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To sain the gre icet benzfits from a ¢ lleze theais,
it is necessary that the inveceti mtors undertake a subject
that is not beyond their ranse of vislon; c-ne that will
interest, as wcll as instruct.

To thils end, we hcev. chosen to Invcstigate a section
of the Sewer Cystem instulled in the City of L-nsing, with
srecial regard to the sanitary system, <iming to su zest
remcdizs for the present unsatisfactory conditions.

We have becn gulded by text-books on this subject, and
have been profited by the advice and help of men who have
cained experience and prestige in the engineering world.

_ We were greatly alded 1n our work by iletcalf & Fddy's
"American Sewera_e Practice", V:1lumecs 1 and 2, and, by
Folwell's Sewerage, obtzining valuable idsas and forrmulas.

We wish t¢ thank Yr. Fich, State Sznitary Fnginzer,
.’r. John Gunnell, Assistant City TFnginser of L-nsing, ani,
A-slstant Professor “ehring, for the courtcous treatment

and assistance ziven us.



The city of Lansing, the capitel of liichigan, is situa-
ted im the mid-central »art of the state, arnd, is almost strict -
ly a manufacturing city. The Grand River flows north through
the city, dividing also esually in two parts. The general
drainage slope is fruom the western limits in a general fall to
the river.

Owing to the lack of time, we were unable to :.ake our in-
vestigzation cover the entire City of Lansing, so we confined
our efforts to everything west of the Grand River, which dis-
trict covers practically all the business and about half of
the residential district.

The general plan of operation for our work, was as fol-
lows:=-

l.-Determination of people tributary to each manhole.

2.-Determination of quantity of sewage flowing from

each manhole,

3.=Determination of theoritical velocities betweem each

manhole.

4,=Determination of the actual velocities between each

manhole.

5.=-Determination of the depth of flow.

Item #1.-
In determining the people tributary to each manhole, we

obtained prints of the sewer districts 2, 3, 4 and 5. Our
boundaries included all of districts 2 and 3, with part of dis-
iricts 4 and 5. We counted the houses on both sides of the
streets throughout our district, and, made a very thorough sur-
vey of the town, allowing five people for each, this being the

average number of peonle in a house.
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During this cperation, we inspected several manholes,
|lampholes, and, the outlets. The manholes we 1inspected were
in good shape, and, the cutlets we could see were in very
good shape. Several of the cutlete were submerged, partly
on a:count of high w ter, :nd, pertly on account of the wuy
they were laid. Practically all the manholee on the streets
which were not paved were covered with mud, thus shutting
of  the ventilation.

Item #23.-

In the determination of the quantity of sewsrage flow-
ing into each nanhole, we were generally zoverned by advice
and englneerin; practice. Severzl booke =nd advices we con-
sulted uesed different amounts of water per capita, and, we
decided to use 125 ga lons per capita per day, as the aver-
age amount of water :sed. Thils secms to be 2 general aver-
age, and, a fair amount in such an estimation.

Item #3.-

The velocities were all taken frcm diagrams based on

Kutter's formula:-

166 + / .002
s . (@ve + gilf-ﬂJgLJU),ﬁ?r
o
] + (4/, 66 4 o.ic;z_a/b}_ﬁ

Where-
V-the mean velocity of the water,
R-Hwydraulic mean radius, )
S-Slope of water surfzce rer unit of length,
N-Coefficient of rouchness of the wstted perimeter.






The diagram we used for round pipes flowing full was
taken from lMetcalf & Eddy, Vol. 1, American Sewersge Prac-
tice, page 94. This author recommended .013 as a coeffic-'
lent N. TFor ezgg-shaped brick sewers, runnin; full, we used
N-.015. This diagrzm ie fvund in the same volume. The val-
ues of N which we used, are those recommended by the lead-
ing Senitary Engineers in the country. Pages S$7-28, lletcalf

Eddy, Vol.l, American Sewercge Practice. The velocities
were corxrected af ter we had taken the depth of flow.
Items #4 & #5.-

The totzl quantity of sewage fluwing in the pipe for
24 hours was comyuted, also the czracity, and, tkhen the
derth of flow was tzken from tables Nos. 13-14, Pazes 53~
54, Folwell's Sewage. Fclwell asscrts that if the dz=pth of
flow is less than 2", ‘eposits occur. From these tcbles,

the velocities were zlso corrected.



