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Fore word

In view of the fact that all of the states are paesing
laws compellinz all sewage to be tre%ted_before dumping‘ .
into natural water courses and forbidding the use of
private vaults and cesspools in municipalities; the writers
deemed it wise to investisute a suitable small town in
vAew of desizning a sanitary sewer system and disposal
plant.

The writers have chosen the tow7n of Ovia, Michigzan,
for this purpose due to the fact that is is a general
problew with no existing svsteuw. It is also desirablz
as it is the home of one of the writers and interest in

taie welfare of his tovnspeople was uprermost in his mind.
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Location and Present Coadition

The town of Ovia up until the present time has no
systenm to care for tne sewage. [he town is loc-ted along
the Ma~-le River wnaicn for a few weeks in the String mignt
care for the sewage bv dilution. T[Tne rest of the year,
however,tne flow is so slir-nt that any quantity of sewage
dumped by a rmunicipality would polute it.

The land lies in small ridges with intervening valleys
making a siuwple svstem hardi to obtain. The southarn
portion of tae town is very flat aad low aad can be draiased
directly to the river. Tne nortn vart of town drains into
a valley and tne water is orouvht down a natural ditch
to the river zarouxn the west portion o. tae to-n. lhese
two natural divisioas orouzht tosxeth2r in the soutnwest
part of town.

Ovid being of small populaticn has never deemecd it
necessary to ins:all a sewer system. 1t i3 inevitable
that in the near futurec thney wiil be forced to do so. It
will be @much more necessary if the population should
increase and :ne prodew whnicir is now relatively easy will
become much rore difficult. There are at present a few
0old sewars extending tnrough the business section to cure
for storm water. Tne sew:ige problem is ciured for by private

outside vaults and cesspools. These are far from being



the best of their kind and some improvement must te made
in these if the problem is not solv-=d otherwise.

The storm sewers emptv into the river at ﬁhe foot of
the main street and ccnsequently all its erfluent, of wiaich
sorne is sewage, must flow past a large portion of the town.
The sewer line fror the scnocl empties into a small
natural open ditch and thus causes a yreat deal of odor
before it rcaches the river.

As the town is located in a very fine aairy district
it has its snare of creumerics. Tne largest of the two
is the 0Ovid Creamerv Company. Thnis in itself presents a
big proclem for Ovid as this Creamery is a substation for
the Coannor Ice Cream Company and consequently has a great
deal of waste. 1t uses 338,0CC zallons of water and as
near a8 can be figured pours tne same quantity into the
river durinz the morning hours. At the present time tiis
creamery has an eizht inch line from its plant to the
river emptving just outside tae ton.

The other creamery called the Clinton Creamery is a
great deal swmaller using 4,0C0 wzallons and dumping 3,800
sallons during the day. They dump thnis into an open ditch.
This stream is slov flowing and the area around the ditch
is contaminated with slimy precipitates and a verv foul

odor is emitted.



The only solution of this problerm is to allov these
plants to use the municirnal svstem or install suitable
drains to a point well dovnstream from tne to n. Tne

latter wiil ve wvne logical solution as will be saown later.

the Board of Healtn of the State of Michigan.

-4-



Preliminary Survey

The writers having chosen this to'm tnought it advisable
to consider any existing lines with the tanourht in view of
including them in the provosed system. Tnesz were carefully
investizated but were found to be so inefficient and so
undesirably located that any thousnt of incorporating tnem
in a new systew was drowoped.

The first field work to be done was %0 make a topographic
map of the town. This was rnaue during the winter vacation
1924, '25. It w4s thougnt sufficient, after locking over
the rround, to taxke clevations at street intersectinns and
at intermediate points on the east and west streets as this
is the lon2 way of the blocks. In some cases it wis nacessary
to take them oftener due to sharp breiks in graae. After
this work was done ana the elevations fiocured, the man was
plottzsd which will be seen as Plate 1 in the bacx of this
book. A system of semi-p->rmaient bench maris w.s left the
whole len:th of tlain Stre=t, takinz the elevation of the mean
river water as 100. The water elevation on the west side
of town on Front Street was takeh and found to be about
five feet lower than at Main Street. This slove insures
sufficient velocity to carry off treated sewage. The high
wat~r mark was taken and at the location of the dicsposal

tak the elevation was found to be 104.



