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ABSTRACT

In areas where groundwater is severely contaminated due to industrial pollution, there is an immedi-
ate need to arrive at effective measures for pollutant load reduction. Realistic groundwater flow and
transport models have greater use in understanding and predicting the impact of proposed remedial
measures. In this study, pollution migration and village level impact of hydro remediation through
groundwater recharge structure, check dam, was studied using micro level groundwater flow and
transport model for a highly polluted sub basin. In this research, 80 villages in the sub basin were
studied over the period 2009 - 2011. The simulated hydro remediation model provides predicted
village wise dilution of pollutant load for 30 years. The study provides an implementable frame work
for effective hydro remediation in groundwater polluted areas and river basins.

INTRODUCTION
Problem definition

Development of micro level model depicting actual
hydro geological characteristics and village wise con-
tamination profiles can be very useful in predicting
the plume movement more accurately. It can provide
a framework for implementable village level remedial
actions. Ambur sub basin is taken for the study, as
this area is severely contaminated by uncontrolled

disposal of treated and untreated tannery effluents
with TDS level ranging from 2000 - 18000 mg/ L for
more than 40 years. In this sub basin 30000 m3 of
treated and untreated effluents are disposed per day
into land, river and other water bodies. Groundwater
in 29 of the total 49 sample villages has become unfit
for irrigation as well as domestic use.
1.2 Objectives

The objectives of this study are: study of the highly
polluted unconfined aquifer system through construc-
tion of steady state and transient state three dimen-
sional flow models and transport models using Vi-
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sual MODFLOW, prediction of pollution spread for
the next 30 years from the initial year 2012, and simu-
lation of hydro remediation through check dams and
study of its impact.

STUDY AREA
General

The study area, Ambur sub basin is delineated from
Survey of India topo sheets 57L/9, 57L/10, 57L/13
and 57L/14 and it lies in between longitudes 78?33'19"
and 78748'48" East and latitudes 12?39'0.44" and
12?45'19.36" North. It measures 394.4 km?2. It is lo-
cated as shown in Figure 1 in Vellore district,
Tamilnadu, India. The Ambur sub basin comprises
the parts of Pernampattu, Madhanur, Alangayam and
Natrampalli blocks of Vellore district.
Physiographically, this district can be broadly classi-
fied as hilly terrains and plain regions. The river Palar
and its tributaries the Malatar, Guddar and Poiney
drain the entire district. The river originates in the

HEMAMALINI AND KRISHNAVENI

highlands of Nandi-durg in the Kolar district of
Karnataka (South India) and flows in a south west
direction to Vaniyambadi in Tamilnadu. The length
of the river is about 295 km in this district.

The river which drains the Ambur sub basin as
shown in Figure 2 is Palar. It flows from south west to
north east direction taking almost straight course with-
out much meandering. The eastern and western parts
of the sub basin is hilly and forest, encompassing with
Ambur reserved forest, Vellakal reserved forest, Ambur
durg reserved forest and Karappattu reserved forest.
The maximum elevation of hill present in the sub ba-
sin is 985 m above mean sea level and the minimum
being 205 m above mean sea level along Palar river
course. The local and regional relief setting gives an
idea about the general direction of groundwater flow
and its influence on groundwater recharge and dis-
charge.

Rainfall and Climate

The rain fall analysis is done by analyzing the rain-
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Fig. 1 Location map of Ambur sub basin



IMPACT OF HYDRO REMEDIATION IN DILUTION OF CONTAMINANT IN

207

Fig. 2 Physical map of Ambur sub basin

fall data of two appropriate rain gauge stations lo-
cated in Ambur and Vaniyambadi in this sub basin
obtained from Public Works Department (PWD),
Tamilnadu. The Ambur sub basin receives rainfall from
both southwest and northeast monsoons. The annual
normal rainfall (1972-2011) for the sub basin is 735.95
mm, detailed in the chapter 5. The contribution of

The CETP which are functioning in Vaniyambadi,
Ambur, Udayendram and Thuthiputtu, are located in
Ambur sub basin. There are 166 tannery units linked
to these Common Effluent Treatment Plants (CEPT).
The number individual effluent treatment plants situ-
ated in the study area are 39. These are 7 in Solur, 8in
Thuthiputtu, 2 in Mittalam, 10 in Ambur, 1 in Chinna-