Ma 'vreo 'Quan ' Grade ' Size of ! 'Cepth of ' Cor-
Hole ‘'ple 'tity ' betw=en' Pice ' Total 'flow, in ' rected
num ! 'of ' man- ' ' Quantity'inches. ' veloc -
bers ' 'sewage' holeg ! ! 5! ' ity.
1-2 80 7500  .es 10" 7500 .5 1.25
2-3 .33 20n 7570 .3 .91
493 80 7500 1.50 g" I.P. 7500 4 1.33
3-5 .33 24x38 B 15000 .1 1.2
&= 100 12500 .05  8n" VP 12500 - -

5-7 30 3750 .33 2ix35 B 31250  1l.44 .95
8-7 110 13750 .30 6" VP 13750 - 1.3
7-9 10 1350 .33 24x36 48350 1.8 1.06
10-9 30 3750 .50 90 3750 .6 .06
9-11 .33 2ix38 50000 1.9 1.06
12-11 10 1350 .52 8" 1250 .8 .86
11-13 80 7500 .79 24x33 58750 1.4 1.50
12-14 .31 268x39 58750 1.3 1.09
1.-15 30 3750 .34 258x39 6-500 1.6 2.09
30-19 40 5000 1.33 8o 5000 .8 1.3
19-18 40 5000 .67  gn 12000 1.2 1.13
18-16 45 5825 .32 33x51 15325 1.8 .87
17-16 40 5000 .35  on 20625 1.2 .85
16-15 20 8500 .22 33x54 2625 1.9 .87
21-15 40 5000 .50 10" 5000 1.5 1.21
15-32 65 8135 .23 40x80 97750 2.0 1.01



Total
Tuantity

Cor- !
rected
velocity
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115
105

45
140
115

110
70
130
75
85

105
65
35
110

4+0x60
gn
12"
48x73
gn
12"
48x73
gn

8"
gn

gn

gn

8"
en

13"
13"
"

5000
10€000
5635
14375
37500
147750
17500
237875
175335
3500
4375
180000
10625
5655
13750
22500
28750
38125
48750
6875
30000
28135
76875
13375

2.0

l.2

1.2
1.2
1.6

.8
1.3
2.2

9

1.85
1.06
1.87
.72
.87
1.1
75
.83
l.14
<79
1.37
1.14
1.58
1.73
.90
1.65
1.57
1.20
1.26
«33
1.08
1.C0
.95
.80






Depth Correc-

tad
veloclity.
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115
10

&

40
20
50
55

50
60

35

30

20

100

85

65
85

1250
6875
5300
2500
6350
c875

62350
7500
58235
4375

3500

~ 500

12500

10635

8375
10635

.50
« 50
« 50
« 50
« 50
1.10
l.6
.50
« 50
« 0
« 50

15"
gn
g
gn

15"
15"
20"
34"
o4
48x72
8"
10"

.8x72

10"
13"
gn

1cn
15"

1on
43x63

139315
139315
335 565
7500
13125
353065

3500
2500

2500
5000
10625

372060
10875

3435
.6
1.3
.8
1.2
1.6
2.0

2.4
3.6
1.8
1.0
1.0
3.6

1.0
1.3

l.4

.97
1.11

.97
1.55
.24

3.1
.79



MJH. ~ Peo- Quan- Jrade Size Totzl Correc- Depth.

ple. tity Quant ity ted ve-
locity

2972 55 €875 .50 42xE3 378560 2.1 3.3
74-73 60 7500 1.0 8" 7500 1.15 .8
7573 60 7500 1.0 8" 7500 1.15 .8
~ 373 35 375 2.0 8" 19375 1.82 1.2
76-72 50 6350 .70 an 6250 .94 .8
73-77 75 9375 .80 42x83 391185 2.70  3.15
78=77 100 12500 .80 8" 12500 1.05 .8
77-79 85 10625 .50 43x33 427310 2.10  3.15
80-79 25 3125 .80 8n 3135 1.05 .8
83-81 55 8575  1.00 8n 6875 1.15 .8
82-81 25 3135  2.b 8" 3125 1.63 .8
81-79 60 7500  1.33 10" 17500 1.76 1.0
79-84 80 10000 .50 12x63 447935 2.10  3.15
87-86 35 4375  1.33 8" 4375 1.25 .8
85-85 60 7500 1.8 10" 11875 1.8 1.0
95-94 80 7500 .41 15M 7500 1.18 1.5
93-94 80 10000 .97 8" LC000 1.15 .8
94-88 35 4575 .33 18" 21875 1.70 1.8
89-38 50 7500 .93 8" 7500 1.12 .8
91-90 45 56-5 .45 8" £ 625 .78 .8
93-90 20 2500 .50 8" 2500 .79 .8
9 0-88 45 £6-5  1.17 10" 13850 1.42 1.0
88-85 45 5635 .33 20" 48850 1.30 3.0
85-84 35 4375 .35 22x33 65100 710 1.
£4-96 30 2750 .50 4°x63 518785 2.20  3.15
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96-98
116-114
115-114
114-113
113-112
112-111
111-110
117-110
119-118
118-110
110-1728
109-108
108-105
107-106
106-105
105-103
104-103
103-99
103-100
101-100
100-99
99-98
$8-120
121-120

10200

€75
8750
3750

1GC0Q

4375
7500

1.80

.80

.80

«50
l.1

men
15"
gn
gn
gn
8"

30"
gn
gn
24"
gn
24"

3750
587410
635
81235
18750
18750
18750
12375
8750
37350

31875
10CCO
41875
635
1250
45635
635
55000
7500
3750
20008
75000
€03:10
7500

Correc-
ted ve-

Cepth.

locitye--—------

.8
3.15
.8
.8
.8
.3
1.0
1.5
.8
.8
.8
1.8
.8
2.0
.3
.3
2.4
.8
3.4
.8
.8
1.0
2.0
4.5



Correc-
ted ve-
locity.

