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SEWAGE DISPOSAL IMPROVEMENTS AT PONTIAC, MICHIGAN

Historicsal.

The past growth of Pontiac has been fostered
mainly by industrial influences., Unquestionably the
scenic beauty of Pontiac and the surrounding area has
attracted many people to the City, but industrial in-
fluences have been the predominating factor in its
growth, In its early days Pontlac was the center of
the milling industry for this district., Iater the
industrial character changed from that of a milling
town to a manufacturing town, with carriage and wagon
manufacture as its main impetus. As a natural sequence,
with the advent of the automobile, Pontiac became a
center of automobile manufacture, and is todsy one of
the leaders in the industry.

The growth in populatioh of the City of
Pontiac In the early years was quite typical of towns
of its class, but since 1910, at which time the import-
ande of the automoblle asserted itself, Pontiac has
shown rapid population growth, and in the decalde from
1910 to 1920 Pontiac increased its population by over

135 per cent,
Present Growth

Recent expansions of the parent industriles

and smaller substantial industries in the City have



definitely changed the character of Pontiac from a
small thriving manufecturing town to an industrial

city of importance, A special Federal Census, author-
ized by the City Commission, made in July, 1927, reveal-
ed Pontiac a city of over 54,000 population. An increase
is shown for the first seven years of the present decade

of 58 per cent over its population in 1920,

Territorial Expansion

Acoompanying this increase in population are
increases in area within the corporate limits of the
City. Until 1926 Pontaie's area did not change from the
original City of 7.5 square miles, incorporatéd in 1861,
In 1926 an area of 550 acres, or 0.9 square miles, was
annexed to the south of the City, and in 1927 10.5 square
miles were added, extending the City ILimits two miles to
the north and one mile to the east, This annexation in-
creased the area of the City by 125 per cent. In the
spring of 1928 a 1l00-acre tract lying west of the original
City Limits was anmexed, There are now within the limits
of Pontiac approximatedy 19.1 square miles of rapidly
developing'territory.

Present Industgy in Pontiac

Today Pontiaec 1s on a firm industrial footing.
The principal industries are: The Oakland Motor Company,
Fisher Body Corporation, and General Motors Truck Company,



units of General Motors Corporation, manufacturing respecé-
ively Oakland and Pontiac automobiles, bodies for Osakland,
Pontiac, and Chevrolet cars, and General Motors Trucks and
Yellow Cabs and Coaches; and the Wilson Foundry Company,

a unit of Willys-Overland Company, manufacturing Whippet,
Willys-Knight, and Falcon-Knight engines,

Among the smaller dut bthriving diversified in-
dustrlies in Pontiac are the Baldwin Rubber Company, whose
produets are prineipally rubber matting dnd accessories
for automobiles, Pontiac Paint Company, Pontiase Varnish
Company, American Socket and Forging Oompany, Jig Bushing
Company, Pontiae Die Tool and Machin@ Company, Pontilac
Pattern and Engineering Company, Hubbard Spring Company,
Boice Brothers (brick manufacturers), Angle Bumper Company,
Oliver Bottling Works, Howard Foundry Company, Pontiaec
Packing Company, and many smaller industries contributing
to the general prosperity of the City.

In 1927 and the early months of 1928 over $25,000,000
was expended in Pontiac for the expanslon of the sutomobile
plants in the City. New plants for the manufacture of Pontiac
cars and Generel Motors Trucks and Yellow Cabs end Coachesm,
and additions to the QOskland plant were erected. There are
at present under construction large additions to the Baldwin
Avenue Plant of the Fisher Body Corporation and an immense
foundry for the mamufacture of Oakland and Pontisc engines,

The evidence presented in the foregoing certainly



warrants speculation as to the future possibilities of
the City. Pontiac 1s established as an industrial city of
importance, and its industrial character has been predomi-
nately responsible for its recent rapid growth and devel-
opement,