Sireanmy
Falar River
Tanks
Foaest Hill
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arigam, 4 in Valaiyampattu, 3 in Vaniyambadi, 1 in
erumalpet, 2in Pudur and and 1 in Vinnamangalam
[DSlevelin the treated effluent from the CETP-Ambur
in the range of 564- 7582 mg/L and from the CETP-
aniyambadi is in the range of 4500- 18000 mg/L as
zainst the prescribed norms of 2100 mg/L (Source:
NPCB).

iver Water Quality

Tannery chistershe water quality of river is severely affected by the
Woell bocathons

isposal of treated as well as untreated tannery efflu-
at for the past several decades. Water Samples were
bllected from different reaches of river and tested for

s quality.

this district (Source: TNPCB). The number of tannery
industries, in Vellore district, under operation is 492
and in addition 109 tanneries are under closure. To-
tal number of Common Effluent Treatment Plants
(CETP)is 10. The number of member tanneries of CETP
is 395 and the number of individual effluent treat-
ment plants is 97 in this district. Present quantity of
effluent disposal from overall CETP in Vellore district
into the Palar river is 6945 kl/day, into land applica-
tion 2105 kl/day and into other water bodies 3200
kl/day (Source: Tamilnadu Pollution Control Board
(TNPCB), Tamilnadu, India).

Groundwater Quality

Groundwater quality of many villages in the sub ba-
sin was tested and analysed.

Field Study

Initially, GPS survey was conducted for locating the
severely affected villages near tannery clusters, near
river banks and villages away from tannery clusters
and in elevated places. GPS survey was also used to
locate tannery industries and polluted sites in the
study area. In the sample villages field survey and
tests encompassing geophysical survey, pumping test,
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Fig. 3 Polluted water flowing in the Palar river at
Solur village

Fig. 5 Polluted river at Thuthipattu village

collection and testing of soil samples, observation of
groundwater levels, quality of groundwater and sur-
face water were carried out. The Figures 3 to 7 show
the field photos.

METHODOLOGY

This study encompasses analysis of pollutant migra-
tion behavior in groundwater system, simulation of
hydro remediation to reduce pollutant load and study
of its impact. The methodology of this research is struc-
tured into different stages viz.

* Detailed micro level field study, survey of farmers,
government officials and village administrative
officers, field tests for primary data collection from 80
villages which involves collection of groundwater,
surface water and soil samples for finding its proper-
ties and quality, groundwater levels and location of
pollutant sources.

* Collection of spatial data and collection of second-
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Fig. 6 Tannery effluent flowing in the river at
Vadacheri crossway

ary data on agriculture, rainfall, etc., followed by field
verification of maps.

* Database creation for development of conceptual
model using GIS and input to the model

* Construction of groundwater flow and contami-
nant transport model using Visual MODFLOW and
calibration of the models and validation.

* Simulation of hydro remediation through check
dams and finding their impact.

Groundwater Flow and Transport Modeling

Groundwater flow models (Ala Eldin et al., 2000,
Houcyne and Florimond, 2006) are conceptual
description of physical systems or processes of
sub-surface flow of water into mathematical equations.
These equations are used to simulate the actual ground
water system, based on different stresses operating in
the groundwater domain. Such models are used to
represent qualitative and quantitative information of
the groundwater system. These models are used to
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Fig. 7 Tannery effluent flowing in the river at
Periyavarigam
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Fig.11 Transient state flow model calibration Vs
observed head for January month

study groundwater flow dynamics, groundwater mass
balance so as to manage groundwater resources. These
models are also useful in studying the contaminant
transport (Gurunadharao & Gupta 1999; Thangarajan
1999; Gurunadharao et al. 2001; Mondal and Singh
2009) in groundwater system, assessing the severity
of pollution and taking remedial measures.
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Fig. 8 Ambur sub basin model with boundary

conditions
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Fig. 10 Steady state transport model calibration
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Fig. 12 Transient state transport model calibration Vs
observed concentration for January month

Conceptual Model

Using remote sensing and GIS techniques and based
on the detailed micro level field data, the conceptual
model of the Ambur sub basin was developed. The
conceptual model was used to construct numerical
groundwater model of the Ambur sub basin using
Visual MODFLOW (McDonald and Harbaugh, 2003),
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which is based on the finite difference method. This
groundwater flow model was used to develop the pol-
lutant transport model for the purpose of predicting
the pollutant spread over a future time period.
Governing Equations of Groundwater Flow and
Transport

The governing flow equation (Anderson and
Woessner, 1992) for three-dimensional saturated flow
in unconfined aquifer is given as:

0/ 0x (Kxxh oh /ox)+0/0y(Kyyh ch/dy)+0/ oz
(Kzzh 6h/ 0z)-Q=Sy oh/ ot

where,

Kxx, Kyy, Kzz = hydraulic conductivity along the
x,y,z axes which are assumed to be parallel to the
major axes of hydraulic conductivity;

h =hydraulic head;

Q = volumetric flux per unit volume representing
source/sink terms;

Sy = specific yield defined as the volume of water re-
leased from storage per unit change in head per unit
volume of porous material.