Cepth
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L.H. Peo- Quan- Grade
ple tity.
122-120 60 7500 1.90
120-123 50 6250 .25
125-123 55 6875 1.32
124-133 35 275 .70
123-138 60 7500 .25
127-126 50 8250 .80
126-128 85 10835 .25
133-131 15 1875 .33
131-139 20 2500 1.50
130-129 10 1250 1.0
129-128 45 5825 1.5
138-133 65 8135 1.92
128-133 65 8125 1.0
137-135 60 7500 3.5
136-135 80 7500 5.3
135-133 30 3750 1.1
133-139 50 6250 1.:4
140-141 45 5625 .23
142-111 45 5625 .50
141-143 80 7500 .50
143111 35 4375 1.5
144=145 40 5700 .20
145 SN .23
125 15625  1.65

363-2623

42x64

gn
won"
+0x860
6"

g n
X

g

26x79
8"

7500
12750
703385
5625

2.65

1.3
3.66
1.0
3.66
o7
l.4
1.15
1.85
4445
1.4
2.8
1.7
1.4
377

2.0
2.0
1.3

.8



MeHe - Peo- Quan- Grade Size Tctal Correc- Depth.

F-€ tity. “uantity ted ve-
locity.
253-261 35 4375 1.37 8" 20000 1.8 1.0
261-260 80 10000 .4 8" 30000 1.17 1.5
204-330 75 9375  1.31 8" 9375 1.720 .8
261-280 55 8875 .6 8" 8875 RE .8
260-2359 80 100 .25 8" 53350  l.24 2.0
56=259 115  1:375 .30 8" 1375 .01 .8
260-259 65 8125  1.12 8" 8125 .54 .8
359-358 55 875 .3: 8" 83625  1.18 3.6
266-287 35 4375 .5 6" 4375 .72 .6
267-265 60 7500  1.35 8" 11875  1.30 .8
265- 2363 20 2520 .75 8" 14300 .97 .8
370-369 35 4375 .20 8" 4375 .72 .8
364=269 50 6250 .35 6" 6250 .47 .8
369-271 75 9375 .80 &n 31300 1.3 1.2
274-373 35 4375 .75 gn 4375 .97 .9
275-273 50 6250 .50 &" 6250 1.17 .8
273-.72 65 8125 .80 & 18730  1.30 .8
276-272 50 €250 .5 8" 6250 .79 .8
372-271 25 3125 .8 &n 36125 1.2 1.2
371-258 80 10000 .8 8" 38125 1.3 1.2
258-257 60 7500 .48 12" 123750 1.63 2.4
257-279 35 1375 .21 0" 128135  1.48 3.0
272-277 60 750% .75 8" 7700 .97 .8
2378-377 20 2500 .8 an 2500 .88 .8
277-279 - — .7 8" 12000 .24 .8
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283-282
283-281
281-280
280-290
253-251
251-24

250-249
2.9-248
2:8-215

255-253
253-314
333-228
2 87-228

100
165
150

Goantity Grade Size

7500
8135
7500

375
3125
4275

.7 g
.83 6"
.8 6"
.85 B

1.35 6"
.5 gn
.5 6"
.21 30"
.87 en
.75 8"
.6 8"
.8 8"
.8 an
EER-L

1.6 &"
.7 8"
.20 10"

1.5 6"
.48 13"
.5 8"
.5 8"
.46 13"

2.7 @

1.0 &"

Q11—

Total
uantity

-2
(9]]
(@)
(@]

2135
4375

Jorrec-
ted ve-
locity.

Depth.

A S T
(] [ ] [ ]
VW VW U v v O

= e
[ ]



Moo Peo- Quantity Grade Size Tctal Correc- Terth.

ple. Quantity ted ve-
locitv.

