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Many springs occur in and around Pasighat. Eight major springs of the area were considered for the
study. These springs are Dimple type, Fault dam type, and a combination of Fault dam and Border
type. The highest discharge is 263.23 L/sec and the lowest is 1.91 L/sec. The aquifers are terrace
deposits that comprise of unsorted boulders, cobbles and pebbles in sandy matrix and the springs occur
at the base of different terrace levels. Due to the scarcity of dug wells or deep tube wells, subsurface
investigations were done using vertical electric sounding (VES). VES data generated at six locations
show H-type situation. The aquifers are at shallow depth, unconBned, and have good hydrogeological
prospects. At the T2 terrace, volume of water stored is 42,14,512.5 m3 and the combined discharge of
springs is 38,257.92 m3/day. These springs are recharged by precipitation and inCuent streams. Springs
of the study area are aligned along the Himalayan Frontal Thrust (HFT) and its splays, and they have
a major role in the evolution of these springs. The springs were formed due to topographic breaks and
less permeable collapsed debris. Local people use spring water for the household, irrigation, laundry,
and Bsheries.
Keywords. Hydrogeology; springs; vertical electric sounding (VES); Himalayan Frontal Thrust (HFT);
Pasighat.

1. Introduction
Water is vital for daily life. It is used for drinking
purposes, household activities, agriculture and
other Belds of human livelihood. In India, the
major sources of drinking water are tap water, well
water, hand pump/tube well and other sources
which include water from ponds, springs, lakes, etc.
Of the total population in India, 3.5% use other
sources for drinking purposes, which is, 15.7% in
Arunachal Pradesh (Census of India-B 2011). In
East Siang district, out of 151 villages, 39 villages

use springs as a source for drinking water (Census
of India-A 2011).
Along with other sources, the use of springs as
source for water supply has been observed since
distant past. Based on the evaluation of hydrogeological and archaeological data of Indus basin, it is
more likely that natural hot and cold springs would
have supplied the cities of Mohenjo-daro, Harappa
and many other Indus valley settlements with fresh
hot and cold water (Erfurt-Cooper and Cooper
2009). Greek ambassador travelling in India in 3rd
century has mentioned about the use of Indian
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spring water and in many areas, these springs are
associated with Gods which indicate that people
are aware of these springs for a very long time
(Erfurt-Cooper and Cooper 2009).
Apart from some preliminary technical reports
(e.g., Neigi et al. 2007; Mahamuni and Upasani
2011), no detailed literature exists on the Himalayan springs despite their societal importance. In
northeast India, very few works have been done as
regards to hydrogeological study of springs.
Springs occurring in the Mirem area of East Siang
district, Arunachal Pradesh have been studied
based on local geology and topography and also,
amount of discharge, type of springs, recharge area
and aquifer materials have been calculated and
identiBed (Rajkonwar et al. 2016).
Along the Himalayan foothills, a number of fresh
water springs occur and together with other sources of fresh water, springs serve as an important
source of water for the local inhabitants. Likewise,
in the study area also, springs are an important
source of water for the common people and
supplement their need for water in the Belds of
agriculture and other household activities.
Pasighat, one of the oldest towns of East Siang
district of Arunachal Pradesh has its unique culture and history. Situated on the banks of the
Siang River, this town is endowed with scenic
natural beauty. Pasighat town is built up on different terrace levels of the Siang River and a large
number of springs are found to occur at the base of
these river terraces. These springs, for a long time,
have been serving the local inhabitants as a source
of water for agriculture, household as well as for
recreational purposes.
Through this study, an attempt has been made
to understand the hydrogeologic condition of the
springs. The main objectives of the study are to
identify the type of spring, aquifer material and to
measure discharge of the springs. Also, based on
local geology, topography and resistivity sounding
data a conceptual layout of the hydrogeological
setup of the springshed demarcating the recharge
and discharge areas have been prepared.
2. Study area
The study area lies in and around Pasighat town of
East Siang district of Arunachal Pradesh situated in
the northeastern extremity of India. It occurs between
latitudes 28°000 –28°100 and longitudes 95°100 –95°250
(Bgure 1) and covers an area of 69.73 km2.
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Physiographically, it consists of the Himalayan
range and eastern part of Brahmaputra plain with the
Himalayan range in the northern and western sides.
Based on stratigraphy and structure, the Arunachal
Himalaya has been divided into two broad tectonic
divisions, viz., the Frontal Fold Belt (FFB) and the
Main Himalayan Belt (MHB). The FFB comprises of
Siwalik Group and forms the Sub-Himalaya, while in
the MHB Paleoproterozoic to Middle Eocene sediments
and associated basic igneous rocks are found forming
the Lesser Himalaya and Higher Himalaya, separated
by the Main Boundary Fault, MBF (GSI 2010).
The major rivers of Arunachal Pradesh are the
tributaries of the Brahmaputra River. River Siang
and its tributaries, Sibo Korong, Siku, etc., are the
major rivers draining the study area. Pasighat
town is located on the right bank of Siang River
and is situated on the river terraces of the Siang.
Geomorphologically, the area of study can be
divided into three major geomorphic units, viz.,
Denudo-structural hills consisting of moderate to
high grade metamorphic rocks having steep slopes,
structural hills which are less compact and are
composed of Siwalik and Gondwana group of rocks
and Piedmont alluvial plains (CGWB 2013).
Siwalik Group (GSI 2010) occurs as a linear belt
along the foothills of Arunachal Pradesh and it is
overlain by the alluvium. On the left bank of Siang
River, it is tectonically overlain by the rocks of the
Bomdila Group (GSI 2010). Siwaliks are exposed
towards the northern part of the study area and
towards the southern part, terrace and alluvium are
present. The Siwalik rocks are medium grained, grey
coloured, current bedded sandstone having concretionary nodule and pebble lenses of Subansiri Formation and terrace deposits comprise of unsorted
pebble, cobble, boulder in a sandy matrix. The
Siwaliks have been uplifted by the HFT (Himalayan
Frontal Thrust) over the terrace deposits in the
region (Bezbaruah et al. 2016).
The area has been divided into three hydrogeological units: consolidated unit which acts mainly
as runoA zone, semi-consolidated unit where
groundwater occurs under semi-conBned to conBned condition and unconsolidated unit having
high permeability (CGWB 2013).
3. Methodology
The Cuvial terraces present in the area have been
mapped using hand-held GPS. For the purpose of
mapping, toposheet of Survey of India of 1:50000
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Figure 1. Location map of the study area modiBed after Bezbaruah et al. (2016).

