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Abstract Percolation tanks are widely used for increasing recharge of ground water
resources. This has been used from centuries in arid and semi arid regions of India and is
known by different indigenous name, viz. rapat, nadi etc. However not much work has
been done on standardization of the design parameters of these tanks, and therefore most of
the time, tanks are either over designed or under designed. The design parameters of the
percolation tank and amount of water recharged to groundwater during different months
depend upon area of catchment, hydrological cover complex characteristics of the catch-
ment, rainfall characteristics of the area, evaporation loss and seepage rate of the tank bed.
Since rainfall and evaporation are stochastic variables, their distribution should also be
accounted for. Further the dimensions of the tank will vary with the level of probability of
design. With this in view, a software has been developed for giving the design parameters
of the percolation tank. The input data are long term daily rainfall and evaporation data,
seepage rate of the tank bed which is a function of textural characteristics and hydraulic
conductivity, area of catchment, hydrological complex characteristics defined by curve
numbers, area available for construction of the tank (length and width) for excavated type
of the percolation tank or width of the gully and slope of the drainage way for impounded
type of the tank, and cost of the earthwork for different depths and lead. The output is
capacity of the tank for most economic recharge per unit investment, total recharge during
the year, recharge during monsoon and recharge during post monsoon months and expected
storage level at the end of the monsoon.
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1 Introduction

Percolation tanks are important for the conservation of runoff and groundwater recharge, a
multipurpose structure for storing water for livestock, irrigation and recharge to ground-
water. They may be depression excavated to form a small reservoir (Fig. 1), an embank-
ment across a natural ravine, or an impounded reservoir (Fig. 2) (CRIDA 1990; Sivanappan
2002). Little can be found about the design of such structures though there are guidelines :
Percolation tanks should not be located in heavy, impervious soils; suitable soils should be
available for the embankment; an ideal location would be a narrow stream with high ground
on either side; there should be some economic advantage (Singh et al. 1990; Dhruvnarayana
1993; Tideman 1996; Yugandhar 1995). The size of the pond should be related to the catch-
ment area and the number of filling events (Samra et al. 2002).

Without standardization of design parameters the tanks are both over-and under-designed.
Since percolation tanks are being constructed in large numbers under watershed management
program in India as well as other developing countries, there is concern with poor perfor-
mance and economic loss. For this purpose a methodology for design of percolation tanks has
been developed and based on it ‘SODEPT’-Software for Design of Percolation Tanks has
been developed. This paper presents details of this software.

2 Methodology

The design parameters of the percolation tank and amount of water recharged to ground
water during different months depend upon the area of the catchment of the reservoir,
hydrological cover complex characteristics of the catchment, rainfall characteristics of the
area, evaporation loss and seepage rate of the tank bed. Since rainfall and evaporation are
stochastic variables, their distribution should also be accounted for. These factors will affect
the water balance of the tank. The water balance of the tank can be divided in two parts:
(a) during monsoon months (also called rainy season) when there will be inflow in the
form of the runoff and direct rainfall as well as outflow in form of evaporation and perco-
lation; and (b) during post monsoon season when there will be no inflow and only outflow in
form of evaporation and percolation. The water balance of the tank on jth day of ith year
during monsoon can be expressed as below:

S,-j: Si(j,l)JrQ;j .10 . Area — Ei(j—l)- 0.7. WSAi(j,l)/LOOO — SP[(},]). WSA,-(]-,U
+ Pij—1).-WSA;;_1) /1,000

Where
Y amount of water stored in tank on jth day of ith year, m’
Si-1) amount of water stored in tank on (j—1)th day of ith year, m*
Eiy open pan evaporation on (j—1)th day of ith year, mm

SP;-1y seepage rate (m day ') on (j—1)th day of ith year corresponding to water
surface area (WSA) of that day, = a+b. h;;,
WSA;;-1) water surface area on (j—1)th day of ith year, m?
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Top width of tank Top width of embankment

