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INTRODUCTION.

Sanitary conditionas at last Lansing are
similar to those existing in mony other cities. The
soewage at present is discharged into the Led Cedar
River, and 1s sarisfactorily handled by the river.
However, this state of affairs is not permaucnt.

The Michigan Agrioultural College oxpects to
double its eurollmont in a fow yoars. iast Lansing
is attracting inoreasing numdbers of residents, so that
the time can de foreseen when sewage disposal will be
more serious. 4 disposal plant would make the Red
Cedar a potential source of water supply, not to mention
the esthetic side of the question. Also hydroe-eleotric
developmonta by the college would be easier to obtain,
the present contamination being e strong drawback.

The City of Lansing is considering instulling
a diasposal plant for ite sewage. VThen this happens it
will bde quite likely that strong pressure will be drought
to bear on Hast Lansing to quit polluting the Cedar, and

henoe tho GCrand Rivere.



Pit LIMINALY COASIDIRATIONS.

The present Laat Lansing sewerage system
has not been changed, <There are two sewers east of
Bogue street, one acoross the ocollege campus, Oneé
weat of Boel street, and the outlet from the
collecting manholes at Harrison Avenue, that empty
into the rivere. An interceptor will run from the
Bogue street seweras along the river to the manhole
at Harrison and liichigan, where now the system empties
into the rivers 4 larger manhole will be put in here,
and the interceptor run to the plant from here.

~ ZIhie permits tapping into the interceptor,
or extending it on up the river, and practically ocares
for all territory east of Harrison Avenue, Should sub-
divisions grow up to the weat of Horrison Avenue, &
system of sewers ooming from tho west into the soreean
and grit chambers would be easy to inastall.

Topographic considerations of themselves
chose the site -~ no other land in necessary amount was
available, and the low elevation of the inverts at the
Harrison Avenue sewors made low land a necessity.

This low head was nlaoAraaponeiblo for the
need of pumps. By no system could the sewage be troated

without pumping at some stage.



A sanitary survey of the Red Cedar river was
mades 7he objeot was to gain some 1dea of how dadly
the river was contaminated at presout.

Sample numbers 1 and 2 cane from Farm Lane
bridge; numbers 3 and 4 from the Railroad dridge;
numbers 5 nnd‘e froq the athletic bridse; numders 7 and 8
from the Harrison Avenue bdridge.

The averages of these tests werc as follows:

PLAIN AGAR.
IUCUBATED 24 HOURS AT 25°C.
SAMPLE DILUTIONS.
1 =-10 1 - 100 1 - 1000
lanmd 8 53 6 1
3 and 4 53 6 0
65 and 6 400 5 2
7 aud 8 120 13 1

Figures are total number of colonies on a
petri dish,



LITMUS LACTOSE AGAR.
_ INCUBAT-D 24 HOURS AT 37° C.
SAMPLE DILUTIOS.

1 -10 1 - 100 1 - 1000
1land 2 (3) 28 (1) 15 1
8 ond 4 (1) =20 (1) 10 0
6 and 6 (100) 224  (15) 34 3
7 and 8 (22) 61 (3) 4 1

Figures in parenthesis are B. Coli, count.
Others, total oount.

GELATIN.
JINCUBATED & DAYS AT IC:E BOX TP LRATURE.
SALPLYE DILUTIQNS.
1«10 1l - 100 ,1 = 1000
1l end 8 ' (7) 16 (2) 3
3 and 4 (6) 12 (0) 0
5 and 6 (12) 44 (3) 7
7 and 8 (13) 87 (0) 1l

Figures in parenthesis are liquefiers. Others
total count.



LACTOS:: BROTH FURAIITATION TUB:3,
INCUBAT:ID 24 HOURS AT 87°C.

SAHILE DILUTIOHS.
1-200 1-1100 1-10 1 10-1

1ana 2 0 1/2 ? 12 32

8 and 4 0 0 4 15 40

5 and 6 6 16 sl 45 90

7 snd 8 6 15 13 35 7

Figures are % of gas formed in tube.

In analyszing the results the most common
indicator of sewage pollution, Be Coli will be of most
importance. PIrescott & Winamlow state that if isolated
in & large numdber of cases from 1 c.cs Of water, sorious
pollution is a warranted conclusion. The d4ifferential
count as given by the litmose lactose agar shows from
10 to 1000 Be 0C0l1 per Gece 8lOng the river.