Future Growth of the City of Pontiac

Since the factors influencing the growth of Pontiae
are sufficlent to establish the status of the city as one
of the American cities which will grow repidly in the
future, and since geograhpical considerations indicate
that its territorial developement will be radial, it
arpears logicel to assume that the site of the present
sewage treatment works will in the future, become an
objectionable one from the point of view of residential
or industrial developement, Therefore any comprehensive
study for sewage treatment extensions should include the
adoption of a new site further removed from the center
of population and at some point at lower elevation than
that of the present site in order that the economy of grev-
ity flow of sewage may be preserved., A suitable site for a
sewage disposal plant such as may be required in the future
exists about four miles from the site of the present plant.
The proposed site is situated on the Clinton River, the
outlet from the present plant, 6n land new owned by the

city, and it is recommended that this land be held in reserve

for the above purpose,



Present Sewage Disposal Facllities

The exlisting East Boulevard Sewage Disposel Plant
consists of a set of bar screens, a grit chamber, a battery
of three Imhoff tanks, eight trickling filter units, of
the rotary-distributor type, and three secondary settling
tanks, The plant was designed for a population of 52,500
in 1919 by Clarence W. Hubbell, Consulting Engineer,

At the present time the plant shows evidence of loading
beyond its capacity, the distress of the Imhoff tanks
being particularly acute., The effluent from the tanks is usua
usually clear indicating a sufficient period for sediment-
atlion. The operation of the entire plant is disturbed
however by the constant foaming of the Imhoff tmamks, in-
dicating & probable lack of space for sludge digestion,

The bhehavior of the triekling filters is characterized
by ponding to such an extent that at least one unit
must be kept out of operatlion constantly for drying
end scarifying. It is believed that this condltion
is due partly to excess load and partly to the large
quantities of suspended matter that are occasionally
depgaitd& into the effluent from the tanke by the
overflow of foam from the gas vents, The secondary
settling tanks appear to be funetioning satisfactorily.
The plant is unprotected from floods and with
every heavy rain its operation is disturbed by the
large quantity of storm water in filtration from the

Sewers, |
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Analysis of the Existing Sewage Disposal Plant

outfall Sewer.

Diameter - 42 inches
Grade = 0,08%
Capacity - 28 sec, - ft,
Present discharge - 10,50 sec, - fH, (average-
daily-flow) |
Discharge per cepita - 125 gal,.(saverage-daily-
flow)

Imhoff Tanks.

Sludge digestion capacity - 1.27 eu.ft., per
capacity,
Sedimentation:
Detention period - 2,13
Velocity of flow - 46,2 ft. per hour.
Inlet and Outlet works:
Weirs - Ample capacity but of poor
design.
Gas vent earea -~ 14,8 pe# cent of the surface
area of the tanks,
Trickling Filters:

Total area - 1,8 acres

Depth - 6.0 ft,

Volume of filter media - 10,8 aocre ft,
Ioad on filters - 628,000 gal, per acre-fit.
per day. |

Note: According to modern criteria for the
design of trickling filters the Pontiac
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filters are overloaded almost 100&k, In
spite of this fact a good stable effluent is
almost constantly produced, It is believed
that the explanation for this apparent
paradox may be in the method used for
applying the sewage to the filter media.

It is possible that the application of sew-
age by means of retating distributérs, an
English practice uncommom to the United
States, may be a much more efficient type

of filtration than that commonly used in this
country. Research has been deplorably meagre

in this filig}d.)

Secondary Settling Tanks (Dortmund Type)
DPetention period - 1 hour
Velocity through tank - 18 ft., per hour

Recommendations

The suggested additions to the Pontisec Sewege
Disposal Plant are shown on sheet #1 of the Plans and
are itemized as follows:

1, Storm flow By-pass, comsisting of a junction

chamber containing over-flow weirs by means
of which excess flow may be diverted from
the disposal plant through e 26=-inch concrete
- gewer to the Clinton River. This design
. wex based largely on Judgement and is shown



in detail on sheets #5 and #6 of the Plans.
2,Imhoff Tank, shown on sheets #2 abhd #4 of

the Plans.

The interior dimensions of the Imhoff
tank are made to agree with those of the exist-
ing tanks in order to eliminate all péssibility of
unbealancing the action of the plant by the new
construction.