The transport of solutes in the saturated zone is
governed by the advection - dispersion equation
(Freeze and Cherry, 1979) which for a porous medium
with uniform porosity distribution is formulated as
follows:

oC /ot=0/0x (D oC/ox)- 0/ ox (Cv) + Re

C  =concentration of the solute;

Rc = sources or sinks;

D = dispersion coefficient;

v =average linear groundwater velocity.

CONSTRUCTION OF GROUNDWATER FLOW
MODEL

Design of Numerical Grid

Groundwater flow model was developed using Vi-
sual MODFLOW software. First, the entire study area
was divided into rectangular grids or cells since the
software solves the flow equation by finite difference
method. These cells are block centered and simulated
to calculate the groundwater heads. Each cell repre-
sents 766m x 624m (0.477 km?2) of the study area. Two
hydrogeological layers were defined for Ambur sub
basin based on data collected from resistivity tests
conducted in the field and lithology data. Each layer
has 825 cells. The cell thickness was decided based
on the lithology, topographic features, slope and
resistivity data. In model construction, thickness of
each layer was uniformly given such as top soil layer
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thickness is given as 5m and weathered layer
thickness is given as 35m.

Model Boundary Conditions

The sub basin boundary is divided by a ridge line of
massive rocks and the flow from these boundaries into
the system is negligible and hence they are consid-
ered as no flow boundaries. North and South
boundaries other than hilly and forest areas were
assigned as general head boundaries since these
boundaries contribute head to the system from
outside the study area. The Palar river enters the
system in the south west of the sub basin and leaves
the system in the north east of the sub basin and was
assigned as the river boundary of the system. Tanks
in the system were assigned as constant head bound-
aries since they act as a constant source for the system
in different periods. The Figure 8 shows the Ambur
sub basin with boundary conditions.

Elevation of the Model

Surface elevation of the ground water model was
arrived based on the contour map drawn using topo
sheets and DEM created in GIS and verified using
Digital Elevation Model (DEM) of the study area from
ASTER data. Elevations for each layer were recorded
with coordinates and placed into separate spread-
sheets, then imported as layers in the model.

Hydrogeological Properties

The aquifer properties, such as hydraulic conduc-
tivity and specific yield, given to the model were
derived from pumping tests conducted in different
villages such as in Bapanapalli, Gollakuppam,
Ichchampattu, Melsanankuppam, Nariyampattu,
Periyankuppam, Vadacheri, Vadakarai,
Virankuppam, Vinnamangalam and Sanankuppam.
This data is given for weathered layer of the aquifer
system. Hydraulic conductivity given to the top soil
layer of the aquifer was derived from permeability tests
conducted for soil, collected from different villages in
the study area. The specific yield values for top soil
layer 0.03-0.3 and for weathered layer 0.01 - 0.03 were
based on Groundwater Estimation Methodology -
1997, CGWB. The groundwater level data of the year
2009, monitored from 33 villages has given as input
to head observation wells.

Stress Conditions

Groundwater abstraction

The groundwater of the study area is abstracted for
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irrigation, industrial and domestic purposes. Agri-
culture is the main activity of the study area. The
groundwater draft for irrigation activities is estimated
to be 4439.79 ha.m., based on the types of crops
cultivated in the study area, crop area and crop of
requirement. The groundwater draft for domestic
purpose is estimated to be 558.3258 ha.m., based on
the number of wells used and number of hours of
pumping during monsoon and non monsoon season.
The groundwater draft for industrial purpose is
estimated to be 235.8 ha.m., based on quantity of
effluent discharge from tannery industries. The
groundwater draft from the poor groundwater area
during monsoon and the non monsoon area is 467.5
and Ham respectively.