Taking the reaults as a whole, it is
noticeable that 3 and 4 show lower counts than 1 and 2,
in the distance from Isim Lane to the Hailroad dbridge
the river purifies itself a little. Numbers 5§ and 6
were talkon just below all the oampus sewers and they
show very high courts, indloating that the atream is
pretty well saturated with sewuges



The counts for Harrison Avenue show & marked
degree of purifiocation in the space between the last
two bridges.

while these testis are only rough estimates,
yot they show that the river is fairly well polluted,
dbut not dangerously sos A sBtability test showed very
nearly 1005», indicating that the river is having no
troudbls hondling its sewagee.

Available atream flow records were very
gscarce. Complete data for 1903 showed a flow in ou.
£te. per ssoond by months, averaged from daily readings,

as follows:

January - 337, Pedruury - 671, MNorch - 909,
LpYil wee 860, MHAY weeeee 143, June ~- 134,
July we-e 132, August --- 172, Scptomber - 423,
Octobor « 173, lNovember ~ 162, [Leceuber - 103,

The lowest flow, 103 ou. ft. per seoond could
handle approximately 10 ocu. fte. per second of sewnge.
Flow at present 18 not greatly at variance with the
1903 records, 80 we might assume that 10 ocu. ft. per
second would be our highest sewage flor allowable.

This 48 well over present flow, leaving dilution as a
satisfactory means until conditions are ready for

installing a plant.



Having decided on our interceptor, all that
remnined dbefore considering deaign was a rough
topographical survey. <The proposed site lies west of
Harrison Avenus and south of Hiohigan Avenuee It is
fairly level and at average flood water is submerged
from 1 to 3 feot generallye. <The seil is loam and clay

and offors no problems.



DU3IGH O0F PLANT.

Considering present population, future
growth and probable sige at time of construction, it
was felt that to deaign for 10,000 persons would be
mont sconomioal and satisfaotory in the end. The flow
was estimated at 200 gallons per oapita per day. This
is ample for a purely residential district, such as
East Lansing is.

Next came a decision as to what firm of
treatnent. Sprinkling filters were ruled out on acoount
of the impossibility of isolation. Sand filters were
not suitadble -~ the low head obtainnble, leock of suitable
materials, lnfgo area neoded, all counted against them.
Contact beda were decided upon because of clean operation,
Bood results, snall space and simplicity,

Soreen and grit chambers were 0of course
inocluded, and soparate sludge digestion was selooted
for initisl treatmente This 18 simpler than an Imhoff
tank and results being obtained by recent installations
highly recommended thame

Sludgoe beds were provided, and from the ocontact
beds the effluent .ran into the river.

The desipgnors started their interceptor from
the oollecting manhole at Harrieon and Miochigan Avenues,



with invert elevation 887,60, 4s to linking up the
systen of stream, that i3 properly a job for the tust
Lansing City Zngineox., There &are no sower elevations,
no street elevations, to work bdbys. Moreover, to
forecast by guess where to place an intorospting sewer
6 or 10 years hence, with no idea where sll connections
will be, was oonaidered useless.

Using, then, an 18" interceptor laid on an
«004 grade and 1000* to the grit chamber entrance, &
maxinum ocapaoity of flow of 3,650,000 gallons per day
was socured, with a velocity of 3.2' per second flaming
full,.
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SCLREIZNS.

The interceptor discharged into the
soreen and grit ohamdbers, Soreens were provided
in duplicates A swinging gate at the hoad of the
partition allown either channel to be used, or bdboth,
if the flow is heavy, The soreens are to be cleared
by raking. A wooden platform 4 ft. wide and stretohing
aoross the channels and by passes can dbe laid dack of
the soreens for footing when removing debdbris.



GRIT CilAlDIIRSe

A% the head of eaoch of the two partitions
in the grit chanbers are swinging gates, allowing the
flow from either channel to take either of the two
chombers in its course.

Using Bagin's ¥ew Formula, for a channel 3°
wide, grade 002, depth of flow 1/2', V = 3,66°
which givea Q = 5.6 ous ft. per second, which is the
dischorge of the interceptor running full,

Using the same folmula, for a 2 m.ge.ds flow
the velocity would be 3.,24': For a 1 m.g.ds flow the
velocity would be £.33% 3ince 1' per second is the
minimun velocity to prevent depooition of solids, there
is no danger of this even with low flow.

