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In 193¢, the City of East Laneing, lichigan, and
Michican State Col'ege at East Lansing deemed it necessary to
construct a sewage treatment plant. At that time, the com-
bined population totaled 10,000, of which 4,000 were students
at the College. Up until the time of construction of the
sewage plant; the sewage from the College was passed into an
Imhoff tank which was, and still is, on the site of the
present sewage treatment plant. ‘he sewange from East Imansing

was untreated.

An activated cludge type plant was decided upon and
construction began on the sewage treatment plant in 1938; on
August 21, 1939, the plant was in operation. The plant con-
sisted of two primary settling tanks, nine aerstors of the
simplex dovndraft mechenical type, two secondary or final
settling tanks of the Dorr Squarex type, a sludge digestor,

and ten sludge drying beds.

The plant orerated successfully for a number of
vears treating an average of 1.7 million gallons of sewage

per day.

By 1946, the coubined populations of East Lansing
and Michigan State College had lncreased to an estimated
30,000, and an addition to the existing sewage plant became a
necessity. In 1946, enlargement began and by 1948, construc-

tion was completed. The new additions enlarged the plant to
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four primary settling tanks, seventeen aerators of the simple
downdraft mechanical type, four secondary settling tanks, two
Dorr squarex types, three sludge digestors, and seventeen

sludee drying beds. One of the sludge digestors in this cuse

is the o0ld Imhoff tank converted to use.

The aerators of the original plart were twenty-three
feet, three inches square, and had an operating depth of
thirteen feet, four inches. They were placed in three rows
of three each, and flow could be regulated between aerators

by means of a system of baffle gates in the concrete partitions.

The aerators were equipped with a 5 Hp motor that
turned the impellers at 900 RPM, forcing the =ir down a
twelve inch drawdown tube. The total capacity of these nine

aerators is 488,000 gallons.

The new aerators are without beffles and measure
twenty-seven feet wide and one hundred one feet long, with an
overating depth of fourteen feet, seven inches. They were
originally equipped with a twelVe inch dlameter drawdown t ube,
but they proved ineffective and, at the start of this test,

were belng replaced by fourteen inch diameter drawdown tubes.

These aerators are placed four in a row in two rows.
They are aerated by a 5 Hp motor operating at 900 RPM, and
carrying a totel capacity of 528,760 gallons. This makes the

combined capacity of the aerators 1,016,760 gallons.

During the aeration period, the pattern of the flow

is outward from the drawdown tube or toward the edges of the
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aeration tank. At some outer points in the new aerators
vhere the flow »f the two aerators meet, whirlpools and
eccentric currents are plentiful. In the old aserztors, no
such condition exi-ts due to the boundaries of the concrete

valls.,

Several of the 0ld serators were equinped with four
steel flutes, fourteen inches wide by ten inches deep and
seven feet four inches long. <these were pnlaced so the bottoms
of the flutes were seven inches below the surface of the
sewage and arranged diagonally out from the drewdown tube.
The flow pa*tern on those aerators equipped with the flutes
was outward in the areas between the flutes and inward inside
the flutes. Thus it may be seen that at the time the tests
were run, four distinct arrangcments of aerators were in
use, i. e., aerators with baffles, aerators with baffles and
flutes, aerators without bsffles and twelve inch drawdown

tubes, and aerators without baffles and fourteen inch aerators.

The tests were run almost exclusivelvy on the latter
two aerator types as the nrimary object of the tests was to
determire if the new aerators were o-erating to capacity and
es desired. However, at some times during the research, the
new aerators were not overating ané so several tests were run
on the old aerators for a comparison and the results from

those tests are included in this report for added information.

Durines the course of these tests, the usual plant

operating nrocedures vere not always followed due to an

unusual amount of breakdown of equipment and misfortunes.
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Consequently, the results obtained may present an untrue
plcture of the nlant when it is operating at full capacity and

under design conditions.

At the beginning of the tests run, the twelve inch
drawdovn tubes in aerators 10, 12, 14, and 16 were being re-
placed with the fourteen inch drawdown tubes, and so the tests
were run on aerators 11, 13, 15, and 17, with their twelve
inch drawdown tubes. It was hooed to thus be able to run a
set of tests on the latter serators with their twelve inch
drawdovn tubes end to run.the same tests on them after being
revlaced with fourteen inch drawdovm tubes. Unfortunately,
the fourteen inch tubes were not in nlace when the tests were

terminated.

Before the results of the tests are examined, a word
or two must be said about them and how they were conducted.
The dissolved oxygen tests (D. O.) were all run using Winkler's
method and two samples run of each position. The biochemical
oxvgen demand tests (B. O. D.) were also run according to
Winkler's method after their five day incubation oeriod. The
velocity tests were run by use of a stream gage at various
depths and the time in seconds noted when ten clicks or ten
revolutions had sounded in the earphones. This was changed
to velocity in feet rer second by a chart in the carrying case

of the stream gage.