The inlet and outlet works to the Imhoff
tank are believed to be an improvement over the
existing plank weirs which are badly warped
and are functioning poofly, It is recommended
that these existing weirs be replaced by the
arrangement shown for the new tank,

The grease skimmer is to be made to
special order for the Pontiac installatlon,

It is to consisf of an inverted sluilce gate
instedded in the wall of the tank, It will
open from the top downward to.enable grease
and oil on the surface of the mewage to drain
off into the 8-inch outlet pipe shown,

The structural design of the Imhoff
tenk was mede somewhat complicated by the um#
usual shape of the cross-sectlon. The longl-
tudinal walls were designed as a serles of
horizontal beams continuous over the trans-
versecbaffle walls as supports, These beams

were of elght spans 127-6" in length, The enmd
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walls were designed as horizontal two-span
continuous beams supported by the longitudinal
walls and by a vertical girder developed in the
end wealls themselves, This girder was supported
at the base by the floor of the tank. A second
support was furnished by the deflector beam
which was designed strueturally to act as
elther a strut or a tie. Aboverthe deflector beam
the girder was supported by the longitudinal
baffle walls, Due to the high level of ground
water the tank was @esigned for full hydres’::
static pressure within and without, each acting
separately.

The specifications for the design of
reinforced concrete formulated in the Report of
the Joint Committee, 1924, were followed throughout
in this project. 2000-1b., conorete was specified.

The recommended additions described
herein increase the capacity of the disposal
plant from the exidting capacity of a population
of 52,500 to a population of 70,000, This should
guffice for the present needs and into the future
until such a time that the growth of Pontlac can
be more acourately determined, when the present

site may have to be abandoned altogether.
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Bonstruction

The above report was submitted to the Clty Commission
and approved. The proposals were published and bids were
received on June 3, 1927, The contract for construction
was awarded to the Culbertson and Kelly Co, of Detroit,
Mich.,, and the writer was appointed Enginéer-in—charge.

Due to the persistence of ground water, the charaoter
of the soil and the inexperience of the contractor in
sub-aqueous construction, comnsiderable difficulty was
encountered in compleéting the excavation and in concret-
ing the bottom of the tank. After this was finally
accomplished, the work progressed normally with the
exception of one earth slide on the east embankment
and the consequent collapse of wall forms, Special
care was taken to provide a water-tight structure.

Extra work not includéd in the eontract consisted
of the replacing of the inlet and outlet works to the
exlisting Imhoff tanks with arrangements similar to
those shown for the new tank; the construoction of
sidewalks over the existing tanks; the construction of
a new sludge drying bed; the construction of a sludge
pumping station (6-inch Wood Trash Pump installed);
and the construction of a sludge pipeline,

A chronological account of the progress of
construction is shown in the carbon copies of the

monthly reports submitted to the City Engineer by the
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September 30, 1987,

dr. James Re Polloock,
City Engineer,
Pontiaa, Hichigan,

Dear Bir:e

I am including herewith a summary of
the work done on the Additions to thy Sewage Disposal Flank
Contrast during the Month of September,

From September 18t to September 23rd, all
labor was oonocentrated on attempting te shape the subgrade
for the hopper bottoms of the Imhoff Tank, Consideérzble
diffioulty was encountered ia this work due to earth slides
on the east bank of the excavation and due to a large Xlow
of ground water., 288 contractor finally abondoned the plan
for pouring the entire hopper at one time and on September £4%h,
the hopper bottom was poured with the exeeption of & space
6 feet square in the vory bottom, This work was agcomplished
with little Aifficultye On September 27th the second hopper
bottom was poured in the same manner,

The time from September 28%h to September 30%h
wae spent on fine grading and steel work,

The total amount of work done to date is
$11,698,00,

The Contragtor seems to have the situation
fairly well in hand at the present time and should make good
progress in the future, although I anticipate a greay deal of
troyble when he tries % pour the remaining sections of the
hopper bottoms,

Respectfully sudbmitted,

RWA:BP Robert W, Abbett,
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Fedbruary 1, 1938,

Mr, James R, Pollook,
City Engineer,
Pontiac, Miohigan.

