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The sewerage syste~ must be proper!y and skilfully planned and designed, 

80 as to remov~ the e~tire sewage effectively and efficiently from the houses, and 
··up to the point of disposal. The sewers must be of adequate size, so as to avoid 
their overflow and ~~bs~que~t da~~-g~-~-- .. t_o P.~-~pe_~!~S-, and health hazards. In 
order to provide economically adequate sized sewers, it is necesaary that the 
likely ~ewage discharge· be estimated as correctly as possible. The sewer pipes 
should then be designed to be · laid on a slope that will permit reasonable . . 

velocity of flow. The flpw velocity should neither be so large,, as to require 
heavy ·excavation and high lift pumping ; nor should it be so small. as to cause 
the deposition ·or solids in th~ sewer.~··bottoms. 

The sewers are generally designed .to carry the water from the basements, 
and should therefore, be atleast 1J,2,"~ .. ~~~- As far as possible. they should 
be designed to flow under gravity . with ½ _or ¾ .. th full. Owing to the 
requiremeiits of seeking gravity flow\ the ''s;wage/ treatment plant should 
generally b·e located in a low lying area. The design of the treatment units ~o 

· reqµires good engirieering skill. In order to provide adequate and economical 
tre~tme:nt, it is necessary to thoroughly study the constituents of the sewage 



-
Since the treatinent plant. will have to be located at low level ; the tlood . . . prote-ction devices both during construction and thereafter., should also have to be taken care,of, by the design ~ngineers~ 
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The minim.um flow pas•sing through a sewer is also an importa.nt factor· in 
the design of the particular sewer ; because lat low flow, the velocity ~ll be 
reduced considerably, which may cause silting. Hence, the slope at which the 
seWer i,s to be laid has to be decided in accordance with the__ rt:quirenumt of 
minimum permissible velocity at th~ ~inimum flow. 

'nte minimuni1iows occurring.,thro'1,gh the sewers during night hburs wiJI 
affect the laterals fu- a maximwn~_-ex~eiit, and will affect the m.ains to a lesser 
extent. Thus, the minimn¢~-~Ws.-through·-Iaterals, may be even lesser than 

· 25 per cent of the average ; whiltrin aie mains, they can be,~50 t~~~1Q per cent of 
the .average. For moderate , areas, such as involved for branch sewers> the -
following minimum flows may. be assumed- : 

Minim um daily flow =. ¾, x Average d~Hx. ; ... (2.4) 

Minimum hourly fiow = -½ Minimtpll daily tlo'Y /, 

= J Averape daily~_. :. ... (2.5) 
. - . ' ·· .. ; 

The sewers -must, therefore, be checked for minimum velocities at their 
minimum hourly fiows (i.e. ~ Average daily_). 

\•, -~ ,,. 



For areas of inoderate sizes, such as involved for branch sewers, · tb.e 
maxim.uin daily- or hourly sewage flows, can be expr essed as : 

Maxin1 un1 daily flow ~i= 2 times the average daily flow 

Maxi,nurn hourly fiow =::i~l.5 times the maximum daily -
~ --?' .... 

-=,,•t.:3 times the average d'aily .. ' -~· 

uw(2.1) ... (2:, 
1.'1 



4 1'. · Difference in the Design of Water Supply Pipes and Sewer p· v-·. _ 1pes 
The. hydraulic de~ign ~f sewers and drains1 which means finding out their 
sections and gradients, ts generally carried out on the same lines as that of the 

water supply pipes. However, there are two major differences between the 
characteristics of flows in sewers and water supply pipeS. These differences 
are: 

(i) The water supply pipes carry pure water without containing any :kidd of 
-~olid particles, either organic or inorganic in nature. The sewage, on-the other 
hand, does contain such particles in suspensio~ ; and the -heavier of these 
particles may settle down at the bottom of the sewers, as· and when the flow 

_ velocity reduces, -thus ultimately resulting in the clogging of the sewers. In 
order to avoid _such clogging or silting of sewers, it is necessary that the sewer 

pipes be of such a sLze a~d laid at such a gradient, as to generate s! lf-cleansin!J 
velocities at different possible discharges. The sewer materials must also be 
capable of resisting the wear and 'tear caused due to abrasion of the solid 

• 
particles present in the sewage, with the interior of the pipe. 

,jjl) The water supply pipes carry water under pressure, and hence,. within 
certain limits, they may be carried up and down the hills and the valleys ; 
whereas, the sewer pipes . carry sewage_. _ as _ g_r~vij;y ~~!l4uits (or open 
channels)*, and they must, therefore, be laid at a continuous gradient in the 



downward direction up to the outfall point, from ¥!here the se~ age '91ill ~ 
lifted up , treated and disposed of. 

r . 
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~ P~ovision ofFree~oard in Se~ers and s_.w. Drains . . ... ·· · 
The sanitary sewers, as pointed out ear her, are designed large enough to carry 
the maximun1 sewage discharge while flowing half or three-fourth or t~
third full. Generally, the sewer pipes of sizes less than J!.d_rn dia are _designed as 
running half full at 1naximum discharge, and the sewer pipes greater tl}an 0.4 

. -
1n in dia are designed as running ~ rd or ¼ th full at maximum dis·charge. 

The extra space, thus left, abo~ e defigned full supply line, will leave· an 
a1nple margin, as to act as a factor of safety to counter-act against the factors, . 
such as: 

Ji,) low estimates of the average and maximum flows, made due to some 
wrong data obtained regarding the private water consumption by industries, 
or public, or about the quantity to be supplied from the water-works at the end 
of the design period. 

_.@) large scale infiltration of storm water due to wrong o-r illegal 
connections, and that of underground water through cracks ·or open joints in 
the sewers. 
vf.tii) unforeseen increase in population or water consumption and the 
consequent increase in sewage production. --The storm water drains, on the other hand, are generally not pr ovided with 
so much margins above their FSLs, because the over-flowing of drains is not so 
much harmful, ~s is the ov~ flowing of sewers, mainly because ~ w age is 
highly polluted as compared to the storm wat~r .. The storm water drains are,, 
tlierefore, provided with nominal provisions of freeboard* ~ above· their 
designed full supply lines, as given in Table 4.1. 

~ 

- ·-

Table 4.1. Values of Freeboard to be adopted for the 
design of S.W. Drains 

Peak discharge in the drain for Freeboard to be left 

which designed, in curnecs in metres 

Below 0.3 0.3 

0,3- 1.0 0.4 

1- 5 0.5 
5--10 0.6 

10- 30 0.75 

30- 150 0.90 

more than 150 1.0 

\ 
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