scale (toposheet nos. 82 P4 , 82 P8 , 83 M1 and 83 M5 ) and
satellite imagery downloaded from Google earth
have been used.
A geoelectrical survey consisting of six VES
points was carried out at different terrace levels of
Siang River (Bgure 2). Soundings were obtained by
employing a Schlumberger conBguration with a
half current electrode spacing (AB/2) ranging from
1.5 to 100 m.
The interpretation of VES data was done using the
IPI2Win Version 3.1.2c, 17.10.08 (1990–2008)
Resistivity Sounding Interpretation software developed in the Moscow State University by BobachevAA (Alexey Bobachev\bobachev@rambler.ru[).
This 1D VES data inversion software is highly user
friendly for the interpretation of the multi-layered
earth models and is based on the inversion theories

given by authors like Inman (1975), Koefoed (1976)
and Davis et al. (1980). Information derived from
geologic maps and data collected at outcrops and
different locations were taken into account during
interpretation of the sounding data.
The resistivity values plotted against depth are
schematized to a resistivity layer model: a sequence
of horizontal layers according to different resistivity values. The lithologs prepared at the edge of
terraces (Bgure 3) and the point of emergence of
springs were used as control points and were used
in calibration between lithology and resistivity and
to locate the water table to get a uniBed layer
model applicable to all Beld curves. General calibration is shown in table 1. The information
detailed in table 1 has been used to interpret the
resistivity soundings and developing layer models.
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Figure 2. Map showing location of springs, VES points and
location of lithologs prepared and hydrogeologic cross-sections
(modiBed after Bezbaruah et al. 2016). 1. Terrace deposits,
2. Subansiri Formation, 3. Alluvium, 4. Strike slip fault,
5. Thrust, 6. Channel deposits, 7. VES point, 8. Location
of lithologs prepared, 9. Springs, 10. Cross-sections, and
11. Cross-section used for correlation of resistivity values.