Deaxr Sir:=-

I am ineluding herewith a summary of work
exeouted on the "Additions to Sewage Disposal IPlant” contract
during the month of January 1928,

Preotieclly the entire month of January was
spent on oonorete finishing and oleaning up sonstruotion
glant. The entire surface of the Imhoff Tank interior has

een thoroughly wrubbed with ocarborundum stone so that the parts
of the taunk whioh will oome into contaot with sewage and the
parts which #ill be in view are smooth amd true to line and
grade,

The pump sump in the bottom of the tank has
been seuled and the sidewalk sluobs for the ¢)d Imhoff Tanks
are now in plaage,

The foree aodoult work fop the month of Jenuary
inocludes the ocompletion of the sludge pumping station unit and the
ereoting of the new sludge pumps and motor, 108 tons of
flanged oast iron pipe has been placed in donneotion with the
work. Also the new oypress wédirs have been placed on the old
Imhoff Tanks with the new steel plate soum baffles,

After fina)l inspection and acocepti.nee of the
work by the City Engineer the new tank was put into operation
on the afternmon of Junuary 26th,

The requirements of the sontraoct are now ful~
filled with the following exoeptions,

1, Baokfillimg « 300 ou.yds, © $R.00 $300,00
2. Sodding and shaping
demaged B8lopesB000 sq.ft, € 0,10 500,00
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My, James R, Pollook Page No.2,

3. Repairing Pump Station Roof whioch

was damaged by wind $£5,00

4, leveling off earth waste piles - 200,00
0, Replacing 150 lin.ft, of Hedge ¢ 76,00
$1,000,00

Note: This estimate is approximate and is high,

Regaxrding Item Ko.,7 of the contract bvid
oalling for the sonstruotion of Weirs, Guides, Baffles and
appurtenances, and inocluding 64 lin,ft, of 24" Vv.C,P, sdwmr,

during construction it was found impractical to oonstruct
this sewer and the item may he adjusted as follows:

Price bid for ltem No,7 Lump Sum $ 600,00
64 lin.ft, of 84" V,.C.P, sewey

@ $8,00 per ft, 192,00
Breaking oonorete and replgoing elbow

with Tees on o0ld outlet boxes 30,00
Total ™
Credit for labor 28 hours
C $0,6b 18,20
Ket amount ¢to be paid to contraotor under
Item No.7. $ 398,20

The totel cost of this project when
oompleted will be $43,226,.,25., The total amount of extra
work on the "Additions to Sewuge Disposal Plant® (Imhoff
Tank and Junotion Chamber) Contraot is §$221.48,

The total emount of labor end materials
;ontl gor plasing the new weirs in the old Imhoff Temk is
691 .83,

The total emount of labor and material costs
for oonstructimg.the new sludge pump station and ereoting
the pump and motor is §$113,28, plue the oest of the brick
whioch were furnished and delivered by the (Oity. :

Itemized statements of all estimates will
be found attached hereto.

Respeotfully submitted,

RWA:BP Robert W, Abbett,
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CITY OF PONTIAC, MICHIGAN 17
DEPARTMENT OF PUBLIC WORKS AND SERVICE
— Marem s, 192_g
Final Progress Estimate for the Construction of
— Additions %o Sewage Dispusal rlant,
Contracto:;
Issue

Charge to__Sewage DNispomal Bond Fund. Job No.
e CLASS OF WORK UNIT QUANTITY PRICE, AMOUNT v
1 avation above El, 880,00 ou,yd, || 1727, 1,00 1,727,332
_ El., 880,00 ou.ya.||2986,16 1,68 4927416
3 Clams "a" Congrete (Plain) ou,.yd, <00 29:00- 3r7lo0
44 Olass "A" Conaorete (Reinforced) cu,yd. | 895,79 33,00 107
5 on Pipe & Fittings Ton 8.812 00 & 508500
j - - Ve ‘i B A 44 B0 A f8 h 4." Q0 400@@
74 Weire s Guides, Baffles & Appurti,lump sum 398,20 398120
8 l 20 . oBads Al Jonarets - B, ] - 215'59 J‘.ﬁ_ 5'%%2_‘.._5%
5) Head we 1 500,00 500}00
Oy Weirs for 0l4 Imhoff Tanks
} {as per extra wrder) _b91(83
ot
B (as per axtra work order) _22) 148
24 —Sludge Pumping Station
- $as _per extra work ombdxr) 113428

, Total value of work done m 84

Amount of previous estimates $ w
- 159, retained $
n $ 000
Tatal to be reducted $ 3B

Amount due this estimate

$,1423/48

for work done on___AGd41t%1 S -

I hereby certify that there is due '

Approved,

., Contractor, the sum of

DOLLARS

Eng. in Charge

City Enginoer

BP

City M, anager
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writer and included herein. It 1is regretted that the
file of these reports is not complete, the missing
coples having been lost.