288-73:1 25 175 .87 8" 10625 1.05 .8
334-335 40 5000 N1 15625 .86 .8
335-289 20 2500 .5 gn 18125 .86 .8
281-289 35 4375 .5 8" 4375 .79 .8
289-290 55 3875 .6 8n 29375 €6
336-290 25 4375 6 6" 4375 .73 .6
390-303 45 5635 .5 2ix36 206350 3.8 9.6
304-303 40 5000 .6 8n 5000 .86 .8
305-3C3 40 5000 1.0 &" 5000 1.15 .8
303-302 350 17750 .5 24x36 36000 2.7  12.0
233-331 15 1875 .53 8" 1875 .68 .6
331-330 35 4375 .75 6N 5250 .79 .6
329-370 35 4335 .6 8" 1375 .73 .6
330-326 40 5000 2.0 8" 11625 1.62 .0
328-326 30 3750 .8 8" 7750 1.05 .8
337-36 70 8750 .53 8" 8750 6 .6
236-322 40 500 .6 gn 32125 1.18 1.
325-323 35 4375 1.15 an 4375 1.22 .8
356-353 30 3750 1.C 6" 3750 .90 .6
33-333 55 8875 1.0 6" 15000 .SO .8
323-310 50 3250 .6 &n 47175 ledd 1.3
"11-31C 35 3135 2.02 6" 3135 1.30 .8
310-3"8 55 6875 4 8" 57175 1.2 1.8
309-308 20 2530 .5 13w 25 0 1.13 1.2
31.-313 25 3137 1.0 6" 7175 .50 .6
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213-3C8
305-3C6
307-306
321-719
320-319
319-317
318-317

217=51¢

Peo-
rle

A~
a4

100
100
155

'_J
fab)
(97}

Quin-
tity

5835

€875

.
[a¥adal

nEC
2507
8125
g1z25

aJroae

1.5
)
.8
«5

1.4
«O
.87
)
.8

2.03
3

2

oA
o e

Size

gn
8"
6"

13"
18"
gn
gn
8"

-13-

8750
731785

<

4775

47500
131300
412175

12500

1.8



23%=235
335-221
231=-230
330-332
£29-338
198-1S7
167-139

256-255
225=2:20

334=320

Pec-
rle

—
O
O

—
W
(o7}

.96
<45
«5
)
<5
1.0
)
o7
1.05

Lo

G rade Si-e

g
1an
18n
g
g
gn
15"
8“

(0]
=3

[6)}
3

18"
18"
gn
gn
g
gn
18"
gn
18"
gn
gn
gn
23x73
gn

Total

Quant ity

—— —— - & G G S e —— T —— P o - —— — " - - e

1875C
43125
274425
~5CT
720G
11875
257550
€75
8125
11250
21875
377175
280700

~T oo
o) N

153855

31635

SECN
IOV

12500
32550
S08175
1675C

-l ll-

1.2
.9
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i lle

000700

223-"21
~o1-87
220-191
219-218
218-315
516-21%
217-215
215-213
£14-213
213-210
211-810
£123-310
210-3023
209-278
208-206
207-206
306-304
£7-205
205-204
20303
203'-203

-
o

v}

~
v

[ad]
O
( R

[Ap)
O
L)
|
av}
(@]
O

[4b}
O
(o]

!
[
)
~2

50
130
70
75

w
[9)]

[0}
o

15900
8750
775

~2

7
2

S

W

3135
565
11250
3750

(9]
(@)
O
(@]

(@2}

(@]
[®)

™
o
-3
o O

.\’
t
(]
O

[0))
L)
Ui
O

Grade

c e e e e e e e e ——

¢S
o5
1.5

o4
.6
1.5
1.0
.8
« 45
1.0
¢S
6

Size

an
o

8"
9"

Ikl tialied
ZoX S

ag ||

6"

Total
Sacntity

50 .o
18750 .86
37000 1.58
456925 1.1
€720 .C8
18125 lewr
=275 «65
7500 <33
34775 1.19
5375 «79
50 l1.12
3750 1.04
11250 .83
05070 1.20
1875 .72
775 1.10
3125 1.26
12525 . E8
11350 .72
12CCC 1.C6
22000 1.1C
5300 .72
21875 .93
10775 1.74
11CG:Z=5 3.10

~orrec-—-
ted ve-
locity.

e — —— —

2.0



Mg E. Pecple Quan- JGrade Size Total lorrcc-  Lopth.

tity Quentity el ve-
locity.

197-196 20 2500 8.0 8" 13135 32.80 1.6
195-186 50 6250 i 8" 6750 .52 .6
166-104 20 2500 3.0 g0 121275 2.82 1.9
190-188 50 €250 1.5  &" 8257 1.15 .6
183-1S: 50 8350 4.0 8" 12500 1.80 .8
194-192 ==  ==-—— 2.0  ©n 171375 2.85 1.9
1€2-1€3 60 7500 AL 7500 RE .8
192-191 50 €750 2.0 o 147535 3.00 2.0
151-183 175 21875 .30 232x°3  €28735 2.6 2.8
189-187 60 7500 .6 B" 7500 .75 .8
168-187  3C 3750 .5 6" 3750 .55 .6
187-884 30 3750 1.4 8" 15000 1.26 .8
185-184 50 6350 AR Y. 8350 .58 .6
184-183 35 4375 1,18 6" 25675 2.75 .9
183-181 35 4375 2.0  53x33 30000 2.16 1.1
162-181 50 6250 .8 an 8550 1.00 .8
181-167 ==  =e—e .2 24x3% 262975 1.89 5.0
£6-178 55 8275 .5 8" 6875 .79 .8
18C-17¢ 30 2 500 1.5  &" 2500 1.15 .6
179-176 82 10000 1.5 8" 10375 1.30 .7
178-173 45 5335 .75 8" 25070 1.13 .7
176-175 45 5635 U 5325 .58 .8
175-173 65 8135 1.5  &n 17750 1.2: .7
173-171 25 3125 .3 gn 41875 102 2.0