Drainage of the beds is offeoted by & channel
aoross the dottom covered with an iron plate &8s shown,

8 drain pipe from each chamber going to the contrifugal
pump outside, The plate is Tifted when draining a
ochamber and the velve in the pump pit openeds The water
and what grit comes with it is pumped into the by pass,
when the chamber is then cleaned dy hand.

titth a flow of £ cus f8s per second, there is a
24 minute storage volume in the sump and one channel up
to the mouth of the intercoptore. lilth a £ m.g.de flow,
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& 13 minute storuge to the same level. with
interceptor flaming full, & 9 minute storage period
to same level, and a 14 minute period to top of
chanmber.

Two pumps are installed, each of £ m.g.d.
capaoity. 7The disoharge pipe connects with the LHy-
pags at one end aud the sludge digeation tanks at the
other. Included in the pump house is an air compression
for the sludge air lifts.



SL2ARATS SLUDG.. DIGESTION TiIlXS.

The tanks number 12 - 6 separsting aud
6 sludge. Disgonal pairs are oonnected. <he retention
period is 2 hours. The tenks have a liquid oapacity
of 31,000 gallons up to the flow line. #ith a £ hour
retention period, 2' of soum and adbout 11' of sludge,
average oonditions, one tank oould oare for 286,000
gallons of sewuge per daye.

The sludge pipe leading to tho sludge tank ha
a valve outside, operated from the deck. On opening
this, the hydrostatioc pressure forces the sludge thrh
the pipe. An extension projects up thru the wall and
ends in a gate valve., This is to permit rodding out
the sludge pipe should it get clogged. The sludge is
taken out with an air 1ife und flows by gravity down
a conorote ghannel to the sludge beds.

The separating tanks have radial flow thru
e 12 inch pipe tapped from the 18 inoh main from the
pwanpse. Soum wires are placed between adjacent tuiks
ajlowing the scum to be drawn off into the sludge
tankse

‘‘he longitudinal and cross decks give access

to every tunk, end valves are all countrolled from here.

13



SLUDGE B:DSe

S8ludge beds in area to the extent of 2 1/4
83e f£t. per ocapita are provided.

8top bourds control influente The
effluent is collected by the underdrains and flows
into the river. Irack is laid on the bed for
removal of slwudige, this being the quickest and
most satisfactory method, Vitrified tile laid with
open Jjoints furnish the bvest type of underdrainage |
for this work and so are used here.

The top of the sludge beds 1s at elevation
830 This is about ordinary high water or a little
highere PFill from the grit and sludge chumbder
excavations could be used to bring the dbede to this
height. Should it prove neocessary, an addition to
the walls could be made, but it is the desigcner's
belief that unleass proven necessary, higher walls

are not advisabdle.

14
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CONTACT BIiD3e

In atudying oontact beds as various
authorities deslt with thom it was & concensus of
opinion that double contuct beds were less likely to
clog, handled more sewage per area amd often geve better
effluentas, Filling fron underneath was also approved as
reducing the nuisance anl liability of cloggings For
these roasona double contuct beds filled from below
were chosene

A frequent ocompleint of contaot bdeds operating
in the past has bean thet too fine materizl was uaed.
The designers apecify for the primary beds, orushed
stone of good grade, between 1 inch and 2 inches in size,
and for secondary beds, crushed stone between 1/4 inch
and 1 inoh in eise. These sigzes are bellieved to give
as great freedom from clogging ae can be determined with
present knowlodgee

Underdrains are provided by half round 6 inch
tile laid with open joints on a alope of 1.6 to 100.
Chonnels around the lower sides help colleot the water
and serve &8 runways for the pipe exits.

‘he pipes thru the wall are covered on the in-
side end by stop boards operated from the top of the
walle The object of putting exits so olose is,first,
to drain the bed quickly,and seoond, to reduce to a
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minimum the piping eystem in the bed, as tho sowage
standing in pipes and drains does not got well purified.

ith drawing of the stop boards the primary
bed discharges into the conorete chembor between it and
the secondary bede Iere four siphons are arranged to
discharge when the chamber and bed are half full. As
the siphons operate, the level in dath ded and chamber
falls and a oontinuous flow 15 maintained until the bved
i8 emptied.

Each sipohon runs direot to the underdrains of
the secondary bed, which in distribution and collection
of aewage is identiocal with the first, Lihe effluent
from the secondary bed runs into the river thru a
conorete bhannel,.