Prelisxinary Desizn

The next vroblem to te faced was th2 desirn of the
sewer sgstem. because of the lowness o! the southeast
porti .n of town, it vrovea very aifficult to wet a satis-
factory gravity system. #e, howevsar, overcarme this but
found that we had five places a%t which we must secure per-
mission to cross tne railroad. We were assisted by the
fact that tae city is using the river bank as its dumping
ground. Eventually tne cround outline oa the included irap
will be raised to angpuvroximate elevation of 110.

We tnen interviewed the proper railroad officials as
to crossings under their rignt of way. They would under
no consideration allow five crossins. The raximum number
of crossinss tney would allow was two and the=e on one
condition. Tais was that thev be allowzed to lay the pire
with their o'n -ang or to be allowed to seid an engineer
to superintend the work.

This obstacle caused an aliwost entire abandorment of
tne ori-sinal system. We then started in on an entirely new
desiegn. ™he prirary idea or thouznt that hai to be held
in the mind of the writers wis to cut tane cost . a minimum
and yet to have as effecient a svstem as possinle. Tnis

is due to the fact that Uvid is made up of retired farmers



who are more or less well to do. They do not wish to

spend an exhorbitant amount of money but still wish to have
everythinzg nece:sary to comfcrt and well-beinz. Tnerefore
we were forced to keep as near as possible to taeir

conservative ideas of finance.



Final VDesign

These oostacles surmounted and the newv desirn under
way we found that a gravity system would be enti ely
inadequate. This necessitated a pumping plant to raise the
sewage at the disposal plant. Tnis gave us approximately
nine more feet of fall. Ths meant that we had slope enouvh
at almost all points to obtain cleansing velocities. Theze
velocities as given to us by Col. Ricn, head of the “ichiwzan

State Board of Health, are as follows:

6" Slore not less thin .4% Vel. not less than .6%/sec.

8!! L] n " n .25/0 " ] L] ] .4| n
lon ] n L [ ] .2 L] L} ] L} .29l n
12l " n L] " _2 " L] L] " .23' "

15" n nn n n .15 L} n n " -15' n
18" n L] L] ] .15 L] L] ] L} .15¢ n

20" ] n n ] .15 n L] ] L '08' L]

As was stated, at almost all pdnts sufficient fall was
to be had to give these slopes and velociti=s. At the points
where there was not, we put flush tanks i2to our design.
These ta: ks which wiil be shown later are of the a.tomatic
tyce flusning four times each aav. These require very little
care and as the municipal water suprly is unmetered it will

prove a verv cheap and efficient means of cleansins the sewers.
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In designing the size of tae pipes we took an averace
block and counted the veople living in it. Tnen after com-
puting the area we found th2 averaze population p=r acre.
This figure we took as firty for th= residential section.
For the business section we took a higher figure of ninety.
As the water is not metered we had little to go on as to
the water consumption. We arrived at the figure of eighty-
five gallons p=T capita per day after situdy of conditions
of oth:r small towns and what little data we were able to
collect at the water pumpinz station. We decided that the
greater portion of this water would eventual:.v find its
way to the scwer and with the increased quantity due to
cistern water the same arount could be used as the sewage
per capita per day. Frowm the study of charts it was found
that the wmaximum hourly flow was approximately three hundrea
percent of utne average hourly flow. This larys quantity is
the quantitv for wnicn the sewers must oe desimned. After
the amount flcwin- in each lice was found the size and
velocity were determinei froi charts drawa u- frecr Kusters
formula.

The lots in Ovid are on the avera:e sixty feet wide.
This made it easy to stop the lines back a considerable
distance rrom the intersccti:n and save considerable expense.
It was at first thought advisable to run all tne lines at

each intersection to one manhole but after provine the above



statement it was decided not to. This systerm has cne
édvantage, nowever, that during tne cleaning of the system
there is only one manhole to locate ratner than three or four.
This is often a great neln especially on gravelled or oiled
streets. Values will be given to prove tne econouy of the
stopping the manholes back from the intersection. Take for

example a corner wnere there are two lines ending and one

N

8,

going straizht across.