In all cases the results given are an average as the

results obtained were sometimes very erratic, especially in

the velocity tests. Sometimes on two successive trials at ths
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same denth in the samne aerator area and position, the time
for ten revolutions varied by £s much as thirty seconds.
This is »rob=bly due to a reversal of the gage such as might

be caused bv whirlpool interference.

In examining the results, it will be useful to know
thet aerator 16 is equipped with a fourteen inch drawdown tube
and no baffles; aerator 15 has a twelve inch drawdown tube
and no b:ffles; aerstor 4 has a twelve inch drawdown tube
and baffles, while aerator 5 has a twelve inch drewdown

tube, baffles, =nd flutes.

Taking each serator individually and analyzing its
performence, it will be noted that in serator 15 (Table 1),
+he area nearest the eerator drawdown tube has the lowest
B. 0. D., but that the B. 0. D. 1s not the same on a locus
around the drawdown tube. This indicates that the amount of
oxveen rising along the outside of the shaft is not uniform
throughout the aevator. The D. 0. and velocity tests bear

this out.

The velocity tests at the vaerious depths for this
aerator show that a diagonal line through positions 19, 30,
and 42 have their highest velocities at the three feet, two
inch level of the water, while a diagonal through 1, 17, and
32 shows that the highest velocitles recorded are at the

seven feet, three inch depth.

In aerator 4, (Table 2) the D. 0. test w:s run

several times with no results obtained while the B. 0. D.
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test egain indicates that tiie lowest B. 0. D. 1is nearest the

dravdown tube and not uniform in value at those positions.

The velocities again seem to follow a pattern like
that of aerator 15 with a diagonal tnrough positions 17 and
32, having the highest velocities at the seven feet, thre e ina
denth and the highest velocities at the three feet, two 1inch

on a diagonal through 19 and 30.

In zerator 5 (Table 3), as with aerator 4, no results
for D. 0. were obtained and, due to the flutes being present,
the usual testing vositions were not available in all cas es.
Due to that situation, the results are a little more difficult

to analvze.

The B. 0. D. test seems to indicate, however, that
the greatest B, 0. D, is at the extremities (positions 7 and
L2), while directly around the aerator the next highest B. 0. D.
is obtained. This means that the lowest B. 0. D. would be
in between these positions, and the results obtained bear this

out,

In aerator 16 (Table L), the velocities again form
a vattern of sorts as the highest velocities are on a‘
diagonal line through 19 and 30 at a derth of ten feet, zero
inches. IHowever, no pattern is found through rositions 17
and 32, &s rosition 17 has its highest velocity at the two
feet, three inch level, and vosition 32 has its highest

velocltv at the ten feet, zero inch level.
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The B. 0. Y. tests show some uniformity near the
drawdovn tube as the four positions (17, 19, 30 and 32) only

varv by 0.7 pom from the highest to lowest B. 0. D.

The D. O. tests show results similar to the B. O. D.
as the most uniform and greatest D. 0. results were obtained
at nositions nearest the drawdown tub:s. The D. 0. at these
positions (17, 19, 30 and 32) varied by only O.4 ppm fromn

the highest to lowest values.,

Before the tests were run, it was assumed that the
velocitv was greatest near the bottom of the aerator and at a
locus nearest the drawdowvn tube., The obtained results indi-
cate that the highest velocities are obtained near the drawdown
tube, but not necessarily at a point near the bottom. In a
number of cases, the highest velocity was at the seven foot,
three inch level, and, in some ceses, at the three feet, two

inch level.

It wes also thought that the air released at th
bottom of the drawdown tube surged upward too vertically, and
thus did not aerate the erntire surface area but only that
immediately a2round the drewdovn tube. For the most part, the
results indicate this to be true, but also show that the next
highest D. O. tests are obtained at the extremities of the
aerators, leaving a loeus of low D. 0. between the drawdown

tube and aerator extremities.

The results taken as a whole seem to indicate that
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the aerators are functioning as designed, but no definite

conclusions can be drawn from the tests run for several

reasons. One of the main reasons is that during the period
the tests were run, the vlant was not functioning properly
and so the results are not 1ndicative of s plant running at

full canacity or design cavacity.

Another item against the results obtained is thaf
the time to run the tests was so limited that a comnlete
analvsis could not be made. To be complete, more tests would
have to be run of each position, of more positions, and of

more gerators.

Another item that would make the results more
valuable would be to run the B. 0. L., D. 0., and velocity
tests on the aerator positions at as nearly possible the
same time for an aerator. The results of this remort for
the tests mentioned sore times were run as far avart as a

week's time, due to necessity.