The project was completed and the new construction
was placed in operation on January 26, 1928, having
Tequired seven months for completion.

| Congflusions

The successful operation of an Imhoff tank

depends upon the proper treatment of a number of

vital features of the struoture. Magmy of these feat-
ures are too well kmown to warrant dtscussion here.
Others may be divided into three classes; those depeﬁd-
ant on proper design; those dependant on proper con-
struction methods; and th'osé dependant on proper
meintainence and operation.

In the first class may be included the matter of
disposal of grease and soum from the &edimentation
chambers, which is commonly neglected in the design
of moderate sized sewage disposal plants. That grease
and scum may be provided for very easily is evident
from an inspection of the 8imple arrangement gpeocified
for the Pontiae installation, which functioned gquite
satisfactorily.

Also inoluded in the first olass 1s the matter
of inlet and outlet works., Welrs are not satisfactory
because they permit solids to settle out in the inlet
ohamhels., Where they are used care should be taken
that they are constructed from a good grade of cypress.
and with the crest formed of metal to insure a smoothe



19

uniform flow otherwise surge action in the nappe may
disturd the behayior of the Imhoff tenk, Welrs were
uged at Pontiac to be consistent with the 0ld construct-
ion rather than from choice,

There are many critical features in the con-
struction of an Imhoff tank which may influence its
future operation dut the princlple onefare that the
structure shall be true to linme and grade and that the
interior of the structure shall be hand-finished with
a steel trowel and then rubbed to a smoothe surface
with carborundam stone. The smallesy of irregularities
in the interior surface of an Imhoff tank is potentially
the beginning of a collection of organic matter whiech
is most difficult to remove when it is submerged & con-
siderable distance below the surface of the sewage, In
a short timke these accumulations of organic matter
‘obstruct the openings in the tank. The inclined baffle
walls are particularly chronic offemders in this respect
and they should receive very close inspection before the
tank is put into usé,

It is obvious that the best sewage disposal plant
in existence will fail if it is not operated properly.
With this in mind the writer prepared a list of instruct-
ions for the operation of the Pontiac plant, These in-
structions were found by experiemce to be satisfactory
and it 18 believed that they will apply equally well to
all installations similar to the one at Pontiac, For this
reason they are included in this thesdés as the Appendix,
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APPENDIX,
Instructions to the Superintendent
of Operation, Pontiac Sewage
Disposal Plant,

The Pontlac sewage disposal plant is a very complete one.
The raw sewage entering the plant passes in order through
screens, grit chambers, Imhoff tanks, sprinkling filters,

end secondary tanks,

The bar screens take out the bulky articles such as rags,
paper, stiocks, etec, Screens must be raked at least once a day,
and screenings put into the covered wagons. Keep wagons covs

ered so as not to attract flies, Screenings are to be taken

to dump and bdburied,

The Imhoff tanks, which are the next step in the process,
settle the orgenic solids out of the sewage, The tanks are
two stories in height. The sewage flows through the upper
story, or rloﬁing through chamber, and in:paséipg from one
end of tank to the other settles out solids which go through
trapped slots about 15 feet below water line into the lower
story, or digestion ohambér. Here bacterial action takes
place accompanied by liberation of gas which passes out
through the ges vents. This bacterial actlon changem sludge
from offensive organic nature to an inoffemsive sludge. When
sufficient sludge has been accumulated it must be drawn off
on the sludge beds through the pipe provided for this purpose.

Sludge 1s to be drawn slowly. Open gate slowly, let some sludge

run out, close gate so as to give sludge a chance o rum to
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pipe and then open slowly again,

Very frequently gas is given off so violently that it
cafries sludge into gas vents, This must be broken up
dally and sludge must be pushed down so that it can digest .
and so that the gas vents do not become choked and flow
over, Often a hose stream must be played on the sludge in

the vents so as to breek it up.