It will be Been that particular attention has
been panid to underdrainage, £illing and emptying. Viith
the underdrains as here designed, it is dolieved any
agcoumunlation of sludge or slime on the bottom of the
beds will be provented, a bdig step in itself towords
Xeeping the beds opene

Using larger sizes of rock quicker drainage
and £11l1ing times can be obtainedes Should the beds
empty too fuat, the stop boards or the inlet pipes
permit throttling the flow.

Quick f£i1lling, while not a vital point, is

desirable whaen possible.
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The doeing tanks, located between the two
sets of beds, are two in number. 7The effluent from
the sludge digoestion tanks flows into the cirocular
pan and thru the opening in it to one tanke when the
tank reaches a pre-determined height of £ill, an electric
motor starte the pan revolving, dbeing stopped aftexr 180°
revolution.

Thua .the two chambers are filled slternatelye.
Siphons discharge into the primary bed underdrains in
e manner similar to those of the seccondary bed.

A gear and shaft connection with the revolving
pan 8l8o turns the siphon outlet 180° witili each half revolution
of the pan, 80 the bods on either side of tho chamber are
dosed alternately with succeussive £illings of the same
chambere

Sshould i1t be deuired, an eloctrical time e¢lock
systen oould ve inutalled for amptying the priuary and
secondary beds, and the entire plant ocould dbe automatio
in operation.

The deaignsrs recomaeud that 30 minutes after
the bed is full, emptying be comnenced. This might be
lengthoned to 45 minutes in case the sooondary beds are
neoeasarys

The coantact beds a8 hero deasigned form a unit
capable of handling fron € megede t0 3 Megede
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Moreover, additional bdeds of same desipgn ocun be added
with perfect harmonye. The design permits of expansion
to any degree.

The cost of suoh & plant is indefinite for
6 years sheads In general, ubout {35,000 per acre for
contact beds of this type may be allowed.

Piguring {10 per ope yde for concrete work
on sludge beds, screen and grit chambers, and {15 per
oue yde for the sludge digeastion tanis, tho conorote
will cost about 5122,000. 4llowing £8265,000 for piping,
and {13,000 for pumps, compressor and valve fittings,
the total, including sludgo beds, is {440,000, A
$450,000 bond issue should cover the cost of the plant.
The cost computations were based on authoritative
estimates and eugineering - News Record Quotations.

Under flood conditions, two courses are opol.
Use the plant, making screcn and grit oci.ambor walls
above the water, and pumping the efifluent from the
secondary tanks, or running the sewage into the river
and giving tne plant a rest.

The designers advocate the latter. First, the
oxpanse of operating the plant during high water is
oonsiderable. Second, the river will have sevoral times
41t8 norumul volume and ocan vory easily dispose of ell the
sewage emptied in. The 1903 records show a 6 to 8 fold



inoresse at f100d time. Moreover, the river is muddy
at such a time and the sewage would not be much of a
contaminatione 4 short by pases from the collecting
manhold at Haerrluwon Avonue to the river, controlled

by gate valve, 18 oll that 18 needed.

19



COICLUSION.

This system for the disposal of sowuge
represants the comdbined reocomxondations of the foree
wost authorities in sanitary lines, - Xetcalf, :ddy,
Fuller, Zlginesring Hews Record articles and others.
Credit is due the iichigan Departaent of Reulth for
the splendid help given., 1lmjor Xich, Ure. Hloarm,
¥r. Sheprard and an unknown young angineer rendered
very prudtical and wolcome assistances.

The point of chlef concern 1s the contact

beds. In thess, the designers aimed for non-clogging,
good under drainage, & long life, siaple operation es

quiockly carried out a3 possible.
They believe that this plant will operate as

deaigned, but in view of the very unsettled state of
knowledge on sanitary disposal in general, an aotusl
teat is tho only moans of determination.

20



BIBLIOGRATPHY.

Rotating Dosing Device for Sewage

Filter Bed -=---cccmccmccccccceee Zngineering lews
lecord, Liarch, 1924

INew Sedimentation & Coagulating Zasins

at T0led0 =--cmmmcmc e Be Ne e
Liarch 13, 1924.

Inhoff Tank & Sprinkling Filter being

planned for Akron ------c-ccccccwa e e itle
lizarch 13, 19:z4.