‘

:
[\l

Cost per ft. for digrins, laving and backfilling &1.00

Cost per ft. of tile, average, .20
Total $§1.<0
Cost of one manhole $35.00

If tile are s*%onpred fifty feet frcm property line we have:
50 + 50 + 50 (for stre-t) = 150' saved.
15C x $1.%0 = ¢245.00 Saving on tile.
2 x$35.00 = $75.00 Lkxtra cost of mannoles.
%£245.00 -$7C.00 = $175.00 Total saving oa one

intersecticn.

These figures are, of course, oanly apwroximate but .o

to snow that tne plan adoptea was by rar tne most econumical.
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Our finzl design naa only two railroaa crossinzs ana
after further negotiati ns with tne railroad coupany they
agreed to put these in for cost plus fifty percent. The
section under tne track is to be maie of acast iron pipe
as clay tiie would crack under tne viobration of tne trzins.

1t w:is possicle at most poin® to keepn the sewer down
t0 a minimum depsin of seven feet so that 1% wight be used
a8 a cellar drain. At tne greater number of such places
as it was not possiole there are no hous.s and so iy will
be possiole vo set the houses at such an elevation as
to s8till oe aole 1o drain tneir cellars to tne sever. Tnis
eliminates tne exira expense of a storm drain at a great

enougzh devwtn to carc for these drains.
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Disposal Plant

The disposal plant as has bean previousliv menti.ned
was placed in the soutnwest porticn cf town on the river
bank. ihe purmping plant is to oe on the east sidae of the
river while the Ilmhoff tank, dosing chamber, filtcr beds,
ana arying bea are to be on the west side.

fhe sewage will entar the well pit at an elevation of
101. lhere will be a small tank here to cire for tne
maximwn rlow. 1t will flow fromx tais tans throuzh a screen
maae of iron rods placed at an anzsle of 45 aegrees across
the opening to the suin. 1t will be pumped up oy means of
a centrifural punp capavle or caring for 850,.0C <allons
per da’. This puwp will b2 suppl=ariented by a pump of trice
the capacitv to be uscea in case of emergency. The sewage
will be raised tJ an elevation of 110. 1t will oce carried
across tne river in an 13" cast iron pressure line. Fron
this it wiil go to zne Imhoff tanx. Lt is here that all
of the solids are deposited. The tank w%ill te described in
detail later in this write-up. ‘The erffluent will leave the
tank at an approximate elevatv.on of 109.5. 1t will go to
the aosing chamber. Tnis is a tank which collects the
effluent and discharges it at regular intervals onvo tne
filter beds. This is aone by altsrnating siphons. As

we have conly tvo beds there will te only two siphons necessary.
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These are so sct tnat they will tri» avproximately every

six hours. Tnis 2ives each bea a uose every twelve hours.
Each dose is larze enouzn so tnat it will take approximately
8ix nours for it to drain tnrougn tae bed. Tanis zives the
bed six nours to rect or aerate.

The beaxs are underlaid with tile wnic carry the effluent
to the river. This effluent is not in a nearlv stable
conditicn. That is, all soliis nave beesn removed and all
of tne nitrogen oxiadized into nitrites and nitrates. There
i8 no ouor emittea ana tnere will bpe no danzer to plant and
animal life in tne water. 1t will Hot, nowever, oe entirely
free fruuw bacteria but near enousn sO that it will ce
free from tne.. within a vary few miles. There will be no
other treatment necessary to comply witn tne new st#te law

of wicnigan.

()
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Pumving rlant

The s=vape is taken into the well »it through a
screen made up of 2" X ¢" strap iron with 13" ovening
tetween tnewm. Tals takes cut all debris that might faull
into the sewer,also anytning in tne nature of clotns wnic
might be flushed uown tne sewer. Tnis material if allowea
to pass into tne puwp wight break it or at least cloz it
and cause a great deal of exvense and delay. Also thoy
would not be aigested if tney reached the lmhoff tank. Trnis
screen sho Jda ve clesaned at regular iatervals.

The sewacre pit is ten feet aesr and twenty feet square.
Tais gives a storage capiacity of 25,000 gullons to care
for tne rusn flow.

