


opri @

NN Sl ev 3@
-&H’f/ﬁk%: @
i ,u)\e.»u\aw 40)
1 el ek -\-)a,-al\cba-a-#\@
T EE e
il (g) ML D1LE e &
| 1 (\m)’*t“‘fjlcgu\\u‘ &
‘ch'%" ‘ﬂo\f\_—-&\‘-’\ 0
tw-”'/'*‘-—“bw& G et %‘ 3‘
A1 0T Ejpopdaton | (o 3
N&J/u?—f'; s me
/ﬂlznmm" “J‘%\' 73 ‘O

/r»/"‘-"\"\ Pive
urd\ o\vwa ‘ ﬁs-)‘”J M‘df (c
. | r)/J/ﬂAv\~ 4 WM‘-—"&
P T ] Rl A e ®
‘ : l ch:v;l, o 03'9»“%/ Qe &
s - U
3 G a3 e fod




S Hladl il LS WPy



Residential [/ / Tyl / Business Wastewater
Wastewater / 0k Wastewater Treatment
,H!,f, % Facility
Roof & r ! /! _
Area

Combined Sanitary
Waste & Storm Water

Artwork modeled affer
81, Louis MSD - Clean Rivers Healthy
Cornmunilies Pragrarm llustration




PATTERNS OF COLLECTION SYSTEM guozd! pllss bl
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Net quantity of sewage: The net quantity of sewage production can be estimated
by considering the addition and subtraction 1483 (S6 :muall B pall old délall dweSl
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Net Accou_ntedf Addition due to : Subtraction
quantity quantity o iad unaccounted o Subtraction due to water
of = ggﬁr&uep%z ;ter + private water Addition duet: to - nﬁ)t entering
supplies water the sewerage
sewage works PP + due —  losses system 8
infiltration
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Variations in Flow and Peak Factor 89l Jele 9 (38451 ($- DY
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Flow rate

Time of the day

Maximum wastewater flow rate

Peak Factor (PF) =
Average flow rate of wastewater

Population Peak factor
< 20,000 3.0

20,000 - 50,000 2.5

50,000 - 7,50,000 2.25

>7,50,000 2.0



Problem

A city has a projected population of 60,000 spread over area of 50 hectare. Find the
design discharge for the separate sewer line by assuming rate of water supply of 250
LPCD and out of this total supply only 75 % reaches in sewer as wastewater. Make
necessary assumption whenever necessary.

Solution:

Given data

Q =250 lit/capita/day

Sewage flow = 75% of water supply = 0.75* 250 = 187.5 LPCD as: / 2.8/ Al

Total sewage generated = 187.5*60000/(24*3600) = 130.21 lit/sec
=0.13 m3/s

Assume peak factor =2 Total design discharge = 0.26 m3/s
JUia
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Example 400 Adlsad) cliad) e 2041 52031 52021 alall Sl 33e ad g

Predict the population for the year 2021, 2031, and 2041 from the following population data.

Year 1961 1971 1991 2001 2011
Population | 8,58,545 |10,15,672 | 12,01,553 | 16,91,538 | 20,77,820 | 25,85,862

Solution

Year Popula Increment
1961 8858545 -
1971 1015672 157127
1981 1201553 185881
1991 1691538 489985
2001 2077820 386282
2011 2585862 508042

Average increment = 345463

Population forecast for year 2021 is, P2gp; = 2585862 + 345463 x 1 = 2931325
Similarly, P2o31 =2585862 + 345463 x 2 =3276788
P2o41 = 2585862 + 345463 x 3 = 3622251

Pn=P + n.Cdulusd] 85L 3 db ;b



STEP 1. Find out the average flowrate and maximum flow rate at present and after the

design period
Time Average flowrate Peak factor Peak flowrate
Present | 50,000* 130*0.8 L/d=0.06 cum/s 2.5 0.15 cum/s
Design 100,000* 180*0.8 L/d= 0.167 cum/s 2.25 0.375 cum/s

STEP 2. Find out the optimum slope to be provided
Slope to be provided = s=0.8 in 1000 = 0.8/1000 = 0.0008 (from the table)

STEP 3. Find out the size based on the ultimate peak flowrate.
We want the sewer to run 80% full at its ultimate peak flowrate so that maximum possible

velocity can be attained). From the chart gq/Q = 0.988 when d/D =0.8

Q=0.375/0.988 = 0.380 D 2 1
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Q=0.380 m3/s S=0.0008 n =0.015

2/3
Q:AV:”DZ*E*(Ej v
4 n \ 4

2 2/3
”Z = 315*(% * (0.0008)Y2 =0.380 ™ D =849 mm

%5 (0.900/ 4)°(0.0008)"2 = 0.697 MV/s

Take D = 900 mm (next available size)

_ E R2/3g/2 _

n

72(0.8.5)2

Q=AV = * 0697 = 0.395 cum/s

At ultimate peak flow,

qg 0375 d
Q 0.395 D
=1.

077 Y -1135
Y,
135* 0.697 = 0.791nVYs >0.6 m/s [OK]



For a circular channel running under gravity,
Velocity is maximum when the depth of flow d =0.8 D
Atd/D=0.8, v/V=1.140

Hence, V.., = 1.140*0.697 m/s = 0.794m/s < 3 m/s (Maxm. Velocity allowable)
At the ultimate average flow rate q, O-K.
q/Q=(0.167/0.395)=0.42
From the proportionality chart, extrapolating, v/V =0.97
Hence, v=0.97* 0.697 m/s = 0.676 m/s >0.6 m/s O.K.
At the peak present flowrate q,,
q,/Q=(0.15/0.395)=0.38
From the proportionality chart, extrapolating, v/V =0.93
Hence, v = 0.93* 0.697 m/s = 0.65 m/s >0.6 m/s ok

NOTE: If the velocity at the present peak flow rate is found to be below 0.6 m/s, then a
slight increase in the slope with the same diameter may help attain the minimum
required velocity of 0.6 m/s
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