ALctivated Sludge Process in Ontario -------- Le Ile Re
February 28, 1¢:z4.

Studles of Outlet Crops on Sewage

Irrigated Areas ----ccccccccccaaaa e Ile Ile
February,l4, 19c4.

Operating Kesults of Bal timore Sewage liorks- Z. . Re
February 7, 1924.

Creamery iaste Purification by lieens of

Activated Sludge ~--=-=-ceccccca-a Ze e X
Jenuary 24, 19:Z4.
Imhoff Taunk Operating Prodedure ------c-cc---- . N. R
Jenuary 10, 1924.
Alum in Activated Sludge #Filtration ---=e--- Le N. X
(Chicago District Methods & Procedure) December 20, 1923.

Alumn Shortens Drying Feriod of Imhoff

Tank Sludge =-==--ccccmcccccccncwna Ee No R
Novemnber 29, 1923.

Inhoff Tank & Trickling Filter at

Worcester, llassachusetts --eee-c-- E. e Ro
November 22, 1922.

Proceedings of the American Society of

Civil Zngineers ——--ceeememoo_.



BIBLIOGRAPHY.

Present Status of Sanitary Lugineering

Suggestions for objects & aims ------ - He P &ddy,
Vole L XNoo 1.

Sewage Distribution Tests with Butterfly

Valve Control ececemecccccccacccccccaaa E. N. R.
October 11, 1923

Utilization of lethane Gas from Imhoff Tanks --- E. . R.
'Sept. &7, 1925,

Mechanicsl Agitation of Scum in Vent Chamber

0f Imhoff Tank eece—mccccccccacaccccaa- e No 6
Auge. 23, 1923.

Design Features of Active Sludge Plant at

bl

Indianapolis —=—eccccccccccccmccccaa e Le ITe e
aAugust 16, 1923.

Air Pressure Losses in Fiping of Active

Sludga Plant ----------------------- Eo No Ro
August 2, 192o.

Importance of Oxygen & Shortage for Active

Sjudge Growth —=cecccccccccaaccacanaa Ee Ne Ko
llay 10, 1923.

Imhoff Tanks & Sprinkling Filter at Plainfield- E. N. K.
ey 3, 1923.

Leconomics of the 4ctive Sludge Process —-—=--- -- E. N. R.
March 22, 1923.

Fixation of Atmos. Nitrogen by Active Sludge ---E. N. R.
Illarch 15, 1923.

Cost of Xemedying Deficient Sewers ---eecceccea-- Ee Ne R
March 5, 1925.

Converting Colwnbia Slough into sewage outlet,

Disposal by Dilution --e-ccccccccacaa E. N. R.
March 1, 1923.



BIBLIOGRATHY.

laking Sewer Joints with the Pipe

Partly under Water ---ecec-eccacaa- - E. Y. R.
February 22, 1923.

Present Status of Sewage Treatment in

England e tl el et kDbl R el b bl e Neo o
February 8, 1923.

Milwaukee Act. Sludge Plant use Vacuum
Exp. on Formation of Floc. for

Sedimentation --ceccccccccccacccaaa E. N. R.
February 1, 19z3.

Present Status Sewage ITreatment in England-- EZ. N. Re
January <26, 19<3.

Imhoff Tanks & Sprinkling Filters for

Champaign and Urbans -e-cecaccca-- E. N. R.
Januaery 18, 1923.

Microbilogy & Theory of Activated Sludge --- E. N. R.
January 18, 19z3.



) |
I

%
¥
28 /{ / /
i v’_
Py
v
7
/
{ 74 w
77
?' P, . %/ D
//// l;l.!
7 (ﬁ
7/
Vs
b7
Vs
/7

Separate Sluage Digeston 70745 ||\
39.0/9/00;
i ’{ i

P

LV

v

<

3

|/l Screens.

|

l

[

EAST LANSING
MicHiGAN AGRICUTURAL CoLLEGE

Sewdse Diseosa PaNT

ToPOGRAPHY & L AYOUT

THES1S For Sprine Term H.-F. HowLgndack
/92.4 LJ HENDK“

Scace - /= 507

),




7,

/

/5 >

loroX !