The bostom of the well pit is seven feet above zhe
bottor of the sewage pit. T.ais means tnat a flap valve
willhave to oe installed in the tov of tne suction 1line in
ordaer that the pumv will prime automatical y. The nump is
to be operatea v an electric motor. inere is an autoratic
shut-o:(f and starting box so that sns p.ae wilil stop
automatically if the sewa-<e pit becowes dry or the vump
bre~ks or will start automaticaliy if the s=waze rises above

a cert.iin point wanen 1% i8 not overating.

-14-



There 1is to o0& an auxilarv pumit to care for floou flox
and to care for %ie flow in cuse Lne r=s=gular purp Creaks.
Tne motor on this vump is tc b2 automatically startea if the
gsewage reaches a danerous level,

T™he caraci:y of tne rezular pumw is tc oe 250,020 callions.
aally and of tiae auxiliary pump twice thuat amount.

A Jetaileli drawing of tne well chamc2r will be found on

the n2xt sneet.



Desighn of Well Cham ber
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Def'a/./ of Scree n II"‘)
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Inhorf Tank

This tank is for tne most part merely a selementation
chamber. <he scwage will remain in the tankx for an average
of four hours. A% tne tire of day whon tne maximum flow
occurs there will a larger percent of liquid so that a
four hour retention pericd will not be necessary. There are
baffels at both ends of the tank tc break up any currents
wnich might form at the entrance or outlets. This insures
an even undistrubed flow causing tne solids to drop out
very rapidly. These solids are collected in the lower
portion or the tank in the sludg: cnamber. Tne sludge is
allowed to remain here for a period of eignt to ten menths
to ripen. At the end of this tiwme the solids are in a form
of sluduze of waich about eignty-five percent is water. The
porticn of tne sludie in tnc power portion of tae tanxk is
drawn off and svread on tne drving bei. After a short time
this will have drained out and be in a spadeable condition.
Only a small portion of thsse stlids are drawn off eazh time
except in tne fall when it is drawvn down as far as ' ossible
and s8till not have raw material coimie out. This is because
taere can be none drawn off during the wianter. The hvdro-
static pressure is as a usuall thing enougn to force the

sludge out a3 the outlet is below the water level. LI, however,
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the pressure is not gr=as enough it can usually be stiarted
by loosening tane sluagze v means of a strean of water forced
d1o&n the vens in the outlet pipe.

There is a consiijerable amount or gas formed in the
digestion of the solids and somztimes tais a0es not escape
readily due to a taics scum whicn forws on top of the sludge.
This scum must be bros-a un or the tank will overflow. Tnis
is aone by forcing roas or streams of water down through fhe
gas vants on =acn side ofltne flow chambers.

I'his tank is tventy-five by fiftv-on= fest inside
measurements. There is a wall extending through the center
of the tank the short way to divide the two sludge pits.
ne flow chambers extend tane whcle lengtn or the tank. Thevy
are nine feet and one-half wide ana firfteen feet decp. The
last six fees: is on a slope of one and one-nalf tc one forming
a V bottom. The detail view of tnis tank will be found in

the bacsi as Plate 2.
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Jrying Bed

Tn2 dry ng bei as has beoa mantionad proeviously is to

texze care of th2 sludge raroved from the Imheff ¢2rr. T .is

o

-4
U

sahuar2. It is3 cons ructed +ith a

£

wr
Y

b2 lg tnrity=-five fex
flocr of puddeled ciny. On %0 o7 t .is is £laid th» dra'n
tilz2. The:e are eix in. vitrified clay drain til=2 1aii vith
2 wiie joint to permit s..c auick drawing off of th: linuid

in th=2 sludire. On tor of th=zs2 ara2 spread graded cinders

+witn fine on tor. The tile should be covered to a dept.: of
about six inche:. Tae silze arz raie thé sa:.2 28 tne floor
ani ext2nit four fzet aveve the cinde.s. The effluent frou
thls bed 1s carried directly to the river. The dry slud.e

is 18 oiorless a3 a7z ves and forws very vood fertlizer.
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Dosing Chamber

Tnis tank is fiftv feect square and szven fecet deep.
l4ts usc,as has been stated,is to collett the sewaze =2nd
dose it onto the filter beas at regular intervals. The
average interval for each bed being twelve nours. [nis
dosing is done by means of twin alternating siphons. [hnese
wWOor« together so that one dumps every six hours approximately.
There is a slight loss in head of three aad one-half feet
through tne tank. Tne effluent entering at an elevation
of 109 and leaving at 105.5.