\ Side slope
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Free board

Volume of embankment
Depth of excavation

Volume created by height of .
embankment Earthwork required Total depth of tank

Fig. 1 Elevation of dug out tank

f (W, L, H, h;;)) for excavated type of the tank, or
f(W, Sq, H, hj;1)) for impounded type of the tank

Area catchment area, ha

a, b constants in seepage rate equation

/4 top width of the tank/width of the embankment, m

L top length of the tank, m

H maximum possible depth of water, m

hig-1y depth of water in tank on (j—1)th day of ith year, a function of Sj; i,
0; runoff on jth day of ith year, m = (P — 0.2 SR)” / (P + 0.8 SR)
Py rainfall on jth day of ith year, mm

SR 25,400/CN-254

Se slope of the gulley

CN weighted curve number for the catchment area for jth day of ith year. (Curve

number is a hydrologic soil cover complex number which is dependent upon land
use/cover, treatment, hydrologic condition, hydrologic soil group and antecedent
moisture condition of last 5 days (U.S. Soil Conservation Service 1964)).

If the storage capacity is constrained by space available, the Sj; < maximum storage
capacity.

Top width of embankment Free board Top length/width of tank

N —

MAXIMUM WATER LEVEL

1

Maximum tank Depth of water Angular slope of gully bed
depth

Fig. 2 Elevation of impounded type tank
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The recharge to the ground water on jth day of ith year will be
Recharge; = SP; WSA;;
And recharge (MR;) during monsoon months in ith year will be

nm
MR; = Z Recharge, (2)

J=1

where
nm=total number of days in monsoon period
After monsoon months, the amount of water stored can be expressed as following:

Storage; = Storage,_;) — monthevay.0.7. WSA; — SPyx.WSA ) (3)
Where
Storage;; volume of water in tank at the end of Ath month of ith year, m’
Storage;1) volume of water in tank at the end of k—1th month of ith year, m>
montheva;; monthly evaporation of kth month of ith year, m
SP seepage rate in kth month of ith year, m per month
WSA;1 water surface area at the end of (k—1)th month of ith year as expressed
in Eq. (1)

and recharge during post monsoon months (PMR)) in ith year will be

pm
PMR; = > " SPy.WSA;_) (4)
k=2

pm=number of months in post monsoon peroid + 1 and total recharge (TR;) in ith year
will be

TR; = MR, + PMR; (5)
The storage capacity required capturing all the runoff of ith year
VT;= max.(S;) (6)

The above formulation will give a time series of total volume (VT), monsoon recharge
(MR), post monsoon recharge(PMR) and total recharge(TR). To get the dependable values,
these series were fitted to different distribution (normal, Pearson, extreme, lognormal, log
Pearson and log extreme). It was found that all the parameters fitted to normal distribution
without any transformation. The probable values of these parameters were estimated for the
exceedance probability levels of 10, 20, 30, 40, 50, 60, 70, 80 and 90%. Once these values
are available, the value of total recharge (TR) per unit of storage capacity (VT) was estimated
for each probability level and maximum of this was selected and all values at this design level
of probability were taken. Once the storage capacity is known, the design parameters of the
pond can be estimated. As stated earlier, there can be two site conditions: one where the water
is stored in an excavated pond, and another where the water is stored behind an embankment
constructed across the stream.

For the first condition, the value of W can be obtained assuming the tank be of inverted
trapezium shape with rectangular dimensions (Fig. 1). Although Helweg and Sharma (1983)
have conceptualized circular shape for economizing on cost, but the commonly used shape
of dugout percolation tanks is rectangular and therefore it has been used. Srivastava (1992)
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Select type of tank and
currency

.

Read number of years of data availability (NO),
duration of monsoon/rainy (nm) and post
monsoon months (pm), daily rainfall and

evaporation, monthly evaporation, catchment
area, constants of seepage equation, maximum
permissible top width (W), length (L) and depth of
tank, and other site specific parameters

|

Initialize tank volume
VT=0

Yes No

Is tank type
dugout ?

