50%-85%
High-rate trickling filtration preceded and followed by

plain sedimentation . . . . . . . . . . . . . . . . 65 %-95 %
Low-rate trickling filtration preceded and followed by

plain sedimentation ..... . . . . . . . . . . 80%-95%
High-rate activated-sludge treatment preceded and followed

by plain sedimentation .............. . 65%-95%
Conventional activated-sludge treatment preceded and fol-

lowed by plain sedimentation .... . . . . . . . 75%-95%

a Imhoff, K. & Fair, G. M. (1956) Sewage treatment, New York, p. 8
b Velz, C. J. (1948) Engng News-Rec., 141, No. 16, 84
c Sylvester, R. 0. (1955 )Sewage industr. Wastes, 27, 759
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Unit costs decrease as the plant size increases. The information presented
by Velz b permits the calculation of the following values (plant capacity or
size being expressed in mgd):

Size Factor Size Factor Size Factor

0.1 1.65 1 1.00 10 0.60
0.2 1.40 2 0.86 20 0.52
0.3 1.30 3 0.79 30 0.48
0.4 1.21 4 0.74 40 0.45
0.5 1.15 5 0.70 50 0.43
0.6 1.10 6 0.67 60 0.41
0.7 1.07 7 0.65 70 0.39
0.8 1.04 8 0.63 80 0.38
0.9 1.01 9 0.62 90 0.37

Parenthetically, the relation between cost and plant size in mgd plots as a
straight line on double logarithmic paper; so does the relation between
cost and population served.c The most detailed study of construction costs
in the USA is that by Schroepfer.d

Cost of operation. Information on the cost of operating sewage-treatment
works is scant and statistically highly variable. In Massachusetts,e operating
costs reported in 1954 ranged from $13 to $30 per million US gallons
treated in primary plants and between $11 and $73 per million US gallons
treated in complete plants. In the State of Washington,c the cost of opera-
tion has varied almost directly with the population served, with an average
annual cost (1953) close to $1 per caput, a maximum of slightly more than
$3 per caput, and a minimum of $0.33 per caput, the operation of primary
plants, generally speaking, being less than the operation of complete
plants, but not greatly so.

dSchroepfer, G. J. (1939) Trans. Amer. Soc. civ. Engrs, 1)4, 210
e Massachusetts Department of Health (1954) Sanitalk, 2, 6