ALS 7 l

Nore : x ; 5 A
ALL WALLS 6" £ 7 Ao 24"c:c vernasliy S e 8} [t A
Act FLOPRS " M—’*‘ED WiTH L g ((eps 29" cC ORIz ons 7RLLY i

M
2
LA

—_— e —
— '8 e -

( 9//

G
£ — MR | 3 | 4 Lof Purrrp 18°VP | 7> River
— - P ] s ___l/_ 0 0 A S s P A Y L [ 4| poul Tl ook et 1) B @ T o il B \& N | _____.Erz-—————o L — ==
- . JR"CT Ppe 7 ; 71; /7/7 " oo — - - At

70 —0o

PSR el M Y }__3/~ ~ '—'D" e e Aot
\S; . ¢ j0~0"
¥ i)
3%0" l
v 'y
“ \ = ~ = b Eqrc.i,bpi— oy !
30" ‘ 50'- o” . : — 0" — le— 414"
R ' /00"
w ve ¢
r o - /03— o : | L

%

’ PR o
5““ a5y Il”é a

18"V P PIARE ol 0"~

L 7 Il a /187YP 73 Rivee <&
)5 A 2%0" L2 R < [ Ar 1:
¢ 7 f;e: :5—{_ : —-T:'_:— e :.:: “‘—:—E'-‘T—": O N o B0 B siienr s — — j— e ”_Ef/ 522.26 // e :];2/;
v ‘jl{l CERTRIE TG /?"/;;./;}N/ LI LT I BTt G VT ) 77T T T T ¥
4 TN Y 57 T 7 R0 ) TR AV T 4 L B ;
SECTION A-A
SCHlE- 17261
4 Noge
’ t—‘l'—){l"ei—
SECTION B-B 25 /
Deoae {7800 | ’
| ﬂﬁz e 7 - e 3 |
‘r /‘—_‘ 2" 0‘,"'—"/*——-3 O —— /3" o’i——~—>/<—/1;” N | e : \
G é Z Z é 4 n Secrion € \
% % / % ¥ ‘ Scace ~/ "=/’
kel
9 é g é ? &/ 3;22-5 N\SLVOGE GaTE f
\OL é_ £/ 8232 § A // 7. A |
S e T - - \\ 2z
é é \;0 g /.>\ /
% / 't e N HNBE (TatE :
A oo T T i R e e e |
% 7B
/ K
Z 7 ] EAsT Lansing
é % MicHiaan AGricururaL CoLLEGE
\I, 4 £/ Bl6 -0 iy Sewaae DISPOJAL PLANT
D 77777777 2 77T 7 il S GG
DTl ey S 4 THESI5 For SPANG Term H.E HoLiEnBACH
> 207 — 0” 1924 L.J HENORYX

Scates As  SHown

A )

\
o ,..4



» & SRS A K GZi —_/8"VP 75 Rwer
P P N R S SRS S ot ——| x - v ‘ v . : 3 n . [ : : : ;i

& I R et :
AANARLRRRNY \\\\\\\\\\\\\ /\\\\\\\\\\\\\ TR R B ANBTAR L DGR
“87. 74 ,

> S I 8"

2
i <
= - '
-~ o
z G b4 : /| 7.
L - s T ‘
- g
=z s i | 7
y w A S / "
< ) L
AL : /
7 N

=

©

<
L)

Z

2MG.D.

A

I
i
8 "CTP-—

\\ (N
o \f-
i \L \‘
\
R W
A
“t
\
O\

Pump

\ /8 Ga ﬁm\

A
e e

Va
"o\
\

L —

\, 3

' \
| o e | a8 B \ :

Al \

bl \

. \

\

i

8

\

§
\ 3
\ \ )
2 § | }.«-z'-oi.§ o
\ R | .
: f\ { é _\ %X/% ko Zﬁﬁ;b' \“w.é s _jj: ol §
} NE ,T , \\\ - Pumrp . ‘“\\i | sl § | £ ¥
a \ i \| s :
; % e 3" i 7+ 9 i s._ I >
iy SR E—— e & N

ZAANAAAATETARR AR TR RETRERRERREARUVA TR A AR RRARRERRARY

P e 5 s P I

RS

¥m§§\\\\\\\\<l\

\ ' ' ' | ' ' | H b
r——- 0 o” ad b

—_—

b
SECTION B-B

7d°-0"’

o — ] o=

ZMa..

s

e e

B 7t =N A/r
' / Z Pumps (‘5» : Compressor
£/ 2250 \ R % — et
5 s\\ AUARRARARATERRRRRRRRNNNY CANARRMRRY EASTLANSING
! ;:‘;,,,, MicHican Agricucturar CoLLEGE