‘he sides aud bottow OI this tank are of r=inforced
concrete. There shoula be a roof over the tans but tanis can
be of woou construction.

A detailed view of this chamber will be found on Plate 2.
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Filtcr Beds

These beds are to be ¥wo in numb=r eacn containing
one-half an acre. ‘he sides and bottom are to be formed
of pudaelea clay. i{he bottom to be twelve inches thick
®witn tae sides thirtv-six inches thicn ani tweniy-four
inches nirh.

On the bottom there is to be laid six inch vitrified
clay tile with ovpen joints as in the drying bed. OUver this
there is to b2 six inches of coarse gravel or enoush to
just cover all of ths tile. Abcve this is %0 be three inches
of graded gravel between # and % jnch. Un the top is to be
three incnes of fine sand oI «3mm diameter.

The sewage is to be distributed by means of trouzhs.
These troughs are built so thas they discharge at s2veral
points over the surface. Tnis insures an even aistribution
of ths liguid.

fhe surface of tne filter must not be alloveil Lo bz2come
cloeszed or the filter will lose its efficiency. During the
winter montns tne surrace shoula be furrowed in order that
the sewage can thaw througn wcryreadily.

The action ~f the rilter will not bes vary great for about
8ix or eight weeks after it is first put into overation or

after a washing of the sand, which should b= doae aananually.
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This is because tne bacteria must have a chance to collect
on the sand particles ana it i8 these organisms that 4o the
greater part of the breaxking down of the free ammonia

or nitrogen.

There is to be a by-pass around the aosing chamber and
the filter beds so tnat if any thing should nappen to either
one tne effluent from tne lmhoff tanx can be sent directly
to the river. Also tn=2re will be a gate valve in the pressure
line across tne river leading to the Imhoff tank so tnat
during repairs and during hizh watser the sewage can be
aumped directly into the river. However, it snould not be
run directly to tne river unless absolutely necessary as it
is apt to b= dangerouas. 1t may be tnat it can ove sen- to
the river without filtering auring high water without

serious danger.
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Cost Estimate

fhe data for tne cost estimate was collected from several
different sources. mae prices orf tile wer:z obtainea from
Briggs Company and Youny srothers ana Daley, both dealers
in Lansing. For prices on excavation, concrete work, treaching,
laying and back filling we went to several of tae prominent
contractors of Lansing ana kast Lansing,also to the City
Enginezring Department of Lansing. We w=re given comparative
costs on Imhoff tanks by tha State Board of Public Healtnh.

We divided tne town into districts to facilitate the
computinz of the cost. lhese districts are shown on Plate 1.
For each of these districts we found the amount of each size
tile needed also the number of tees, of which we left two
every sixty feet for house connections, the number of manholes,
and fl.ush tanks. The cost of eazh of these were then found
and the total of each district found.

This metnod of computing will make 1% vossible to
tell how much it will cost to construct any portion in case
the people did not feel able to pay the whole cost at once.

After tne aistrict totals were found we totaled these
and added the genasral expenses which do not fall on any
Particular district. These include the cost of the pumping
Plant, the Ilmhoff tanx, the dosings chamber, filter beds, and
enginecring expenses.

The complete estimate of cost will be found imrnediatelvw

following.
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Distriet I Cos?

i
I;:‘m Ltem Quanity Unit Price| Omount
/ Trenching /0850 6operft| GSI0.00
2 Gachk Filling /08850 ./0 /085.00
3 Man holes 57 I35each I295.00
4 Fluosh tanks (o) <0 (o)
S Vitri fred Pipe
6" pipe 7030 | 175 perft| 1(230.00
8" pipe E T R N e /50.00
/0" pipe /600 ' | .#ogs . . 655.00
/12" prpe /1Zoo’ | .S265- - 630.20
[ 7ees
6— 4 Tees 250 /.08 each 270.00
&~ 9" 7ees /8 /.58 £28.40
/12 -4q"Tees /0 3. 24 32. 40
7 | Laying Fipe
" pimpe 7500’ _28perft| 2100.00
8" ppe N To) .30 /65.00
/0" pipe /600 .30 480.00
P /2" pipe /2oo 92 384./0
E | Stoppers
4" Stoppers /8 4 /0 /8.<9o
9| Cleaning vp sum som 25 00
L/L Marntarning 7roffie Sum Svm J.oo
7o7al /15357.50