@
PR 4

L=n*W
VT_old=VT

|

Initialize year counter
Year=1

®) :
v

Compute weighted curve no. (CN),
retention characteristic (SR)

!

Compute daily values of runoff (Q), depth
of water (H), water surface area (WSA),
seepage rate (SP), and volume of water

stored (S) and recharge for monsoon
period based on tank type

Fig. 3 Flow chart of SODEPT software program
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Fig. 3 Continued

Compute total monsoon recharge (MR)

l

Compute monthly values of H, WSA,
volume of water at end of each month,
seepage rate and recharge for post
monsoon period based on tank type

|

Compute total post monsoon recharge
and total recharge

!

Compute storage capacity of the tank

!

| Year=Year+1

-

Yes

Compute total recharge per unit capacity
at different probability levels (TRP),
optimum volume of tank (VT)

|

Compute tank width (W) and height of
embankment (H2) for optimum VT

Is
VT reached within
+ 5% of its previous
value (VTold)?

Yes
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Fig. 3 Continued

Compute tank depth, earthwork, and
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Print total storage capacity, tank
dimension, monsoon, post
monsoon and total recharge,
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spillway design
parameters?
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drop spillway design
based on type of tank

.

Compute hydraulic design parameters,
different estimates and safety checks

Print values of design
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estimates and safety
checks

&
<
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Table 1 Sample screen to select and load pre-created data file

& : Percolation fank design

R X kL

5@

SODEPT: Open

Look i | 3 data x| e®mcE-
H)eve
Mubﬂ Hronthly_evp
ly Hecent -'r.aur
Documents !*Jrain_t.est
Desktop
My Documents:
My Computer
My Network  File pame: Ela'n ;! | Dpen I
Files of type: |Excel (*4s) B2 Cancel

Y 4 start 2 Documenk2 - Micrasof... | [¥] SODERT : Percolation... ®)": 1.00PM

has given following relationship for estimating volume of such tank having ‘s’ (horizontal/
vertical) side slope

VT =W.LH— (W +L).s.H*+133 s . H (7)
Where
w top width, m
L top length, m
H total depth, m

Thus from Fig. 1 when L = n. Wand s=1
VT = (W —F)(n. W —F)(H — F) — (W +n.W — 4F)(H — F)* + 1.33 .(H — F)’
or (8)
nW*H —F)+ W(l +n)(F* — H*) + 1.33H° — 1.33F° = VT =0

where
F freeboard, m
n ratio of the top length(L) to width(/) of the proposed site

This is quadratic equation and thus W can be calculated for a particular value of H. The
value of H will be dependent upon substrata conditions, and it can vary from 4 to 5 m.
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Table 2 Sample view of a loaded rainfall input file

ﬂﬂ; : Percolation tank dssn

DEcleo 88 n

/1@

| 1Dav Andl [ g1 [Fng2 Anf3 [FnB4 o]
(31 0 0 I 1] [0 =

H 0 0 0 ] E

3 0 0 o 0 0

4 0 |27 187 1] |0

5 0 o 0 0 [

B 0 |08 0 1] 0

7 167 12 1] 1] o

8 o a 0 0 0
s 0 186 0 1] []

0 16 [H 0 1] 0
[ 0 0 [ 1] 0

iH 0 [144 ] 0 0

13 0 I o 0 0
| B3E 158 0 0 0

15 03 0 0 0 |0
| |16 18 03 427 182 182
17 0 |88 o 1] 0
|18 0 I o 0 o
] 0 0 1] 1] I

] |0 15 |54 (2] |0

7 I2rR EE] 14 n lHap =
[l | [

EDIT | UPDATE | | CLOSE |

f 14 start 3} Document2 - Microsof... | [¥] SODEPT : Percolation... [ SODEPT : Diadly Rasinfall