Outcrops present at the edge of the terraces, springs
and water levels of the rivers were used for calibration
of sounding data. The location of the outcrops is
shown in Bgure 2. The correlation for resistivity
survey has been prepared and is shown in Bgure 3.
For the measurement of discharge, Coat method was
mostly employed. Under suitable conditions, discharge of springs were also measured using a container
of known volume and a stopwatch (Michaud and
Wierenga 2005). Discharge data of eight springs of the
study area has been collected (Bgure 2). From this
data, the discharge of the springs of the study area has
been calculated. The hydrogeologic data of spring
inventories and discharge data of the springs of the
study area are presented in table 2.

4. Results and discussion
The study area on the right bank of Siang River is
observed to have almost even topography consisting of large Cat terraces with steep escarpments
marking the boundary of the terraces. Slope map of
the area has been prepared using ASTER DEM
data (Bgure 4). It has been observed that most part
of the area comprises of large terraces of Siang river
and the Cat top of the terraces have slopes ranging
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between 0° and 5°. Higher values of slopes
demarcating the boundary of the terraces are found
to have values ranging from 5° to 25°. Slope aspect
map (Bgure 5) prepared from the slope map shows
that some parts of the study area are sloping
towards NE direction, i.e., towards the valley of
Siang river, and the area as a whole slope towards
the SE, S, and E directions following the general
trend of the slope of the Himalayan foothills
present in the area.
Four levels of terraces have been mapped in the
area situated on the right bank of Siang River
(Bgure 6). The highest level of terrace T4 has an
elevation of about 250 m and the elevation of the
river bed T0 is about 150 m. The T1 is the largest of
the terraces in terms of area covering 11.32 km2.
The terrace deposits are underlain by the Siwalik
group of rocks. It has also been observed that
HFT runs across the area and displacements occurring along several faults which are the splays of
HFT have resulted in the development of the terraces. These terrace deposits comprise of unsorted
boulders, cobbles and pebbles in sandy matrix.
In the study area, a number of small and large
springs are found to be present (Bgure 2) and the
spring water is used by the local community to
fulBl their various daily needs. Discharges of these
springs were measured, and the springs have been
categorized into different types based on Bryan’s
classiBcation of springs (Bryan 1919). Bryan classiBed springs mainly into springs due to deep
seated water and springs due to meteoric water.
The springs due to meteoric water have been further classiBed into depression springs, contact
springs, artesian springs and springs in impervious
rocks. These divisions of springs due to meteoric
water have been further subdivided into different
types.
The springs of the area are found to be mostly of
Dimple type, Fault dam type and a combination of
Fault dam and Border type having high amount of
discharge ranging from as high as hundreds of litres
per second to as low as 1–2 L/sec. Dimple springs
are a type of depression springs formed due to
depression along hill side. Fault dam springs are a
type of contact springs where the damming eAect
causing the emergence of spring is due to the
presence of faults that has brought in contact layers having different permeability. Similarly, a
Border spring is a type of depression spring which
is formed due to change in slope along the border of
different geomorphological units which in the present case are the terrace deposits and alluvial plain.
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Figure 3. Location of lithologs, VES point, topographic proBle, litho-section of outcrop and correlation of VES and lithology.
Table 1. Calibration
lithology.
Resistivity range
(Xm)
500–5000
30–900
1000–2000

between

different

resistivity

and

Lithology
Unsaturated terrace deposits
Saturated terrace deposits
Siwalik rocks

The aquifers hosting the springs have also been
studied. The highly porous and permeable terrace
deposits act as the aquifers in the study area. The
springs occur at the base of different levels of the
river terraces. Details of the spring inventory along
with the utilization of the spring water by local
inhabitants are given in table 2. It has been
observed that the frequency of springs is higher
towards the southern part of the area where these
springs have a higher amount of discharge owing to
the larger areal extent of the terraces. The larger
areal extent of the terraces has resulted in the
formation of large aquifers accommodating a larger
reserve of groundwater and also by providing a
large zone for discharge of groundwater through
seepages and springs.

It has also been found that the springs of the
study area are aligned along the HFT and its splays
that run across the area. Hydrogeologic cross-sections have been prepared to study the interrelationship between the springs occurring at the base
of different terrace levels, HFT and the streams
present in the area.
During the vertical electric sounding operations
carried out in the area, the depth to water table,
hydrostratigraphic units and the aquifer zones
were identiBed. The measured apparent resistivity
curve and interpreted (modelled) curves are shown
in Bgure 7. Three layered earth models for different
cases have been prepared. The general trend of the
smoothened curves shows H-type situation (i.e.,
q1[q2\q3). In the study area, two hydrostratigraphic units, viz., terrace deposits and Siwalik bed
rocks, have been identiBed. The high resistivity
values are associated with the dry and unsaturated
sand/gravel beds and fall in the range of
500–5000 Xm. Aquifer resistivity values fall in the
lowest resistivity range of 30–900 Xm. The intermediate resistivity values are shown by the bedrocks which are the Siwalik rocks of the study area.
From the sounding data, it has been found that the
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Table 2. Hydrogeological data of spring inventories and discharge measurement.
Location
no.

