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Abstract— Infiltration is the process of penetration of
water into the ground surface and the intensity of this
process is known as infiltration rate. The infiltration
rate is expressed in term of volume of water poured per
ground surface per unit of time. Soil erosion, surface
runoff & ground water recharge are affected by this
process. At a certain moment the maximum infiltration
rate can be indicated by the infiltration capacity of soil.
Infiltration of water into the soil can be determined by a
simple instrument called infiltrometer. The study area
to Determination of best suitable site for infiltration
well on the basis of infiltration rate of soil to near
Ekana Stadium, SadarTahsilLucknw. Experimental
work was carried out on clay with medium plasticity
clay and sits with low plasticity. Present study double
ring infiltrometer was used for measurement. The
different soil conditions affect the soil infiltration rate.
Infiltration will be maximum at the beginning and it
decays exponentially and gets a constant value.
Infiltration rate place an important role in generation of
runoff volume. The study of infiltration comes in many
hydrological problems like runoff estimation soil
moisture budgeting and for planning of irrigation.

Index Terms: Infiltration site suitability, permeability
properties, of soil suitable site, double ring,
infiltrometer infiltration rate.

1.INTRODUCTION

Infiltration is the process where the water enter
surface strata of the soil and move down towards
water table. Maximum rate (LT™).at which a soil in
any given Condition is capable for absorbing water is
totally soil characteristic. Prevailing rate at which the
water entered given soil at any given time is known
as Infiltration rate measured by depth (in mm).
Hydraulic conductivity is ability of a fluid to flow
through a porous medium. It is determined by the
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size and shape of the pore spaces in the medium &
viscosity of fluid. OR It is expressed as the volume of
fluid that will move in unit time under a unit
hydraulic gradient through a unit area measured
perpendicular to the direction of flow. The steeper the
slope (gradient), the less the infiltration or seepage.
The more saturated the loose Earth materials are, the
less the infiltration. Porosity is the percentage of open
space (pores and cracks) in a earth surface. The
greater the porosity, the greater the amount of
infiltration.sponge clay brick. The clay surfaced soils
are compacted even by the impact of rain drops
which reduce infiltration. This effect is negligible in
sandy soils. Vegetation:- Grasses, trees and other
plant types capture falling precipitation on leaves and
branches, keeping that water from being absorbed
into the Earth & take more time to reach in to the
ground. more the vegetation Slower the Infiltration.
Roads, parking lots, and buildings create surfaces that
are not longer permeable. Thus infiltration is less. At
high temperature viscosity decreases and infiltration
increases Summer—Infiltration increases Winter—
Infiltration decreases furrow irrigation. Entrapped air
in pores- Entrapped air can greatly affect the
hydraulic conductivity at or near saturation b) Quality
of water-Turbidity by colloidal water c) Freezing-
Freezing in winter may lock pores. d) Annual &
seasonal changes —According to change in land use
pattern. Except for Massive deforestation &
agriculture.

2-FACTORS WHICH INFLUENCE
INFILTRATION

The soil type (texture, structure, hydrodynamic
characteristics)
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The soil coverage, the topography and morphology of
slopes; the flow supply (rain intensity, irrigation
flow) The initial condition of soil humidity. Soil
compaction due to rain drop impact and other effects.
Hydraulic conductivity is ability of a fluid to flow
through a porous medium. It is determined by the
size and shape of the pore spaces in the medium &
viscosity of fluid. OR It is expressed as the volume of
fluid that will move in unit time under a unit
hydraulic gradient through a unit area measured
perpendicular to the direction of flow.

SLOPE OF THE LAND: - The steeper the slope
(gradient), the less the infiltration or seepage.

DEGREE OF SATURATION: - The more saturated
the loose Earth materials are, the less the infiltration.

POROSITY: - Porosity is the percentage of open
space (pores and cracks) in a earth surface. The
greater the porosity, the greater the amount of
infiltration.

SURFACE COVER CONDITION:- Vegetation:-
Grasses, trees and other plant types capture falling
precipitation on leaves and branches, keeping that
water from being absorbed into the Earth & take
more time to reach in to the ground. MORE the
vegetation Slower the Infiltration.

Land Use: - Roads, parking lots, and buildings create
surfaces that are not longer permeable. Thus
infiltration is less.

TEMPERATURE - At high temperature viscosity
decreases and infiltration increases Summer -
Infiltration increases Winter — Infiltration decreases
FURROW IRRIGATION

OTHER FACTORS - a) Entrapped air in pores-
Entrapped air can greatly affect the hydraulic
conductivity at or near saturation b) Quality of water-
Turbidity by colloidal water ¢) Freezing- Freezing in
winter may lock pores. d) Annual & seasonal changes
—According to change in land use pattern. Except for
Massive deforestation & agriculture.