From Fig. 1 the earthwork required will be
Vi= (W —h)(n.W — hp)hy — (W + n.W — 4hy)h? + 1.33h]
Where

hy depth of excavation, m
hy height of embankment, m

Volume created by height of embankment
Vo = n.W.W.hy — (W +nW)h3 + 1.33h3
And volume of embankment
Vs = {2(1 +n)W + AT} + hy{2(1 + n)T.W + 4T?} 9)
where T=top width of embankment, m.
For optimal construction, the excavated earth should be equal to volume of earth
required for embankment (Helweg and Sharma 1983), i.e., V3 =V. By solving it
2(1 +n)W +4T — (1 +n)W}
+ 1 {2(1 +n)WT+4 T? + n.W?) —n.W?* H + (1 +n)W.H* — 1.33H> = 0
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Table 3 Screen to select the type of percolation tank

B SODEPT : Percolation tank dl_'-.'sign

Design

Run
M hnl
Impounded tank

SODEPT

A Software for Design of Precolation Tank,

VERSION : 1.0

This is a quadratic equation and value of /, can be determined for given value of W and
H. The value of W is available from solution of Eq. 8 and value of H is dependent upon sub
strata conditions. Depth of excavation will be

hy=H—h, (10)

and thus all the dimensions are estimated for a particular VT.

For second condition, the water stored will be in the shape of a right-angled triangle (Fig. 2)
with water surface being base, embankment being perpendicular and gully bed being
hypotenuse. It has been assumed that the width is same for the submerged area. In case of this
not being so, average width can be taken. The mathematical formulation for estimation of
volume at maximum depth A, i.e., maximum storage capacity will be as follows:

Max storage capacity =H? . cot 0. W /2 (11)

where 6 is angular slope of the gully bed and for any height 4; on jth day of ith year

Sy=h3; . cot 0. W /2 (12)

ie.,
WSA; = W. h; . cot 0 (13)

and
VT =h*. cot§. W /2 (14)
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Table 4 Input screen for dugout tank type system

ESOD[DT - Data input screen for dugout tank

INPUT

Catchment area, ha

Maximum width available for |1 o0
tank, m

Maimum lenath avaiable for Ig[]
tank, m

. 7 Maimum permissible depth of |5
Curve no. for AMC | condition tank including freeboard, m

Mo. of years of data availability 1

Curve no, of AMC Il candition 5 Topwidhofembarknentm  |°
Freeboard required, m |1
cost of earthwork per cubic Igg
meter, Rs.

Curve no. for AMC Il condition

Seepage equation constant |, a

11111

Seepage equation constant, b 0.008

DEFAULT | COMPUTE CLOSE

Where h=depth of water, m, with a condition that h+F<H
Total amount of earthwork for construction of the embankment 7, will be

Vi =1h{2T + (h+ F)(S, + S.)}(h + F)W (15)

where S, and S,; are upstream and downstream slopes of the embankment and 7 is the top
width as stated earlier.

Assuming that the soil required for the construction of the embankment will be taken out
from the gully bed, the height required for creating required storage capacity will reduce
and new height will be

h:\/E.(VT—Vl)/W. cot § (16)

By iterating Eqs. 15 and 16, the appropriate value of ‘4’ can be determined and thus all
dimensions are estimated for a particular VT. For further design of embankment, a module
for testing the safety of the embankment was added to test the embankment against overturn-
ing, sliding, tension and compression using standard methodology. Further every percolation
tank will require a surplussing structure to discharge the excess runoff and for this a drop
spillway will be required. To provide complete design of the percolation tank, a module for
designing a drop spillway was also added. This module was developed on the basis of
standard methodology given in text books (Murthy 1985). Another module for estimating
the cost of the tank and spillway was added for estimating the final cost of the system (Cr).
From this cost, the investment cost of the recharged water (INV) was estimated by dividing
Cr by total recharge TR, i.e., INV=C1/TR.
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Table 5 Input screen for impounded type system