177=175 55 6875 o7 g" SE75 .S4 .8



175-174
174-171
172-171
171-186
170-162
169-166
168-167
167-161
165-164

164-1 63
183'-183

163-162

163'-162

162-161
161-157
159-158
160-158
158-157
157-156
156=155
155-148
15:-153
153-152
15°-148
151-150

Peo- Quén-
rle tity
55 6875
25 47275
30 3750
z0 2570
1G.. 1850
25 4275
2 5 3135
10 1250
50 6250
80 7500
30 3720
20 3500
30 3750

40 50C0
15 1875
20 2500
30 3750
70 g750
55 6875
50 6250
70 8730
65 8125

Grade

l.1

6.4

.8

I

6
.6
.CG35
.3
1.8
o7
2.0
2.0
2.0
«35
1.3
1.8
1.0
1l.23

Size

2:1x36
6"

gn
an
gn
12"
34x36
g"

gn

gn
34x36
2. x38
3ix26
gn

gn

g"

6'1

-17-

62350
13750
3750
30000
375C
28750
765475
2500
3750
15070
780475
780475
780175
c875
13125
21875
8125

Correc-
tel ve-
locity.

3.01
l.32

.76
3.2C

o
LS)

5.35
3.08
1.04
1.86
l.18
1.00

8.7
.6
o6
.8

7.5

75

7.9
.6

1.1

1.0
.6



M.H. Peo- Quan- Grade Size Total Correc- Depth.

ple tity Quantity ted ve-

locity.
150-149 110 13750  1.22 6" 21875 1.57 1.3
149'-149 50 6350 1.2 6" 820 1.04 .6
149-148 55 6875 1.2 68" 34900 1.09 1.3
148-146 ==  ———- .25 24x36 815375  3.07 8.0
145-145 —=  ——m .35  24x36 815375  2.07 8.0
145-0 S .33 26x3% 833375  23.07 8.6

-18-



M.H. Peo- Quan- Grade Size Total Correc- Depth.

ple tity Quantity ted ve-
locity.

245-345' —— - 4.5 gn  ___TITTTTTTTTTTLIILT
345-341 —=  ——— 1.0 10" e e e
344-3:3 35 4375 1.0 10" 4375 1.37 1.0
343-3:3 35 4375 3.3 10" 8750 3.38 1.0
343-338 ——  ——e- .55 13" 8750 1.15 1.2
331=340 == === 6.0 8" _— — -—
340-339 10 1250  &.0 1M 1250 3.35 1.0
335-338 15 1875 6.0 10" 11875 3.35 1.0
338=337  —-  —eee .7 123" 11875 1.3% 1.2
337 to outlet ——-=  ———— 12" 11875
367-365 == = ———- .2 8" — _— ——
286=305 —mm  —-== 2.5 8" _— _— _—
365-363 15 1875 .69 10" 1875 1.29 .10
360=203 ==  ———— .45 8" _— _— —
363-261 ==  ———e .53 13" 1875 1.12 1.2
365-361 40 5000 1.5 8" 5000 1.37 .8
3.1=380 ==  =——e .20 13" 6875 .69 2.2
360-359 =  —-— .20 13" 6875 .69 1.
356-358 —= = ———= 2.2 18" 8875 3.14 1.8
358-357 @ —= = ———- .20 30" 6875 1.15 3.0
333=357 ==  ———= 1,33 8" — _— —
357=355 ==  ——e- .8 3om 6875 2.7 3.0
356-355 ==  —mem .37 15" —— e ——



M.He Peo- Quan- Crade Size Total Correc- Depthe.

rle. tity Quantity ig? velocl
355-354 25 3135 .67 30" 10000  2.74 3.0
35¢-353 30 2500 .67 30" 12500  2.34 3.0
353-353 —-  ———m .4l 3gn 12500  2.186 3.6
353=351 ==  —mem .47 36" 12500  2.34 3.6
351-359 10 1250 Va7 o 12750  3.34 3.8
350-349 400 5000 .50 30m 50000  2.16 3.0
749-348 5 625 1.10 36" 84375  3.60 2.6
348-347 30 3750  1.10 36" 62135  3.60 3.6
3.7-346 50 6350  1.20 36" 74375 3.7 3.6
48 to outlet 74375

C:tlet No. 5, District No. 3.