Type of spring

1
2
3
4
5
6

Dimple springs
Fault dam springs
Fault dam springs
Fault dam springs
Fault dam springs
Fault dam springs

7

Combination of Fault dam
and border spring
Combination of Fault dam
and border spring

8

Discharge
(L/sec)

Associated terrace
level

2.76

At the base of T2 level

Irrigating paddy Belds
Laundry services, Bsheries
Irrigating paddy Belds, Bsheries
Household purpose
Household purpose
Household and recreational
purpose (as pools)
Irrigating paddy Belds

14.74

At the base of terrace

Irrigating paddy Belds

48.83
128.18
1.04
30.94
1.91
263.23

At
At
At
At
At
At

the
the
the
the
the
the

base
base
base
base
base
base

of
of
of
of
of
of

T2
T2
T2
T2
T2
T2

level
level
level
level
level
level

Utilization of spring
water

Figure 4. Slope map of the study area.

terrace deposits of the area act as the principal
aquifer zone that exists at shallow subsurface with
depth ranging from\10 m to as high as 50 m in the
area covered by terrace deposits. In the area covered by alluvium water table is found to occur at
much shallower depth of \ 5 m. All the aquifers in
the area occur in unconBned condition.
Data collected from vertical electric sounding
carried out at six locations in the area were utilized
for preparing the hydrogeologic cross-sections
(Bgure 10). As the direction of slope of water
table follows the general topographic slope of an

area, the alignment of the hydrogeologic crosssections were made following the general topographic slope of the area which was observed from
the slope direction map.
The hydrogeologic setup of the study area has
been depicted with the help of the hydrogeologic
cross-sections (Bgure 8a–d). The alignment of the
springs of the area along the HFT indicates a close
inter-relationship between the springs and HFT
running through the area. It can be inferred that
displacements along the HFT have played a major
role in the development of the springs of the area.
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Figure 5. Slope aspect map of the study area.

Figure 6. Map showing the terraces of the area. 1. T1 level
terrace, 2. T2 level terrace, 3. T3 level terrace, 4. T4 level
terrace, 5. Thrust, 6. Strike slip fault, 7. Sand bodies, and
8. Alluvium.

From the hydrogeologic cross-sections, it is evident
that the displacement that has occurred along the
HFT has uplifted the terrace materials thus forming topographic breaks. Also the collapsed debris
that have been accumulated along the topographic

breaks have varying amount of permeability as
compared to the original terrace materials due to
the complex intermixing of the terrace materials.
Thus, both of these two factors, the topographic
breaks and the less permeable collapsed debris
have together resulted in the evolution of the
springs of the area.
The discharge of the springs has been measured
both in pre- and the post-monsoon periods. These
springs have a high volume of discharge both in the
pre- and the post-monsoon seasons. The volume of
water stored in the T2 level terrace that is available
for discharge through springs has been calculated
using the level of springs as base line. Data used for
the calculation of water storage is shown in table 3.
The volume of water stored is found to be
42,14,512.5 m3. The combined discharge of the
springs draining the T2 level terrace is found to be
38,257.92 m3/day. Thus, it is seen that if no water
is replenished into the aquifer, the whole storage of
water available for discharge by the springs would
be exhausted in around 110 days. In the present
study, only the major springs present in the area
were considered. It is thus evident that the total
discharge of groundwater occurring in the area
would be larger than the calculated value and thus
the groundwater stored would be drained in much
lesser time period than calculated. But high
amount of discharge is found to occur in the area
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Figure 7. (a–f) Interpretation of VES data. Exact values (black) and the smoothened trend (red). Interpretation by inversion
(blue).