E# SODEPT - Data input screen for impounded tank Q@@

INPUT

Catchment area, ha

Wwidth of gully, m |5g

Mo. of years of data availability 1 Bed slope of gully to be 002
impounded

Curve no. for AMC | condition 7 ﬂ;‘jmf',’jgf:ﬁ"’mdep‘h [5

Curve no, of AMC Il condition b Top wickh of embankment,m |3

Freeboard required, m |1
cost of earthwork per cubic Igg
meter, Rs.

oo e 0000 Upstream slope of embankment |1 5

Downstream slope of embankment |2

DEFAULT | COMPUTE CLOSE

Curve no. for AMC Il condition

Seepage equation constant |, a

11T

Based on these mathematical formulations, computer software was developed for this
simulation. The flow chart of the software is presented in Fig. 3. The input data required for
the program are rainfall and evaporation data, constants of seepage equation for the tank
site, catchment area, weighted curve numbers for all the three antecedent moisture conditions
for the catchment area. The other parameters will vary as per the site conditions. They are
width, length and maximum depth of excavation at the tank site for first type of site condition,
and width, maximum permissible height of embankment, and bed slope of the drainage way/
gully for the second type of site condition. To initialize the simulation, values of W, L and H
were taken as per the site condition or in such a way that total volume is equal to approx-
imate annual runoff. After first iteration, the new values of W and H are taken and the iteration
is made till convergence of £ 5% in storage capacity ‘“VT’ is achieved. Once convergence is
achieved, the following parameters will be available in output:

(1) The total storage capacity of the tank (VT), m’
(2) The amount of earthwork (¥;), m*

(3) Top width of tankgully (W), m

(4) Total depth of the tank (H), m

(5) Free board (F), m

(6) Top width of embankment (7), m

(7) Depth of excavation (%), m

(8) Height of embankment (4, ), m

(9) Total area occupied by tank (4,), m?

(10) Total amount of recharge (TR), m®

(11) Amount of recharge in monsoon season (MR), m’
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Table 6 Input screen for data required for design and estimation of the system

EFSoDEPT : De ign Input Screen

| [Max. intensity of rainfall for equal time of
concentration, mm./h)

CR [ Cohesion Resistance of foundation soil)

ik

C (Runalf coefficient for rational formula | An [ Angle of intemal friction of soil in radian)

h [ Expacted highest depth of crest Tw [ Top wadth of head wall)
flow,m)

g
g

Rate of Eathwork, Ris./cum
Rate of Stone Masonsy work, Rs/cum

s
=
-

Length of Crest, m

;

H [ Height of the crest wall, m)
Rate of Cement Concrete, Rs/cum
Rate of Plastenng, Rs/sq m

D
=

DF [ Depth of the foundation, m)
LS [ Longhudinal sills |
Rate of sand filing, Rs/cum

F [ Overfall, m]
T [ Toe wall depth, m) Rate of stone pitching, Rs. /cum
THTop width of toe wallm) Quantity of sand filing. cum

11

TS [Tranevecss Mm] Quantity of stone filling, cum

T

Select Foundation Soil Material

& Clean Gravel ™ Well graded misture of Sand, Silt and mote than 15% Clay cnmpurs[
" Clean Sand or Sand and Gravel " Firm Clay CLOSE
™ Very fine Sand and Sill ™ Haed Clay

" Wel graded mizture of Sand, Siit and less than 15% Clay

Table 7 Output screen for dugout type system

SODEPT - Output screen for dugout tank

RESULT [ including inputs specific to tank dimension]
Total capacity of the tank, m3 294930 Amount of water avaiable on 12.147.0
13t October, m3
Total storage capacity. m3 22 968.0 Amount of water avaiable on 1t 49055
November, m3
Amount of earthwork, m3 86281 Haicht of erbankment:m 35
Maximum depth of water in tank, m 4 Tolal area il by hank, m2 10922 4
Freeboard, m 1 Total amount of recharge, m3 46,366.7
T i 7 -
op width of embankment, m 3 Ao of tachane i m3 42,156.8
Top width of tank, m 914 47099
% Amount of recharge in post monsoon season, m3 |V
Length of tank, m 731 Investment required per unit recharge, As/m3 2
. 15 Probability at which the recharge per unit 50
Depth of excavation, m capacity is masimum
CONTINUE PRINT
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Table 8 Output screen for impounded type system