In case sludge or Sewage so0lids form on surface of flowing
through chambers, this must be broken up; then it will usually
settle, When it does not settle due $o greese or matches, it
should be skimmed off and taken to dump with the sereenings,
The channels where sewage flows into tanks should be clesaned
daeily and no s0lids allowed to collect on the board weirs

over which sewage flows into tank., The weirs measure flow

into the tanks so that if thwy get dirty some chambers wlll get
more sewage than others., The sidewalls of the flowing through

chambers ure to:be seraped down abt leasti once~a week, and

80l1lids should be pushed through slobs.

The flow in the tanks should be reversed at least once a

week on order to insure an even distributipn of sludge in

the digestion chambers,

The sprinkling filters are controlled by valves so that
anyone of them cen be out off, These are moved by the head
- of water coming from the Imhoff tanks. Here the sewage
trickles over a bed of stone 6 feet in depth and finally
goes into the underdrains.The stone acts $o separate any

organic matter from the sewage which cemnot be settles out
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in the tanks, A bacterial action takes place on the stone
in the slimy deposit one sees there. The sprinkling arms
must be kept adjusted so that all parts of the bed receive
the same amount of sewage. The two adjustments for levelling
are the turnbuckles on the cables and stays at the sprinkler
head, When water pools on the surface of stone bed it is a
sign that it needs a rest so it should be out out of service
for a few days., It is important to poke out the holes in the
sprinkler arms every day and alsc to flush out the arms by
opening the gates at the ends, and letting sewage flush out
during a few revolutions, Keep ball paces well oiled, oil is
cheap. Oocasionally 1t will be necessary to flush and clean

out imderdraina o

The secondary tanks settle out the sewage from the sprinkling
filters. The sludge from these tanks should be pumped back
into Imhoff tanks about once a week or any time that black
sludge sppears on the surface. Very often to start sludge
flowing into suction line 1t will be necessary to agitate by
means of fire stiream and by flushing back through suction line.

Thekeep a watch on operation of plant,the State Board of Health
insists on daily tests being made. These are importent not only
to the Board, but to ourselves., The plant was built for a pur-
pose and if it fails to déliver, we should be the first to

know about it, The health and convenience of many people depends
on our getting good results end the only way we know whether
results are being obtained or not is by means of these tests.
The pdant depends, for its satlisfactory operation, on settle-

ment and bacterial action as we have seen, Settlement is a
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Purely mechanical action and with reasonably good operation
will take place at all times, To achieve the best results the
bacterial action must be encouraged and this can only be done
by paying the closest attention to operation, The best operat-
ion depends on attention to the amallest details and keeping'
at 1t. Ietting things slide with the idea of catching up on
work later means sloppy operation as this might easily disrupt
the operation of the entire plant, the basterial action depend-
ed on being very sensitive. With the idea of getting the best
out of the large investment the City has in this plant the
following operation schedule should be followed:=-

DAILY:

Clean screens.

Break soum in gas vents,

See that all floating sludge is pushed down.

Clean ochannels and weirs in tanks.

Clean out holes in sprinkler arms and flush.

Make tests,

WBEKLY:

Reverse flow in Imhoff tanks.

Scrape side slopes in Imhoff tanks.

Pump secondery tanks. |

OFTEN AS NECESSARY;

Clean grit chambers after rains and when needed.

All moving parts to be oiled.

Draw sludge whenever possible,

Skim 01l and grease off of tanks.

Wet down sludge in gas vents,

Have carts contsining screenings removed.

Fork over stone beds,
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Allow no ice to form in tanks,

Keep weeds and grass from growing on stoﬁe beds.
GENERAL:

Keep plant neat and tidy. Grass should be out,
paths raked and kept free from weeds, Paint and
0il should not be spared. Remember the public is
Judging a lot by the appearance of the plant., Do
not allow them to get a bad impression, above all
do not get behind in your work, If more help or
material 1s needed, say so, We want the plant to

look right, run right, and bde right.
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