373-372 10 1350  2.27 gn 1250 1.73 .&
372-371 20 2500 .8 gn 3750 1. 7 .5
371-370 55 6875 .8 10" 10625  1.33 1.0
370-369 10 1350 3.8 10m 11875  2.50 2.0
369-368 50 62350 .9 30" 18135  2.89 3.0
368 to outlet 20" 18125



rle

381-380 70
380-378 50
379-378 100
378-375 50
377376 250
376-375 50
375-374 100
274 to outlet

388=-386 30
387-386 50
386-385 40

184-382 685
383-383 55
382 to oublet

391-390 40
390-780 -
389 outlet

400-297 45

38-397 50
357-393 70

Grade
tity
8750 «3
8350 3

3125 1.0
31250 « 863
6250 1.0

Qutlet 7
3750 .5
6350 3¢5
5000 .64

375300 72

81235 2.4
6875 3.1
3.5

Cutlet No. 8.

500C 1.08

T —— 3 6

56 25 S
6350 3.4
250 34
8750 23

Size Totel

en
en
an
gn
gn
agn
gn

gn
an
gn
gn

Quant ity

3750
6250
15600
52500
606735
6875
67500

5000
5000
5570

5635
6250
12500
26875

Correc-
ted vel-
ocity

«65
l.44
94
1.57
1.03
1.78

1.59
1.05

Derth

.8
1.0



MJ.H. Peo Quan= Grade Size Total Correc~ Tepth.

rle tity Q.antity ted ve-
locity.
256-305 45 5055 1.38  en 5625 1.37 .8
395-333 35 4375 .5 16" 10000 .87 1.0
394-393 75 9375 .5 g" 9375 .72 .8
393-392 5 675 .5 15" 48875 1.39 1.5
352 to cutlet 30" 48875
Outlet No. 10.

1-471 115 11375 .50 8" 14375 .79 .8
471-433 50 8380 .50 8" 20625 .58 1.0
470-469 30 3750 .70 8" 3750 .54 .8
489-4"8 25 3135 .70 8" 6875 .94 .8
466-467 30 3750 .70 10" 10825 1.15 1.0
467-46G €0  100CO .80 10" 0835 1.23 1.0
460-466 CO 7500 .50 8" 7500 .55 .6
466-481 60 7500 .20 15" B5&3:0 1.12 1.0
485-48: 70 8750 2.0 10" 8750 1.94 1.0
464-483 75 0375 .20 13" 16135 .97 1.3
463-461 145 1812 5  .:0 15" 33370 1.19 1.5
465-381 55 6875 .90 &" 6875 1.08 .8
481-:58 135 12875 .40 20" 118350  1.78 2.0
460-457 55 6875 .70 8" 6875 .79 .6
459-457 55 5875 .50 8" 8875 91 .6
458-:57 55 6875 1.5 g" 8875 1.37 .8

457-456 40 5000 1.:3 on 235355 1.89 1.0



leH. Peo- Quan- Grade Size Total Ccrrec- Tepth.
rle +tity Auant ity ted ve-
locity.
56'-156 55  ¢875 1.3 8" 875 1.0 .8
45G-4¢45 25 3125  1.75 18" 151875 2.81 1.8
455-451 115 1:775 .45 10" 14375 a7 1.0
453-452 30 3500 .45 8" 3500 .78 .8
45.-452 85 10835 .45 8" 106235 .76 .8
153-451 45 5835 .47 8" 18150 .79 .8
451-450 60 7500 .60 10" 40235 1.16 1.1
450-448 80 7507 1.85 10" 48125 1.58 1.1
.49-4:8 70 8750 2.6 8" 8750 1.80 .8
148=-4:7 65 €135  1.35 10" 35020 1.68 1.1
47=:5 85 8135  1.85 13" 73125 1.88 1.3
.46-455 80 7500 1.0 8" 7500 1.15 .8
445-341 120 1500C .40 34" 247500 1.65 2.4
144-443 40  50C 1.0 8" 5001 1.15 .8
443-443 35 4275 1.2 8" 1375 1.35 .8
442-4:1 20 23500 1.9 10" 11875 1.88 1.0
441-431 25 3125 1.9 20" 322500 3.06 2.0
435-434 85 10625 1.65 8" 10825 1.44 .8
431-133 80 10000 3.5 8" 30635 2.16 .8
433431 == ———e .7C 8" 20635 .C4 .8
432-431 75 9375 .52 10" 9375 .87 1.0
131-42% 40 5000 2.4 20" 557500 3.2 2.0
440'=440 —=  =—m—m 1.3 8" _— —_— -
440-438 20 2500  3.31 8" 500 3.05 .8
138-472 75 9175 1,04 8" 9375 1.15