Sewdge Disprosat Pant

SectioN A-A

el

PuMP House
JHESIS FoR SPRING TerM L.J. HENDRYX
1924 HE HovriensacH

ScaLe-/"=3°




J

e e e et b B, et e el et . s At .

o et =
“ X SepaRarineg  _TANKS e
/& C.I. P;EQ 3 LZrorm 6/'(*/’7_’ P/dffo/—m\ 7 \f
\ % ,/ 5 B ‘E
. ]
« 75 Dosing C harmbe r ] )é \T \u
— A ;
v

ATArrn

=

Graling /Ll tLabir

3' Hand Fasl/

Y

Besnfiorce inmnd s o @ bais

“
& on cecn Fers

Elev. 8515

/2" Gate Valve —

n

3 -0

BS.<='D

£/ 84355

-— /2

/.e"c.I.Ff)vhJ

£) 8%8 5

b .

0 :
,J She L
\Sfopéoqr/J_'—_ L ) e 2<

\
N

Tae BN B T e e P A

SN SRS N

FOEN
AT A S

’
Sca /c. /1"=6 '
g Gale Valve
LB 550 3
e T rS— e e Nkt r.‘.?
i /.)?( A ” b Sat
;'e% ’ Vi :&‘ t“,‘ /6~ 0 .42':
b A= X Gate ‘ff,‘; o
s Velvg/ [& g
g %
e /8'-0 "g
< 8
&g &
;f' :'."‘
I ;"
£ BR8.5 X
R
o TN
~° AR 2
N |
N
S
' , ”
e 2{—{2 B

Secrion B-B

Scale - e

o -4,/

_ 1A R a\ 3 Va 8
1 3
\ O\
3 Trown Pirg . s '
Convcrere Freseo Control P
¢ ! 5 ‘ 7 | \\ ) /
Z B ’ ‘ i :
!., - — -:0-2‘/2' ,> :\ f - ‘\{;\\( = f J‘,ﬂ ; 3 Tron Stairs wn?"/‘l
- et = e e i
"g < 4 A XCT X
e ‘ p AI‘HQ/ 5
Ihf/v f’ OE;""'."I \/ :
LomFepl ‘/0
SrLvoéce Valtes ) | \ \;
N
TANKS - - -
é”Al_‘P L/.fz 3
".’Ve\ = I
LJ 7o S/ua_/yc 5e¢/.s
R ‘ v - g Gl
/8 -0 /8-0 /8 -0
A /03';0"
Use: e Lz b vh T ankS SEPARATE SLUDGE D/6£57/0N 7:2\NK5

LAST “Loartsive

MICHIGAN AGRICULTUAAL COLLE GF
DEWseE Lhncasal AL anTs

DEAARATE Shiie r [ e rsrion AN E

THESIS  Fos

| /95_7
SECT/ON A-A
5Ca/ef /h=6,

TLPRING T ERNY

—56‘045 @? S

A 7 o fers bacss
L.t He rzo//—/«/(
Sfa b“ fy 4

~



El. 826.0

/

ne——

£/ 8290 )

S

sa’ ofe— 75" __o.__;ﬂulF-p d-+— v

1)

B, bz

/0'

¢L§7===al

T W et JD—ALQ

&750

£/ 8430

CONTACT PEbps

Scare-1"= 60"

£/ 5750
£/.5%3.0

2

Z (i, PSSR AT |

Sectrion A-A

IQF

o2
=

O~

V- 774

SO

I W e VP Dnmuﬁe

G P

i 0’.

35 Rows 7P For DRANAEE

AL

F5 Rows &7 V7 For DRAINAFE

6 LA

\‘
\

’%\“—- o'
—

35 Fows 6 YU P For PRA/NAGE

6’ v

to vl

PS5 Rows &P ForPravog e

e e al ‘ . "

6 “v.P

i
x

P foswss 67 VP Fom ORAINAGE

el ‘ -r

IS5 Tows &7 VP For DRAWAGE

|

A

' > /6 _’."—/"'l o P
200

35 Fows & UP. ~or DrawndsE

VA

35 Roews |/ For DRAINAGE

;"\ZP

60—

< 7]
s e e
o

35 Rows 67U Fox DRAINAGE
6 v” '

/9 — e /3'-—7}—-/5’—’4——1:’74-——/5’—’7’_‘:&'-,& (8 ——(8 — (8 —e— 18
7 \r
ek -/
NS