throughout the year. Thus it is apparent that there
is a continuous addition of water to the groundwater storage from the inCuent streams present in
the area, which in the present case are the Sibo
Korong, Sippi Korong and Sille Korong. Due to
high permeability of the terrace deposits there is
more inBltration of stream water into terrace
deposits.
The precipitation and potential evapotranspiration of the area have also been studied (Bgure 9).
From this study it is seen that the potential evapotranspiration is higher than the precipitation during
the period from November to March. Hence the
aquifers of the area receive only negligible amount of
recharge from precipitation for this period of 5
months. In order to maintain high amount of total
discharge of the order of 38,000 m3/day for a period
of 5 months by the springs, the aquifers of the area
have to receive groundwater recharge from sources
other than precipitation which in this case is
recharge from the inCuent streams. The high discharge during the monsoon period is perceptibly
caused due to the high amount of monsoon precipitation occurring in the area. But even during the
post-monsoon period, the springs continue to deliver a high amount of discharge. This is because both
during the post-monsoon as well as the monsoon
periods, the aquifer of the area receives a

considerable amount of recharge from the streams
Cowing through the area. The highly inCuent nature
of the streams Cowing through the area can be perceived from the fact that the discharge of the
streams diminishes drastically soon after they go
past the river terraces as the streams transfer most
of their discharge to the permeable terrace deposits.
Similar conditions are found to occur both in the
right and left banks of Sibo Korong. The hydrogeologic cross-sections of the area (Bgure 8a–d) show
that the streams Cowing through the area are
recharging the terrace aquifers. Flow of groundwater has been observed to occur from the streams
Cowing through the area towards the points of
emergence of the springs.
The area can be divided into northern and southern
parts separated by the Sibo Korong. Four hydrogeologic cross-sections have been constructed in the area,
two each in the northern and southern parts.
In the northern part of the area, several seepages
are found to occur at the base of T2 level terrace.
These seepages combine together to form the
springs present below J.N. College campus. At T4
level terrace, groundwater is found at depth greater
than 50 m and at T3 level at a depth of about 10 m.
At T1 level terrace, groundwater is found to occur
at a depth of about 15 m. The terrace deposits
act as the aquifer present in the area. The Sippi
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Figure 8. (a–d) Hydrogeologic cross-section. 1. VES point, 2. Water table, 3. Springs, 4. Unsaturated terrace deposits,
5. Saturated terrace deposits, 6. Siwaliks, 7. Fault, 8. Saturated alluvium, and 9. Unsaturated alluvium.

Korong and Sibo Korong act as inCuent streams
and the aquifer receives recharge from these two
streams along the south-western part of the area
(Bgure 8a and b).
Along the southern part of the area, T2 and T1
level terraces are encountered. In this area, a continious line of seepages following HFT are found to
occur at the base of T2 level terrace. These

seepages combine to form a total of seven large and
small streams starting from Dhobighat area in
Pasighat town and continues up to Runne village.
In this part of the area, water table is found to
occur at a depth between 10 and 20 m on the T2
level terrace. Water table occurs at greater depth
along the low elevation hills which gradually
decreases towards the edge of the terraces along
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Figure 8. (Continued.)

Table 3. Table showing the data used for calculation of groundwater storage.
Area of T2 level storage
Thickness of saturated zone above spring level
Volume of the prism of stored groundwater above spring level
*Porosity of terrace deposits

6.015 km2
5.1 m
15.329106 m3
27.5%

*After Smith and Pun (2014).

the south-eastern direction. Alluvium is present
towards the south-eastern part where the shallowest water table occurs at depths \5 m. The
terrace aqifers receive groundwater recharge from
Sibo Korong Cowing along the northern edge of the
terraces. Groundwater is discharged along the edge
of T2 level terrace present in the southern and
south-eastern parts in the form of springs and

seepages, thus forming a number of small water
bodies like small ponds, scatterred along the edge
of the terraces (Bgure 8c and d).
Fence diagrams showing movement of groundwater in the terrace deposits of the area have been
prepared combining the hydrogeologic cross-sections (Bgure 10a and b). These fence diagrams
show a continuous Cow of groundwater occurring

J. Earth Syst. Sci. (2021)130:24

Page 11 of 13 24

Figure 9. Potential evapotranspiration–precipitation relationship. (a) Year 2013, and (b) Year 2016.