M. H. Peo- Quan- irede Size Totel Correc- Tepth.

rle tity Quentity ted ve-
locity.
438-236 80 10000  1.04 8"  zie75  1.15 .8
137-436 15 1875 2.5 & 1875 1.80 .8
435-429 60 7500  1.95 10" 31250 1.66 1.0
430-429 €5 8125 1.0 8" 8125 1.15 .€
429-432 55 5875 i1 2°x38 33750 1.10 1.1
428-438 75 9375 1.5  &n 9375 1,37 .8
427-426 55 2875 2.0 8" 6875 .62 .3
426-424 70 8750 .53 10" 25000 .96 1.0
425-434 70 8750 1.0 8" 8750 1.15 .8
424-433 55 6875 3.5 10" 408635 2.52 1.0
423-422 - ——— 3.3 10" 40635 2.21 1.0
422-417 20 2500 .41  28x42 386875 1.12 3.3
421-412 0 5000 3.0 8" 5000 1.08 .8
420-71¢ 70 8750 1.8 8" 8750 1.15 .8
419-418 25 3125 1.8 10" 14875 1.80 1.0
418-417 30 2500 1.8 10" 19375 1.80 1.0
417-413 10 1350 .11 38x:3 407500 1.13 3.3
116-415 &5 8125 2.0 8" 8135 1.02 .8
415-413 30 3750  2.63 8" 11875 1.80 .8
414-413 60 7500 .70 10" 7500 1.15 1.0
113-403 70 8750 .41  30x45B 435525 2.39 3.0
404-403  —- —_— .50 8" —_ ——— —
403-402 50 6250 .70 8" 6250 1.01 .8
412-211 25 3125 4.5  gn 31235 2.42 .8
411-408 75 9375 .61 8" 13500 .87 .8

U]






N.H. People Quan- Grade Size Total Correc- Depth.

tity Quantity tei ve-
locity
409-408 15 1875 3.0 8" 1875 1.98 .8
510-408 &0 7500  1.21 8" 7500 1.28 .8
408-405 40 5000 .07 8" 26875 2. 34 .8
407-405 30 3750 2.8  gn 3750 1.91 .8
406-405 35 375 .60 8" 4375 .85 .8
105-402 50 6350  1.44 10" 41250 1.58 1.0
403-400 30 3750 .41  30x45 488875 3.4 3.1
401-400 40 5000 2.0 10" 5000 1.94 1.0
200 outlet-- — .41 30" 491875  1.94 3.3
Outlet No. 11.
400-474 20 2500 .30 18" 2500 1.15 1.8
474md?73 - _— .33 18" 2500 1.15 1.8
473-473 - —- .33 18" 2500 1.15 1.8
472 outlet Iron TPipe Z5C0 1.15 1.8

!
[av]
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-Conclusions drawn from cur data sheets.-
Population of district -- 19,623S.
Total guantity of scswage--2,453,5°5 gal. per 24 hrs.
Thet the ripes are ad-quate from & s nitary stend-
point.
System 1s m-de up of vitrifisd clay pips, ran:ing
from &" to 30°".
Trunk sewers are brick, with the invert lined ~ith

limestone. They range in size from 2'x3' to 4'x8'.



Conclusions and faults of the system.

The sewer system, as it strnds in it's present condit-
ion, is pr-cllically & replica of the system in any city,
where the work is done plece-meczl. In a way, this is un-
avoidable, for, to build for the n==ds of fifty years hence
n.y be argued unnecessary, because ¢f the change in the meth-
ods of doinz work, the materials used, the expansion of the
city in ways different than that suprosed when the system
was designed.

FEowever, the system we investligated, is carable of tak-
ing care of the domestic and manufacturing wastes, to 2 cer-
tain degree, zlthou:h, it is not capable of handling both
the storm weater, znd, sanitary wast:cs.

Wetcalf & Eddy, Vol.l, says that in order to avoid de-
posits in & pipe, the velocity should be one and one-half
feet per second, or more. Our data sheets show many velo-
cities lower than one and one-half feet, but, that ies due
to the fact that our velocitiee are figurees for a steady
flow, during the 34 hours. This condition, it can be plain-
ly seen, will not be prevalent, as the house wastes come in
spurte, and, 1t 1s alto;ether likely the velocities caused
by the.e wastespurts are self-cleansing.

The deposition of w stes are lessened by the fact that
after any considerable rainfall, the lzterals are flowing
full, or practically so, so that the derosits are cleaned
out, but, this advantaze is a disadvantage, 1in that the

ripee are not capable of carrying such a large amount of
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water, causing the smme to back up, and, flood cellars,
thereby destroylng property, and, becoming o menzace to the
health of the occupants.

At the outlet of the blg sewer that runs zlonyg the
Grand River, emptying into the river at the foot of Willow
St., North Lensing, the odor of sewer gas was very obnoxicus
at the time we inspected the outlet. This was the only place
that we noticed any presence of sewer gas.

We found there were thirteen outlets into the west side
cf the Grand River, and, one would think this would be det-
rimental to public health and a menace, but, taken from good
authority, samples of water taken two miles above the city,
and, two miles below were identical. The pollution of the
‘river, throu:h the city, amounts to practically nothing, be-
cause the outlet s which discharge in the city limite on the
we3t side of the river, carry a very small zmount of sewage.