37 Kows VP /sﬂpnm;u&i/
et 1

|
-5

(v "E\H 50 o

12_5' o

DIsTRIBUTIONSE DRAINAGE S YSTEMS

ScAaves - S22 05

£/ B78.0 £L.8950
J=

[ 8370 ] “

Scare- /o0’
e
EL8Y3.0
Dosing | 235 Primary | Bed>
g‘_ﬂ&o E[ & _‘ 5.2 C&ambﬂ' /
Secordory | Bads E(.629.0 J U

= ﬁf’ gt. 821-0

I

Section A-B

SCALE - |z 20’

£/. 843.0 Dosing Chomber &/ z;;.o \}::l

EAST LANSING

Micrican AcricucTurar CoLLece
Stewace DisrosaL PLanr
DOUBLE CoNTACT BED FILTERS

Tuesis For Serine Term H.F HorLensaen
1924 L.J Henpryx
Scares - As Swown

b



AL AN
Sy
NS < | 3 o 2 v % ¢ V7
5(0/6. Vi i Coﬂcl’efi P///d/“ iz j,-f X ,io
i 7
\SﬂCT/ON B-é ~Space 30 apar
u“ !
-~ Scale: V. » § &
3»
- &
4 b ’
N . ™ ko Galvraniz cc/ Zrorr. Chole 7 W
U —-—— "
- - B o Galvaniz ca/ Z rorn Tank, Concrcle Beotform ; r—&—é—]‘
e VI
i r ' i,
::: f ] ¢ /
e Z = V. 3 T~y p ~.'/; [‘\
._.CP RN CP’——C ‘ N N < *ﬁ} { - g
5 & iy
% ::E . i [ ' . - ri[_ ___Coarse !;?,,,( l
3 X T T T o e T B i i
N iy : g 4 ot (LM Y By g i /A 1 L 2//4_’ '(CLC’{;//""QI,'?/“/'"r’;‘/, /’//_’{'/.’/u/,i-_{‘g %M/ﬁ’ é/ﬂ/ﬁ% /":///T’%/A.Z///fl/p/é///%/”%?’%/g’./{//ﬁ///lﬂf:”/
" * R 4 = < e e A gl e B T S M‘c’)z@ry/)J A Y MOLS T2 =78 S ASD R eaas
v s S =, R T S 3 Y B WA ST v ok L LR AT 5 PAITRI e RLTANTT, MR ek B Sk e W T e T L e e R R T TF Bl h B LR T |
4 E&» i i /g'
. — L | e 1
-~ l‘] \ l: “ “ 3 -~ g 7 !
Y ll o0 l: i " :: :: % . s A
' Il . 1
, : - &
:-. : Al "\) C.L Flres  Convecm LT Lo ls i LD
i ' N R
: bt |
B t
" i i R i
oy ol |
N 52 W |
" 4 i
41 SDEC T ¢ aN Cc- C
e = IR I L hy b Al LA M P Y I 2 N 4 e e S
P L Gt o L UE S L/ / L/ 17
e '
% L5
-t d ) Wi ol \\\U‘ K
et i ’ L7~ s s
Sk WM Y e
, o : SRR o ARG 2
- L1 s o —
< SN "
Y ] wER . /2
™ 31 i o g 2 DAaains Sropre 00 4
\ 5 = i I.f ‘
e /‘-
Al B :
= ZE

/

1

m )" 1
A i Lt

/
3

L e Lol 7 ~ - S —

Channel Slopes .005 7o midd/e

[ /8
Clol L s NG DARAI NS
ol / A f"‘f’ 78 ke i -
LPeinlorcing [Teds e Secale: 1 =70
4 Q
Tvrhea/ /‘/7 a/ohj Aof/am 3y
/

¢ 1Tile Laid Opetr Join?

o

2. P/°"o"5/
/

b o0 EAST L BNSING

s MICHIGAN  AGRICULTURAL COLLEGE
SEwage Drisposar PrLanT

SLubce PBeps

THESS FOR SPRING TERM
/‘727

/fﬁf—/f..?//cn bac/;
L. Headr gy

\\ - Crissihed. Aoek s

T LPeimerd  Filfer  Bads

@5 /i

5co/e5 as ,5/§o,1/,7