Dwstlree Tl Coad

Z/:Zm Ltem Quanity | Unit Pricel Gimeoon#
/ Trenchirng I35 Hoe og 4437 00
2 Bach £17ling 7395 /0 737 50
g Man holes Py ”3\5? oo P45 o0
4 | Flosk Tonks 2 Y40 8o.oo0
S | Vitrified Bpe
6" Pipe 48 70° |.1755 ESC.25
8" Ppe SyE V2 ra /S57.00
/0" Pipe //00’ | -#ovs 449 90
/16" FPipe 00 /.008 “#f03.20
é JTee s
6-% Tees /&0 /.08 /94 4o
6-¢  Tees 2 /.08 L. l6
8- Tees /9 /.58 J0.02
/0-4" Tees 35 288 88.20
/S-” Tees /3 4. .32 S6./6
7| Layrng P pre
6" FPpe S320' | .28 /489.60
8" Fpe J75’ 3o /72.50
J0" Ppe /700’ .30 J330.00
B /S " Pipe F o0’ AT /40.00
& SHeppers
X" Stoppers /|44 /0 /4. 40
g C/ean Up Sum som /5. 00
) Traffic Sum Svm S 00
Jola/ 10596.29




pPistrict I Cost

Item

g I tem Quanity | Unit Pricel Ameoun?
/ JTrenching F/S50' .bo /8F0.00
2 Back Filling JFs50° .10 F/5. 00
3 Man holes // IS FES5. 00
<t Flush Tanks (o) 40 0.00
5| Vitrified FPipe
6" Pipe 2roo’ | 1755 36750
/0" Fipe oo’ 095 /64 00
12 " Fipe Soo ' S265 26 5.00
A Tees
6-4" Tees 75 /.08 &1 00
/o™~ 4" T7ees /3 L2 JFe. 76
/2-4¢ Tees /18 3. 24 58.32
7 Laying Frpe
¢" pPre Z22so’ .28 630.00
70" Pipe foo" .Jo JRo.o0
/IR Pipe Joo’ 32 xX-X-I-
8 Stoppers
o Y AT O por AN 64 .70 6.40
g Cl/ear Up A 15.00
/0 7T +aq ffre Sum J.00
JoZa/ 4529.98




Districtr I¥ Cos?t

Ttem I tem Quonity |Unit Pricel Amount
/ Ttenching S8 70" 60 35Z2.20
2 Baec ik Frliling Sg870’ ./0 58.70
3 Man hole s 27 35, ggqs.00
4 Flosh Tanks / go0. 40.00
5| ViFrfred Pipe

6" Pipe 3¢ 30 STSS 635.25
8" Ppe oo R 73 /63 80
(2" Pope /o030 IR6S 54/. 78
15" Prpe 7 70 /.008 776./6
6 Tees
C-4" Tees /30 /08 40. 40
8-4 Tees 2o /.68 3/.60
/2~ 4" Tees 35 I 2% /113. 40
/5~ 4" Tees 25 4.32 /108.00
/5 -6 Tees / 4.32 4.32
6-6" Tees / /08 /.08
7 | Laying Pipe
6" Pipe 3 400 28 95&.00
8" Ppe Goo 3o /8o. 00
128% Fips //00 32 35K .00
16° FPipe 770 35 R69 50
8 | Sroppers
4" Stoppers 6s5 ./0 6.50
6" Stoppers 2 4S5 .30