3-STUDY AREA
Low land area of Ekana Stadium, TahsilSadar
Lucknow in 3km in radius.
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; Figure:-1 Location of Experimental Sites, SadarTahil. Lucknow
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The Latitude of Lucknow Uttar Pradesh, India is
26.84670 N Longitude 80.94620 E. Lucknow is the
capital city of Uttar Pradesh.

4-OBJECTIVE

To identification of the soil with their properties

To find the infiltration rate by double ring
infiltrometer

To suggest the area for suitable site for infiltration

5-METHODOLOGY

Infiltration of water into the soil can be determined
by a simple instrument called Double ring
infiltrometer. The cylindrical ring infiltrometer
consist of single metal cylinder. These cylinders are
partially inserted into the ground and water is filled
up to a margin inside the cylinder and after that the
speed of penetration of water is measured with
respect to the time and depth of penetration of water
inside the cylinder. Four types of cylinders are taken
for this experiment of diameter 15cm, 30cm,
45cm&60cm and they are experimented as 15-
45cm& 30-60cm double ring infiltrometer. To spread
the water vertically after infiltration we use double
ring infiltrometer. Double ring infiltrometer is better
than single ring infiltrometer. In single ring
infiltrometer the water will spread horizontally &
vertically both, from which water will not move only
towards the ground water but using double ring
infiltrometer the water will penetrate in one direction
that is towards the ground water without much
wastage of water.
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Figure-3 sample site-1

infiltration rate(cm/hr)

time in minutes

5.1-Sample Site-1

The first sample site is covered by thin grasses. The
maximum infiltration rate has found 10.20 cm/hrs
and minimum has 3.90 cm/hrs. The average
infiltration rate is 6.95 cm/hrs. The infiltration rate
has come at constant level only after 125 minutes and
reached at stagnant after completion of 140 minutes
(Figure-3). The average coefficient of permeability
8.35E-05 cm/sec. and moisture of soil 19.7% the soil
of first sample site is 0.00 to 3.0 m. of first strata
found clay with medium plasticity second strata from
3.00 meter found clay and silts with low plasticity
and third strata from 6.00 meter to 10.0 meter, again
consists of a layer of clay with medium plasticity.
S.P.T. values obtained in respective clayey layer
from 8 to 24 indicating very stiff clay void ratio of
soil sample found 0.60 compression index soil found
0.1062 The maximum and even average rate has an
unusually high due to less moisture present in sample
soil and thin, loose and coarse soil cover. The lateral
spread component has observed as a dominant one.
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Figure- 4 sample site-2
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5.2-Sample Site-2

The second sample site is covered by thin grasses.
The maximum infiltration rate has found 4.2 cm/hrs
and minimum has 2.7 cm/hrs. The average infiltration
rate is 3.53 cm/hrs. The infiltration rate has come at
constant level only after 146 minutes and reached at
stagnant after completion of 226 minutes (Figure-4).
The average coefficient of permeability 1.99E-04
cm/sec. and moisture of soil 20.33% the soil of
second sample site is 0.00 to 3.0 m. of first strata
found clay with medium plasticity second strata from
3.00 meter found clay and silts with low plasticity
and third strata from 6.00 meter to 10.0 meter, again
consists of a layer of clay with medium plasticity.
S.P.T. values obtained in respective clayey layer
from 8 to 18 indicating medium to stiff clay void
ratio of soil sample found 0.59 compression index
soil found 0.105. Infiltration rate has little at initial
time period but least difference between minimum
and maximum infiltration rate.

Figure- 5 sample site-3
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5.3-Sample Site-3

The third sample site is covered by thin grasses. The
maximum infiltration rate has found 6.0 cm/hrs and
minimum has 2.2 cm/hrs. The average infiltration
rate is 3.19 cm/hrs. The infiltration rate has come at
constant level only after 162 minutes and reached at
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stagnant after completion of 262 minutes (Figure-5).
The average coefficient of permeability 4.16E-04
cm/sec. and moisture of soil 19.87% the soil of third
sample site is 0.00 to 3.0 m. of first strata found clay
with medium plasticity second strata from 3.00 meter
found clay and silts with low plasticity and third
strata from 6.00 meter to 10.0 meter, again consists
of a layer of clay with medium plasticity. S.P.T.
values obtained in respective clayey layer from 6 to
18 indicating medium to stiff clay void ratio of soil
sample found 0.49 compression index soil found
0.109. Infiltration rate has medium and almost
constant to end time.