Figure 10. (a, b) Fence diagrams showing movement of groundwater. 1. Springs, 2. Water table, 3. Unsaturated terrace
deposits, 4. Saturated terrace deposits, 5. Siwaliks, 6. Saturated alluvium, 7. Unsaturated alluvium, and 8. Fault.

from the northern and south-western parts towards
southern and south-eastern parts.
Recharge and discharge areas have been demarcated
both in monsoon and non-monsoon periods (Bgure 11a
and b). It has been found that during the monsoon
period together with the recharge occurring along the

inCuent streams, due to the high permeability of the
terrace deposits, the whole area of the terraces acts as
recharge area for the aquifers. During the non-monsoon
period, recharge is found to occur along the banks of the
inCuent streams. The locations of the springs present in
the area are identiBed as discharge areas.
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Figure 11. Map showing the groundwater recharge and discharge area on geological map (modiBed from Bezbaruah et al. 2016).
(a) Non-monsoon period and (b) monsoon period. 1. Terrace deposits, 2. Subansiri Formation, 3. Alluvium, 4. Strike slip fault,
5. Thrust, 6. Channel deposits, 7. Recharge area, and 8. Discharge area.

5. Conclusions
The conclusions derived from the above study are
given below:
(i)

(ii)

(iii)

(iv)

(v)

Four levels of river terraces of Siang were
mapped in the study area. The slope is between
0° and 5° with 5°–25° slope along the edge of the
terraces, and tilts towards NE, E, SE, and S
directions.
Springs are present at the base of different
terrace levels. These springs are classiBed as
Dimple Spring, Fault Dam Spring, and a
combination of Fault Dam and Border Spring.
The highest discharge of the springs is
263.23 L/sec and the lowest is 1.91 L/sec.
The springs are aligned along the HFT and
movement along HFT has resulted in their
emergence.
Due to a lack of hydrogeologic structures like dug
wells, subsurface information was collected using
geoelectric resistivity surveys. The interpreted
resistivity curves show an H-type situation.
Terrace deposit is the aquifer present throughout the area except in the southeast part
where alluvial aquifer is present. In the terrace
aquifers, the water table is between 10 and
50 m bgl (below ground level), whereas it is
\ 5 m deep in the alluvial aquifer. However,
due to the high porosity and permeability,
and uniformity of the terrace aquifers, they
are considered more suitable for groundwater development.

(vi)

Hydrogeologic cross-sections and fence
diagrams show that the tributaries of Siang
act as inCuent streams and groundwater
moves from these tributaries and foothill
regions towards Siang River.
(vii) A comparison of precipitation and potential
evapotranspiration indicates that groundwater is recharged by precipitation during
the months from April to October. During
the monsoon period along with the inCuent
streams, the whole terrace acts as a recharge
area while during the non-monsoon period,
groundwater recharge occurs only along the
banks of the inCuent streams. The discharge
areas lie along the edge of the terraces where
springs are present.
(viii) The combined discharge of the springs is
much larger than the calculated total
groundwater storage of the terrace aquifer.
This indicates that the inCuent streams
continuously recharge the groundwater storage and have enabled the springs to maintain
high discharge.
(ix) Human build-ups prevent natural inBltration of water resulting in a decrease of
groundwater recharge. Necessary steps
required for the protection of recharge
areas would include limiting excessive
human build-ups on the terraces or along
the bank of the inCuent streams. Also,
human build-ups along the edges of the
terraces will block the Cow of groundwater,
thus reducing or diverting the discharge of

Page 13 of 13 24

J. Earth Syst. Sci. (2021)130:24

(x)

(xi)

the springs. Since the population density of
the study area is less, the eAect of anthropogenic activities on recharge and discharge areas is not a matter of immediate
concern. Nevertheless, necessary measures
should be adopted to protect recharge and
discharge areas in the future.
Certain measures that can be suggested for
the development of springshed include building water tanks at the location of springs.
This would serve as a clean storage facility of
spring water. Also, proper water supply
mechanisms can be developed to supply
spring water from the storage tanks to the
households of the local community. Proper
hygiene of the discharge area should be
maintained by preventing dumping of wastes
and sewage at the location of springs; thus
preventing contamination of spring water. In
addition, the development of a sufBcient
number of parks and playgrounds in the
township would create natural recharge areas
that would facilitate recharge of groundwater
from precipitation. Creating suitable rainwater
harvesting facilities to drain rainwater from
households and concrete structures directing
towards areas suitable for inBltration would
minimize the loss of rainwater.
Local people use the spring water for household,
irrigation, laundry, and Bshery. So, if these
springs are properly managed, they will serve as
a sustained source of fresh water in future.
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