The Outlets were 211 of C.I. pripe, from 10" to 24" in
diameter, and, from 50' to 150' long, except numbers 12 and
13, at the foot of Ottawa Street, which outlets empty'di—
rectly from the retalning wall to the river.

Outlet No. 13 was only noted in our investigation, as
it 1s only a storm water system drzinage, a part of the
west central part ¢f the city, and, by the way, is not
adequate, and, should be enlarged.

From our data, we estimated the p opulation of the
city, in our district, to be abvout twenty-thcusand. This

is a fair aprroxination, cs the total porulation of the
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city at this time is about 40 or 45,000, and, cur district .

contains about half of the total porulation. There are no

flush tanks and very few lampholes, the sole means of cleans-

ing is by fire-hose, or by self-cleansing velocities.
REMETLIES.

In aprlying a remedy, it should relieve present con-
gested conditicns, and, at the same time, provide for the
non-occurrence of the condition (work) remedied. It is
with this idea in view, that we offer the following rem-
edies and su;gestions, which, we belleve, 1f adcpted, would
be for the betterment of the city, it's inhabitants, and,
everyone involved:-

l.-A general revision of the entire present system.

3.=-An overflow vein into the old outlets.

3.-The installation of Automatic Flush tanks.

+e—The installation of a Disposcl Plant.

In the general revisibn of the system, we suggest a
geraration of the present combined system, using the pres-—
ent system for the sanitary sewerage, and parallelling the
prescnt system, or, as conditions warrant, with the storm
sewer.

The present system is entirely adequate for future
growth, as a sanitary system, but, not capable of h=ndling
an ordinary rainfall, as inquiries and investijations made
in different parts of our dietricts showed that such a rain
caused the water to back up, and, flood the cellars.

All pipes and brick sewers are, accordin; to our plan,

to empty into an intercepting sewer, which will start at the

-3
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corner of zin Street and Grond Avenue, and, run north on
Grand Ave., tzking the lschargs of all storm and sanitary
sewzars, displacing the numerous present outlets along the
river.

This sewer will run along the river bank, after leav-
ing Grand Avenue, intercepting outlets 2, 3, 4 and 5 along
the river bank, to a point just west of Foosevelt Avenue.

At the points where outlets 1, 2, 3, 4 and 5 feed in-
to the trunk scwer, we sug:;est the p.acing of over-flow
vein, for the rurpose of taking care of the liimense vol-
ume of water, shculd a conditicn arise that one trunk sew-
er is flowin: full.

W2 sugzest the placing ¢f zutcnatic flush tanks at

the dead ends of all laterwls.
Item #4.-
The installation of a disposal plant.

There is no way, at the presant time, to prevent the
pollutlon of the Grand River by emptying sewase into 1t,
and, at some time or other, the City of Lznsing is :oinz to
be forced to prrovide against such actions. To better this,
to prevent pollution of t e strecm, we sug est the instal-
lation of a disposazl plant, to be located on or near the
Grand River, just wesst of Roosevelt Ave., at the end of our
r oposed trunk sewer.

There are severzl different methods of tre ting sewaze

in successful operation in this country, and, abroad. Fach

nethod has it's advanta-es and disadvantages, and, our opin-
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ion in the method of trestment is one which provides for
a raprid precipitation of sclids, followed by a steriliza-
tion of the organic mctters in the sewage, 2nd, then fol-
lowed by dis ersion and conasjuent dilution.

We sug;sst the szdimentation tank, or, Imhofi tank,
with n upper and lower ccmpartment. The upper compart-
ment proviiecs for a continu-us flow of sewage throu:sh it
diring which time, a2 large majority of the solide are pre-
cipitated, and, pass downward into the lower compartment.
They are here di-ested by blologisal rrocesses, and, are
thus reduced to harmless mineral substances, and, form a
muddy substance, called sludge.

At intervals, this 1s removed by gravity, *to sludge
oeds, upon which it is allowed to free itself of the surer-
nat:.nt wa ter in it, which is discharzed into the river,
and, the sludge, when dry, is used for fertilizer. .

After the sewage pa :ses the Imhoff tank, it flows
into a dosiny chamber, where hyro hlorite of lime is auto-
matically injected into vnd mixe’ with it. A detention
Chamoer is provided for the sewage to flow throush, so
that the chemical can become thor:u-hly mixed with the
liquid, by which process sterilization is affected, ang,
the affluent then ypasses out into the river, with the iis-
scase-becaring .erms killed, and, the soliis removed, so
that further putrifaccion can toke place.

By runnin, the intercepting sewer where we su._zcsted,

and, placing the disposal plant just west of Focsevelt 2Ave.,
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211 the sewage of cur district -ould bz tre~ted, zlthcu‘h
if the sewage from the eastern portion of the clty was to
be treated by this aplant, 1t would have to be yumped across
the river.

Thls concludes the work, as we hav: 1nvestlzated this
system, workins as we thousht t-st, with the idea of aprly-

ing the knowlzsilge pressnted to us in our college course.
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