¥ SODEPT - Data input screen for impounded tank

INPUT
Catchment area, ha Width of gully, m |50
No. of years of data availability 16 Bed slope of gully to be 002
impounded
Curve no. for AMC | condition |7 e Pt i [5

Curve no. of AMC Il condition

Top width of embankment,m |3
Freeboard required, m |1
cost of eathwork per cubic |30
meter, Rs.

s eialion conetan b 0000 Upstream slope of embankment |1 5

Downstieam slope of embankment Iz

DEFAULT | cOMPUTE |  cLosE

Curve no. for AMC Il eondition

Seepage equation constant, a 0

11117

Table 9 Output screen depicting hydraulic design of the spillway

¥ SODEPT : Hydrautic Design of Drop Spillway

QUTPUT{ including inputs) T = T —
Catchment Area, ha A Fosting [i : lew
M intensiy of ranfall or squal 1o e of N 1
concantration, mm/h &

Runalf coefiicient for rational formula c o5

Expected highest depth of crest flow, m h jugg

Height of the crest wall. m H [o2

Depth of foundation, m DF [02

Longitudinal sills (£ ra—

Peak Discharge, cum/sec ]

Length of the crest, m L [300

Caiticl depth of the flow, m De [oig

Length of the apton. m La 11_@

Height of wing wallhead wall extensionat J .

inclion. m 0

Length of wing wall/head wall extension, m L 11_.13

Height of the end s, m HES o

Thickness of the apron floor, m TAF [020

Length beyond apron, m LBA [g4g

Height of longiludinal sills, m ws 007

Component M m M iz

Comporent K, m K [om

| S——
LBA
SECTION ON CENTRE LINE
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Table 10 Output screen depicting estimate of the spillway

EARTH WORK

FLASTERING
Eatthwork in Head wall_head wal l_usg Plasteting in head wal and head wall
extension extension
Earthwvork in side wall Imz Plastering in side wall
Earthwork in ving wal 017 Plasteting in wing wal
Earthwork in toe wall p18 R
Total eatthwerk [0
Total plastering
STONE MASONRY
Shca e [304— COST ESTIMATE
head wall extenzion Eathwork, Rs
Stone Masoniy in side wall 0.46 Shore Masony, B
Stone Masonny in wing wall 048 Cement Concrete Az,
Stone Mazonty in end il _toe wall !0_25 Plastenng. Rs.
Total stone masoniy Sand filing. Rs.
I4.25

Stone pitching. Az,
CEMENT WORK
Cemertt concrete in Apron |0.51 UEEAFE

Conti @2%
Cement concrete in Longitudinal sils ED.ES

Grand Total, Rs

Total Cement concrele 067

1380

[

1

4

45

9.

]

Bk

|1 20148

851043

itk

%
3

Table 11 Output screen depicting the safety check of embankment for all the three conditions

B sopepT : Design Safety Check

SAFETY AGAINST DVERTURNING SAFETY AGAINST TENSION

Wi(due to head wal and head wall [G48809 Tusning mament 2400239

el > 1407450

‘w2[due to apran] 1,100.33 Restong moment

‘wi3due to ransverse sil) 24077 Gkl 11.674.20

Z
P1 307.24 Ti 1.36
P2 ,32051_‘ LHS 0.48
RHS
Pul 130770 LIS
Pu2 LHS is less than RHS. Hence design is zale
516.38 against tension

Factor of Safety, FS 378 :