Groundwater recharge

Recharge to the sub-basin was estimated based on
Groundwater Estimation Methodology-1997, CGWB
and taken as input to the model. Major sources of
recharge are rainfall, irrigation return flow, surface
water bodies and effluent discharge from tannery
industry. The entire sub basin is divided into rechar-
geable area, hilly and forest area. The rechargeable
area is further subdivided into non command area,
poor groundwater quality area and tank command
area. Theresults of recharge estimation arrived is given
in Table 1.

Model Calibration and Validation

The steady state flow model was calibrated for
January 2009 and validated for January 2010 and
transient state flow model was calibrated for the years
2009 and 2010 and validated for 2011.

CONSTRUCTION OF TRANSPORT MODEL
Transport Parameters

Input parameters for transport model were heads
calculated from flow model and longitudinal
dispersivity calculated based on soil column test
conducted in the laboratory. An effective porosity of
0.2 was assumed throughout the study area based on
Groundwater Estimation Methodology-1997, CGWB.

Concentration Observation Wells

A network of 48 concentration observation wells was
located in the sample villages for monitoring the TDS
concentration. These observation wells were located
inand around tannery clusters, near river banks, near
tanks and unaffected areas based on field survey.
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Stress Conditions

Contaminant point sources represent the solute
concentration in the pumping wells and the designa-
tion of recharge concentration represents solute
concentration in and around tannery clusters.

Transport Model Calibration and Validation

The transient state transport model was calibrated for
the year 2009 and 2010 and validated for 2011 data.

SIMULATION SCENARIOS
Scenario -1

In this scenario, simulation of continuous addition of
pollution load was given and pollution migration for
30 years (2012 - 2042) was predicted. This is consid-
ered as base line scenario.

Scenario - 2 - Hydro Remediation

In this scenario, hydro remediation through check
dams is simulated. The location of check dams are
based on CGWB-2007 norms which are as follows:

* The total catchment of the check dam should
normally be between 40 to 100 Hectares. The rainfall
in the catchment should be less than 1000 mm/
annum.

* The width of check dam should be at least 5 meters
and not exceeding 15 meters and the depth of the bed
should not be less than 1 meter.

* The catchment area should not be less than 47.7
ha, taking into consideration their distance from the
river course.

* The soil downstream of the bund should not be
prone to water logging.

* Thelands downstream of check dam should have
irrigable land under well irrigation.

Hydro remediation through check dams was
simulated wherein the recharge capacity of the check
dams was planned based on GEC norms and
riparian rights of the farmers. The results of baseline
scenario and scenario -2 were compared to measure
the impact of hydro remediation for 30 year period
(2012 - 2042).

RESULTS AND DISCUSSION

Pollutant Parameter Used in the Model

The groundwater samples collected from observation
wells as shown in Table 2 from 49 villages in the sub
basin was analyzed for TDS concentration for the
entire study period from 2009-2011 during the pre
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monsoon and post monsoon. The parameter TDS in
mg/L was chosen as the parameter of study for
understanding contaminant migration, as this
parameter varies phenomenally in the groundwater
system.

Simulation of Groundwater Flow and Transport
Model

The steady state flow and transport models were
calibrated for Jan 2009 and validated for Jan 2010 and
the calibration graphs are given in

Figures 9 and 10. The steady state model
calibration was carried out to minimize the difference
between the computed and field observed ground
water level and quality data. The calibration graphs
indicate that there is a good agreement between the
calculated and observed data.

The transient state flow model was calibrated for
the year 2009 monthly data and validated for the year
2010 to 2011 monthly data. The correlation coefficient
between calculated and observed heads for the
transient state flow model is 0.836 to 0.954. Calibrated
graph for the month of Jan 2009 was shown in
Figures 11.

The transient state transport model was calibrated
for the year 2009 monthly data and the correlation
coefficient between calculated and observed concen-
trations for different villages ranges from 0.92 to 0.97.
The calibrated graph is shown in Figure 12 for Jan
20009.

SCENARIO-1 SIMULATION OF CONTAMINANT
MIGRATION WITHOUT ANY REMEDIATION

In this scenario, simulation of continuous addition of
pollutant load was given and the contaminant
migration for 30 years period (2012 - 2042) was
predicted. The spatial variation of TDS concentration

Table 1. Recharge estimation
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for the simulated period 2012, 2022, 2032 and 2042
are shown in Figures 13 to 16. The contaminant
concentration (ITDS in mg/L) and migration for
different periods without any remediation is presented
in Figure 17. The simulation results indicate that TDS
level in groundwater at different villages increased in
varying degrees viz., 10% to 300% and pollution
accumulation is taking place in a few villages depen-
ding on the contributory factors like distance from
pollution sources, hydraulic gradient and
hydrogeological properties. The simulation results
also indicate that villages in higher elevations
remained unaffected by pollution migration.