T Clean Up Som soum 20.00
0| Trddtie &0 Boiet 5.00
Total I596. 99
Oistrict ¥ Cost
/ Trenching S440 6o 326.40
2 Bac k Frlling I F40 .10 94.40
R Man holes Zo J5. 700.00
<7 Vi#rifred Fipe
6" Fipe px-X [ TS 43750
/0" Pipe 700 273 /9/.70
/2" Pipe Soo | .g2e5 | <4/ Zo
LS Pipe 840 | /008 E46.72
/18" Pipe oo | /30 780.00
J | Tees
G-+ Tees 0 /.08 g7 2o
1556 Tees 2 4,32 B ¢4
15~ Tees Jo 4. 32 /129.60
JR-4 Tees 28 3.R24 70. 72
Jo-4 Tees .7 i R AT 6300
G | Laying Frpe
¢" Pipe R700’ 28 756.00
/0" Pipe 780" Jo RRS 00
IR" Pipe 850 7 272 oo
/15" Pipe F00° 35 3/8.00
18" Pipe 600’ . IF5 R10.00
4 Stoppers




;1/;:?“ T7e 1y Quanity T; Unit Fsce| Armevnt
4" Stoppers 70 /0 7.00
6" Stoppers A IS o
| 8 1 Cl/lean vp Sum Som RS.00
I J Traffic Som S0 J. 00
[ | JTota / I 953. 78
Oss \trict HL |Cos?
/ Trencb/hg Aero b0 /5 6.0
2 Back £/ L6ro s Ab./o
4 Marn boles // X5, 3 85 00
4 Flosh Tonks J “o. /Z20.00
I | Vitrifred FPpe
6" Ppe /IRBS TSN R P 8T
&" Ppe R 75 R73 75 0 8
/15" FPipe Joo /. 008 Jo4. oo
/8 T o SSo /30 7/.50©°
A Jees ﬂ
-4 T7Tees K5 /.08 48. 60
BLq Jees /0 /.58 /580
1 IS5 gt TaeS /6 4. .32 67 /8
/8-4" Tees /8 6.00 /08. 00
7 |Laying Fipe
6" FPipe 1878, K8 - X -Y)
K" Pipe b .30 82 5o
/5" Pipe Soo IS /75.00
/18" Pipe JJo B / 92.50




S | Steppers
— g " STtoppelrs e~ Wi e 2 30
g | C/ean vp Sorm Surm fo0.00
/o | Treffie SUm Sum J.o00
To7al/ 266697
Drs Fri\et EI-
/ Trernchrng J750 .60 225.00
P Back Frl/ J 750 ./0 J 7,20
9 /an holes /2 LN 4 Z2o.00
N Flosh Tanks %, § “Lo. /20. 00
I Vi#ri fred Fipe
6" Fipe Jooo| /755 | K650
& Pipe Ss50| .R73 150.15
é Jees
6-4"Tees //0 /.08 //8.80
8-4" 7ees /18 /.58 2 8.94
L & o_)//h_g Fipe
6" Pipe 3200 | .F8 8F6.00
8 PFPipe Sso | 30 /65.00
8 SHoppers
4" SHtoppers 78 /10 7.80
7| Cleon vpe ) Som /0.00
/0 Treffre sum sSum £.oo
ToTal ot 1Y




District XML Cos7

Tteml | TSN Quonity | Lot ranls Amecat
/ Trenching LTS .o Sb7 S0
2 Back fill g4 75 /0 74. 75
3 Man holes 3 4 38 /1/790.00
P Vitri /[/'ed Fipe

"' Fipe S6ro | .1735 280./8
8" Ppe 930 | .R273 R53.8 9
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fo" Pipe Joo /.68 So04.00
S Tees
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/8"~ 4" Tees Jo 6.00 /80.00
6 | Laying Ppe
6" Frpe Gooo .28 /680.00
S Pipe /000 3o 3o00.00
18 P pe 2175 IS 76/. 25
2o Fipe 3Jeo . 3S /0600
7| Steppers
A" Stoppers /S % ./ 0 /5. 40
8 C/ean vp Som sum RO.00
g Trag fFic Som Sum L.o0
7Jotal 7676.97