Figure- 6 sample site-4
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5.4-Sample Site-4

The forth sample site is covered by thin grasses. The
maximum infiltration rate has found 5.5 cm/hrs and
minimum has 3.0 cm/hrs. The average infiltration
rate is 4.34 cm/hrs. The infiltration rate has come at
constant level only after 132 minutes and reached at
stagnant after completion of 183 minutes (Figure-6).
The average coefficient of permeability 2.95E-04
cm/sec. and moisture of soil 20.02% the soil of forth
sample site is 0.00 to 3.0 m. of first strata found clay
with medium plasticity second strata from 3.00 meter
found clay and silts with low plasticity and third
strata from 6.00 meter to 10.0 meter, again consists
of a layer of clay with medium plasticity. S.P.T.
values obtained in respective clayey layer from 7 to
17 indicating medium to stiff clay void ratio of soil
sample found 0.59 compression index soil found
0.108 Infiltration rate has observed very little flexible
at maximum and average infiltration rate.

6-CONCLUSION
The infiltration depth at the selected time intervals

was measured in all the selected sites under different
soil conditions based on the double ring infiltrometer
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field observations. A total four experiments were
conducted at Low land area of Ekana Stadium,
TahsilSadarLucknow in 3 km in radius. From
research work it was found that soil conditions
effects infiltration rate. From the graphs of
infiltration rates against time it is found that initial
infiltration rates were high and decreased with time
up to constant infiltration rate. There are many
factors which affects the soil infiltration rates. The
major factor which affect the infiltration rates are soil
parameters. Bulk density and water content were
determined for different sites. Therefore the research
into the definite relation on influence of soil
parameters on infiltration capacity is required to
establish As a conclusion, we get the time is found to
be constant at volume of water. The soil permeability
plays an important role in selecting infiltration
capacity. The infiltration curves were plotted against
infiltration rate and time for different soil conditions
From Figure-3, 4, 5 & 6. It is observed that a high
infiltration rate occurs less moisture present in
sample soil and thin, loose and coarse soil cover for
medium clay and low infiltration rates for stiff
compacted soil. As the compacted soil will have low
infiltration rate. The infiltration rate also depends on
soil characteristics such as soil texture, hydraulic
conductivity, soil structure, vegetation cover of the
land etc. It was observed that initially infiltration
rates were higher and decreased with time up to
steady infiltration rate in all the sites where the test
has been carried out. The present attempt has an
experimental work, measured actual infiltration rate
at different sample sites. It is necessary to check
infiltration rate for determination of best suitable site
for infiltration well. There are other requisites and
geographical conditions for the same, but it should be
more feasible and suitable with sufficient natural rate
of infiltration. Sample site-1 & 4 have observed more
than sufficient potential and site 3 has also moderate
capacity to infiltrate water for long period of time for
maximum ground water recharge. Remaining simple
site has not enough potential in case of surrounding
infiltration rate.
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Table-1 Infiliration rate measured on the basis of experimental observations

Site-1 Site-I1 Site-I11 Site-IV
Level . Cumulativ | Infiltration . Curmulativ | Infiltration - Cumulativ | Infiltration . Curmulativ | Infiltration
mnem Tune ¢ Time Ratem Tune e Time Ratem Tune ¢ Time Ratem Tune ¢ Time Ratem
(Minutes) (Minutes) | em'hrs (F) (Miutes) (Minutes) | em/hrs(F) (Mutes) (Minutes) | emhrs(F) (Miutes) (Minutes) | em'hrs(F)

0 0.00 0.00 0.0 0.00 0.00 0.0 0.00 0.00 0.0 0.00 0.00 0.0

1 6.00 6.00 10.0 15.00 15.00 40 10.00 10.00 6.0 1190 1190 30

2 500 11.90 102 15.10 30.10 40 1333 2335 45 11.60 2350 52

3 6.10 18.00 0.8 1820 4830 33 20.00 4335 30 17.60 41.10 34

4 6.15 24.15 0.8 14.00 6230 43 16.50 5085 36 12.00 53.10 50

3 7.00 31.13 8.6 16.30 78.80 36 13.60 7543 38 11.00 64.10 53

1 240 4033 6.4 15.00 03.80 40 16.60 02.05 36 13.00 77.10 46

2 10.00 5055 6.0 1420 108.00 42 2050 112.55 29 14.15 9125 42

3 11.30 61.83 33 18.00 126.00 33 24.00 136.33 25 1220 103.43 49

4 11.00 7285 55 20.00 146.00 30 2460 161.15 24 1190 11535 50

3 9.90 82.75 6.1 21.00 167.00 29 27.20 18833 22 16.10 13143 37

1 12.90 93.63 4.7 20.00 187.00 3.0 25.00 21335 24 16.30 14795 36

2 14.00 109.63 43 17.00 204.00 33 2340 236.73 23 17.00 164.93 32

3 13.30 12495 39 22.00 226.00 27 25.10 261.83 22 18.00 182.93 3.0

4 1460 13953 26.80 252.80 30.00 191.85 2330 208125

Max F 10.20 420 6.00 5.50
Total | MiniF 390 270 220 3.00
AVGEF 6.93 3.33 3.19 4.34
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