The prediction results indicate that in the villages
Vaniyambadi, Vadacheri, Venkatapuram and Ambur,
the TDS level increased to nearly 15,000 mg/L after
30 years from 2012 and the percentage increase is
between 150% and 300%. In some villages like
Udayendram, Bapanapalli, Vadakarai, Virankuppam,
and in some places of Ambur and Vaniyambadi, the
TDS level increased to around 8000 mg/L and the
percentage increase is from 50% to 100%.

In a few villages like Sammandhikuppam,
Kumaramangalam, Kammakrishnapalli, Thuthipattu
and Somalapuram, the percentage increase is from
10% to 20%. All these villages are situated near the
banks of the Palar river and affected severely by
tannery effluent discharge and tannery clusters. It is
observed that the movement of contaminants that
occurred with the flow of groundwater with respect
to hydraulic gradient and the increase in accumu-
lation of contaminants is due to the lesser dispersion
in these villages.

In few places of Alankuppam, Sengilikuppam,
Maniyarakuppam, Devalapuram and Periyavarigam,
it is observed that there is a decrease in TDS level. It
may be due to the increase in dispersion which caused

S.No. Recharge characteristics Estimated recharge
in Hectare meters

1. Rainfall recharge during non-monsoon period in non command area 129.5
by Rainfall. Infiltration Factor method

2. Rainfall recharge during monsoon period in non command area by 3739.3
Groundwater balance method

3. Rainfall recharge in Poor groundwater quality area by 1102.3
Rainfall Infiltration Factor method

4. Recharge from irrigation water applied by groundwater irrigation in 919.08
non-command area

5. Recharge from tanks and ponds 70.38

6. Recharge from irrigation water applied by groundwater irrigation in poor 701.2

groundwater quality area
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Table 2. TDS concentration in Ambur sub basin

Sample No. Village TDS inmg/L

Year 2009 Year 2010 Year 2011

Post Pre Post Pre Post Pre

Monsoon Monsoon Monsoon Monsoon Monsoon Monsoon
23 Vaniyambadi 2500 3000 2800 3200 2200 2700
47 Valaiyampattu 5000 6700 5200 6800 5500 6900
57 Vadacheri 3590 5900 3280 5800 5995 6000
49 Sammandhikuppam 7000 8000 6500 7500 4055 5000
48 2 Marapattu 4000 4100 4200 5400 5300 5700
48 Sengilikuppam 3728 4000 3800 4000 3550 3890
28 2 Alankuppam 4000 4500 3850 4750 3800 4200
29 Solur 6000 6200 5980 6400 6200 6350
52 Kumaramangalam 5000 5670 5600 6000 4978 5100
30 Ambur 7000 9826 7500 9000 6800 9500
53 Thuthipattu 5000 6200 4500 6000 3850 7890
55 Devalapuram 3270 3420 3270 3400 2770 3434
46 Udayendram 2098 3100 2000 3000 1410 2200
5 Chinnavarigam 2710 3100 3000 4200 3355 3800
1 Chinnakommeshwaram 1130 1610 1600 1800 690 1550
54 Somalapuram 5000 7000 5500 7500 8570 9000
59 Periyavarigam 3000 9600 4200 9600 3600 9800
58 Venkatasamudram 1200 2100 1500 2200 2010 2550
51 Chinnakarumbur 3900 5040 5040 6000 3855 5500
8 Karumbur 3900 5040 5040 6000 3855 5500
69 Kammakrishnapalli 2000 2760 2000 2600 1800 2300
9 Virankuppam 5162 5660 4720 5400 4720 5230
13 Maniyarakuppam 4938 5240 4880 5120 4890 5000
28 Periyankuppam 1470 2200 1470 2100 1495 2100
27 Vinnamangalam 3842 4100 3000 4100 2930 4250
14 Vadakarai 5610 6100 5500 5995 5320 5890
45 Minnur 1274 2000 1400 2000 1820 2000
50 Bapanapalli 3590 4000 5400 5760 5600 5800
71 Ichhampattu 420 1000 420 100 400 1000
70 Melkuppam 2000 2200 2000 2200 2190 2220
15 Venkatapuram 8410 8500 8000 8500 8000 8500
31 Perriyapettai 2000 2500 2000 2500 1946 2500
46_7 Pudur 7500 7800 7300 8000 7460 7700
44 1 Sanankuppam 5000 6000 5000 6000 5000 6000
68 Nachchiarkuppam 535 1000 535 1000 535 1000
28 3 Kannadikuppam 4000 5000 3800 4800 4200 5200
131 Malayampattu 1700 1800 1700 1800 1550 1700
67 Kammiyampattu 500 500 500 500 500 500
76 Bairapalli 500 500 500 500 500 500
6 Mittalam 900 1800 900 1800 887 1800
10 Kadavalam 1440 2100 1440 2100 1440 2100
16 Gollakuppam 1780 2000 1780 2000 1800 2000
7 Attimakullapalli 1000 1000 1000 1000 1000 1000
72 Pallipattu 1350 1700 1350 1700 1400 1800
141 Melsanankuppam 5000 5500 5000 5500 5000 5500
17 Madanancheri 1310 2120 1300 1800 1300 1800
18 Mittanakuppam 1590 2000 1600 2000 1590 2000

