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Figure 1 Time factor curve based on r ., [1]
¥ = coefficient of discherge dependent on
chration of rein, frequency of occurrence and ] :' g dt
nmofl reduction due to other factors related to Vo - ; (4
the area. (nbitration, slope, el) temperature, fordt
etc. It is mainly dependent on the percent
imperviousness of the area from which the
runoff originates, g =  volume of runofl { /sec ha]
r o= 166.7i=166.7i {lisec, ha]
The value used for ¢, actually, differs for designing = time at the start of unoff [min]
sewers and detention tanks That is, for sewers the t, = time at which runoff ends  [min]
peak value, ., and for detention tanks the total, §_,, T = duration of rain frun]
18 used, which are computed as follows: ! = N.T = rainfall intensity [mm/min}
N= Rainfail depth mm
Max g dep [mm]
¥, - Max 3) . . , .

r The coeflicient of discharge for vanous surfaces with
different % of 1nperviousniess have been established
and tabulated. One of ese is the ome made by

and Kuichling [4], is dealing with similar types of surfaces.
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Figure 2 Semple demonstration of ¢ and r versus uime [1]
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20 Detention Tanks as a Means of Urban Storm Water Management

The final decision on the application of a sewer and/or DESIGN

8 delention tank is mostly made using economic

analysis as demonstrated in figurs 5 and 6. In order to determine the size of the tank required,
proper design has to be made.
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Figwre 5 Qualitative graph of cost against size of detention tank and sewer

The size of (he detention iank 1s, besides the design In the design of a detention tank, usually, the rainfall
value (as presenied latter), cconomically evaluated with mtensity used for the design of the sewer network is not
respect to the cost of damage, that the flocd can cause used. This makes design of such tanks more difficuit.

as shown 1n figure 6.
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Figuare 6 Qualitative graph of cost against tank size and damages
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The maximurmn capacity of such tanks can be
determined by diffrrend terstion technics. But the most
widely used method is the mass balence, which can be
established for different rams, with different periods
and frequency [2]. From Lhese, an estimale of the
inflow mto the detention lank is made and the
maximum rale of ouflow is sel The outflow is,
actually, equal or less than the thaxomum capacity or
fiowrstc of the sower corresponding to the design storm
of the sewer downstream.

In determining the size of the detention Lank, the iotal
volume of nmoff of the caichment is calculated firsi.
This volume is calculated by:
- i ek
—— * ¥ A (9

Qn{ Q:.n-y ; {Q,—_,.k
The difference between eqn 5 and eqn. 1 is in the
values that are used for x and y.
In eqn. 1, as it 15 used to design the sewer and Lhat Lhe
sewer capacity cen be exceeded, the longest possible
flow time ts used as the value for x. But, on the other
hand, as detention tanks are not meant to be flooded,
the, value of x is taken to be equal to the minmum
value, which 1s usually, the duration of rain  The value
of y for the determination of sewer sizes is taken to be
equal to k. But, based on the fact, that runoffs of equal
duration but difference frequencies differ in magnitude
and that less frequent rains waith the samc duration
produce more discharge, the value of y for determuning

21

size of detention tanks is taken to be the minimum
duration (y < k), to evoid nsk of over flooding..

The max_ efffuent volume from the detention lank, (O,
is equivalent to the max. capacity of the sewer,
dovwnstream of the tank. This effluent is not constant,
as the head of water with in the lank is variable. Thus,
it is maxaguum, when the ank is full and minimum
when the tank begins to fill. To make the design
simpler and more practical, the average of the two
values 15 used. Hence,

Qog = % {mn O+ max O} (6)

In order W0 determune the required volume of he
detention lank a certain dimensionless parameter,
based on the ratio of the effluent to the mfluent and the
flow time 15 used That 1s

2,
N - Q—f )

my
where 1 = dimensionless parameter
Q. = effluent [#/sex]
= influent [#/sec]

Assurning a design value of r=r, _, for the influent,
which is most of Lthe time Lhe case, a design chart is
established from which Lhe dimensionless design
parameter, DP, can be read (fig. 7).
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Figure 7 Design Parameter based on 7 and flow time [1]
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v, = 450 » 1200 _g4n
1000

Caseb) y=02
Qf"f - Q(Tls,n-n:)

Fis.n=10
= 915,01 L —xy A
15,010

= 1.783 « * 0.3 « 40

100
i
= 2140 lsec

n = & = 014
2140

for t,=30min, DP =700 (fig. 7

VT_'IOO*&Q
1000

Hence,

= 1498 = 1500 m?

The relative size (length, width and depth) can be
decided on the actual topography and other site
conditions.

CONCLUSION

Due to urbanization, the size and number of towns and
citics 1s growing day to day. This demands a
rehabilitation of the existing or totally new
infrastructure, hke water supply, power supply, storm
and wastewater management, etc.

A change or new development in the mode of
settlement ol a certain town will directly affect the
volume of runotl'that 1s generated due to rainfall in that
catchment. fixcessive size of sewers or sugmenting the
cxisting system with parallel lines may not be
technically and/or cconomicaily feasible.

Thus, 8 method has been presented to reduce the effect
of sewer overflows in urban storm water management
To use Lhe method described one has only to carefully
establish the runoff coefficient and ry; ,..|. Omes these
parameters are set, the method can be used without any
problem.

Eventhough ane can reslly consider (he variation of the
runoff coefficient with respect to the intensity and
duration of rain, the method assumes a constant valuc,
which, for practical engineering designs, is good
enough.

Otherwise for more refined estimation of (; and 0,
one can consider the vanation of § with respect to
inlensity and duration and apply a factor, taking care of
the variation. Bul, the author feels, that assuming a
constant value is sufficient for design purposes,
provided that the parlial catchment area, under
consideration, 1s not very large.
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