F5S iz greater than 1.2. Hence design iz safe SAFETY.ABAINST COMPRESSION

against Overturning Pe[+] 1269196

SAFETY AGAINST SLIDING Eet) [z5%08
f 063 Pe[+) + Pe{-] is grealer than D.Design is
Sum_V W zale against compression
S 92775 - SAFETY AGAINST PIPING -
- e WEIGHTED Cw/ E5]
LHS Fame - e
LHS iz greater than SUM_H. Hence design is safe WEIGHTED CW iz grealer than CW. Design is safe
against Sliding against piping
paNT | [EDSE )
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40000

35000 H

- = — =
—— —

30000 -

25000

20000 A

15000

10000

capacity/recharge (cu. m)

—&— Tank storage capacity
5000 +—| —m— Total annual recharge

0.01 0.02 0.04 0.08 0.12 0.16 0.2
seepage rate (m/day)

Fig. 4 Variation of tank storage capacity and annual total recharge with seepage rate (for excavated tank and
curve number 70 for AMC II conditions)

(12) Amount of recharge in post monsoon season (PMR), m’
(13) Investment required for per unit recharge (INV), Rsm’®

To assess the effectiveness of the software in optimal design of the percolation tank, the
software was test run for different seepage rates with value of ‘a’ ranging from 0.01 to 0.20
and different catchment characteristics represented by curve number with value of curve
number for antecedent moisture condition II ranging from 60 to 85. For these test run, all
other input parameters were kept constant, and effect of these changes on different output
parameters were evaluated.

80000

70000 1— —e— Tank storage capacity P
E 60000 +— —l— Total annual recharge
)
‘é’, 50000 A
g
o 40000 A
g
> 30000 -
©
8
S 20000 1
o

10000 A

0
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Fig. 5 Variation of tank storage capacity and total annual recharge with curve number (for excavated tank
and seepage rate of 0.04 m/day)
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3 Results & Discussion

The software was tested for Bhubaneswar conditions for a 16 year series of rainfall and
evaporation data. It is a menu-driven system which comprises of six menu items viz., File,
View, Type, Run, Design and Help. The ‘File’ menu provides options to load monthly
evaporation, daily rainfall, and daily evaporation data from MS Excel files (Table 1). It is
flexible enough to load a pre-created data file from any drive or folder selected by user.
‘View” menu can be used to display data, once it is loaded, in tabular form that can be
edited too (Table 2). ‘Type’ menu provides users with options to select either dugout or
impounded type of tank (Table 3). Options from ‘Run’ menu can be used for entering data
specific to percolation or impounded type of tank (Tables 4 & 5), depending on user
selection (Table 6), and executing a module to compute all output parameters discussed in
previous section (Tables 7 & 8), The ‘Design’ menu has three options viz., hydraulic design
of drop spillway, cost estimate, and safety check for impounded tank that takes design
specific parameters as input and computes different design parameters, cost estimates and
safety checks (Tables 9, 10 & 11).

It is evident from tables that all required parameters for construction of the percolation
tank are received from the software. All cares were taken for implementation of input
validation rules in data entry forms, error free execution and avoiding system crash, and
providing context sensitive user help.

Figure 4 presents the effect of change in seepage rate on total capacity of the tank, and
total recharge, which indicate that the tank capacity changes sharply with seepage rate.
However the change in total recharge is not that significant, which means that to achieve
higher recharge at sites having less seepage rate, the capacity has to be higher. As the
investment per unit recharge is directly related with capacity, investment per unit recharge
will be less for higher seepage rate. Similarly it is evident from Fig. 5 that the catchment
characteristics affect the size of the tank as well as the total annual recharge, which
increases with increase in runoff generating capacity of the catchment. This shows that
thumb rules which are prevalent for designing percolation rates either over-design or under-
design the system, and this software will be helpful in overcoming this problem and
optimize the investment in this sector.

4 Conclusion

‘SODEPT’ is a WINDOWS based menu-driven user-friendly software for optimal designing
of the percolation tank. It takes in account the rainfall, evaporation, catchment area and its
characteristics, seepage rate and site specifications. The output gives the total design
parameters of the system along with drawing of the spillway and estimate.
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