Jofa/ Cos’ of -5"y.5fcm.
g Item Quanity | Unit | Amount
| / Irenching 48 540 .60 RTI24.00
- Back Fil/ FBS540 ./0 4854. 00
3 Man holes /79 Js 6265.00
£ Flosh 7Taenks qg “*0 Jéo.00
S| Vitrifred Ppe
¢"' Fipe Joo2s A 755 JE54 38
& Pipe J480 RT3 Q54 04
/0" Pipe 38o00 G095 | 1556./0
| /IR" Pipe 3530 | .SRes | 185855
| /5" Pipe R25/0 /.008 2530. 08
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7 VAZE
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/52" Tees & 4 4. 32 36R2.88
/S5-6"Tees 2 #.32 & 64
/1B-4" JTees 48 G.o00 288 00
7 S foppers
4" sleppers 7 44 /0 74 40
6" sTeppers o S 6o
=, Clearn Usp T Som 2 S0 00




g | Laying Pipe
6" Pipe 31745 A8 8888. 6o
8" Pipe Jsso .30 /0665.00
/o" Pipe J8so Jo /155.00
/2" Pipe Je 50 22 //68.00
/15" Pipe RS 70 % 8799 %50
/18" Pipe 3325 35 //63. 75
go" Puipe Joo 35 /05,00
/0 | Marntainng Traffic Som Sorm J2Z. oo
(1| Imboff Tank Som Som 6850.00
/R Failread fee sSom Som /47 oo
/3 Pomps (reciprocatin},
/178gal pernp / 2eo Z2oo.oo
250 gal pormp / X /60.00
14 Cos# Zren Pipe
/8" FPipe /66 2.T76 ¥56.50
/1S" Fipe 66 2.70 /70. S0
/5 Well Champber SO som ROSIRES
A Fr/ter beds Sem Somm 7000.00
/7 Electric Motors
SH.P Engine / 68 68.00
6 H P En,Zn'-.-e / 78 78. oo
/& Dosrirng Chamber| Jom Tom #8o0.00
/9 JTom 7s 700e0.0 5
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Grand 7ot
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Conclusion

This plant will wiih proper care dispose of all the
sewage that the town of Ovia will proauce ror many years
to come. 1l%s capacity is approximately 3500 people. Tais
is almost 75k increase over the present pcpulation. Ine
units installed are, howvever, as small as will op=rate
effectively ani efficiensly.

As has been statzd tne two creameries should bz refused
perizission to dump tneir wastes into tnis system. This is
because dairy waszses are verv aifficult to digest. They
also are art to precisipate on tne walls of the tile causiug
tnem to stop up fraquently. There are cases on record where
dairy drains had to be cleaned at least every two weeks.
fhis wo.ild cause a great deal of extra =xpense. Also, the
Ovid Crzamery Comvany dumps as much waste as tnhe rest of
fne town which would mean that the towvn would have to build
a plant of twice the caracity of tne vronosed one. Uf course
one might argue taat if the comrany paid thz extra exp=z=nse
incurrea it would be fair. Lt must, however, be approached
from the sanitary view voint. If these aairy wastes got
into the tanxk and were not divested it wo.ld cause a weaxening
of the :ction on the rest of the sludze. The sludge then
dravn off wouid be very offensive and not fit to be cared for

properly. ‘ihe sludue content of tne duairy waste is much
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higher than that of sewa -2 and tnis would still furtner
inc}ease the cost of the plant as trne sludze tank is one
of the most expensive items.

In this desiun no effort was made to vlan the smaller
details of reinforcing and othur parts of tne various tanks
but have rather sov nt the time on the things actually
concerning tae caring ror the sewacse.

The main sources of information on wnica we based our
design were Sewerage and Sewapge Disposal by Metculf and Eddy,
and Sewawe Disvosal by Fuller. We also received much helpful
information fromw Col Rich, wsr. Heppler, and lir. Faust, all
of the Michigan State Board of Public Health, also Professor
Allen of the Michigzan State College.

The problem of Sewage Disposal is at best an unpleasant
one to plice before the p:ooi-le of a municipality as it is
one of our natural tendencies to look only to our own
couw.fort. However, we must take proper precautions to safe-
guard our neighbor who may live downstream from us. To
do this properly all mastes must be properly treated before
allowing them to enter any natural body of water or
wateré¢ourse. 1t is cormonly understocd that this is cne of

the bigvest fields open at tne pre:ent time.
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A Digram Showing Elevations at

all points in the Disposal Plant
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