11 Ramapuram 1000 1200 1000 1200 1000 1200
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Fig. 13 Simulated spatial variation of contaminant
migration in year 2012
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Fig. 15 Simulated spatial variation of contaminant
migration in year 2032
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Fig. 17 Contaminant migration without any
remediation

the mixing of contaminant with uncontaminated
water.

The trend in contaminant migration for two
villages, Ambur and Vaniyambadi, are shown in
Figures 18 and 19. Since many tanneries are located
in these villages, it shows very high increase in
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Fig. 14 Simulated Spatial variation of contaminant
migration in year 2022
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Fig. 16 Simulated spatial variation of contaminant
migration in year 2042
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Fig. 18 Variation of TDS in 30 years of simulation

period in Ambur village without any remediation

contaminant load.

SCENARIO- 2 SIMULATION OF HYDRO
REMEDIATION

Suitable Site Selection for Artificial Recharge through
Check Dams
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Fig. 21 Simulated spatial variation of contaminant Fig. 22 Simulated spatial variation of contaminant
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Fig. 23 Simulated spatial variation of contaminant Fig. 24 Simulated spatial variation of contaminant
migration with hydro remediation through check migration with hydro remediation through check
dams in year 2032 dams in year 2042
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Fig. 25 Contaminant migration after hydro remediation through check dams

Using GIS analysis integrated potential and
quality map was arrived and it is used for locating
suitable sites for check dams with respect to potential
and quality. In addition to that the guidelines given
for artificial recharge structures, Ministry of Water
Resources and GEC-1997 norms are used for check
dam location for artificial recharge to increase
discharge and dilute the contaminant. The check dam
locations in the model are shown in Figure 20.

Simulation of Hydro Remediation through Check
Dams

The recharge through located check dams in the model
is simulated in this scenario and the model results are
studied. The contaminant migration in the initial
simulated year 2012 is shown in Figure 21. The
spatial variation of contaminant migration in the years
2022, 2032 and 2042 are shown in Figures 22 to 24
respectively.

The trend in contaminant migration for different
villages is shown in Figure 25. The results of this
simulation indicate that within 20 years, from the
initial year 2012, in villages which are located on the
right bank of the Palar river of the sub basin the TDS
level of groundwater is reduced to the permissible limit
(2100 mg/L). This is because the slope towards the
Palar river is higher in this location. Except in
villages Vaniyambadi, Venkatapuram, Vadakarai,

Virankuppam and Kammakrishnapalli, the TDS
level have reduced to the permissible limit within 30
years of hydro remediation.

CONCLUSION

The groundwater contaminant transport modeling is
very useful for predicting the impact of suitable
remedial measures for contaminant load reduction in
the sub basin. The Ambur sub basin is flanked on
eastern and western sides by hills and forest. This
facilitates the location of check dams on second and
third order streams, in a higher elevation above the
contaminated place, thereby enabling effective
recharge. This has lead to higher flow velocity in
groundwater domain and increased dispersion,
resulting in better contaminant dilution. It reveals
that hydro remediation through check dams is
effective in diluting the contaminant concentration.
This approach can be adopted for any sub basin for
enhancing artificial recharge.
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