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6.1 HEAVY METAL AND PGE CONTAMINATION OF
ROADWAY DUST FROM INDUSTRIAL AREAS
OF HYDERABAD, ANDHRA PRADESH

Road dust samples collected from industrial areas *(Nacharam,
Sanath Nagar, Bala Nagar, Patancheru, Jeedimetla and
Katedan) in and around the city of Hyderabad, were studied to
highlight the magnitude and sources of accumulation of these
heavy metals. Eleven trace elements (Pb, Cu, Zn, Cr, Co, Ni,
V, Ce, Zr, Y, Hf) in acid digested sample solutions were
analyzed by ICP-MS. Pt and Pd were separated from the
sample matrix and preconcentrated by NiS-FA before
determination by ICP-MS. The concentration range of some of
the trace elements are: Pb 48.3 – 525.1 μg/g; Cu 34.1 – 304.3
μg/g; Zn 116.3 – 790.2 μg/g; Cr 50.9 – 357.9 μg/g; Co 4.7 –
53.1 μg/g; Ni 15.2 – 125.6 μg/g; Pt 4.2 – 40.6 ng/g; Pd 13.5 –
64 ng/g. Most of these elements are dispersed throughout the
industrial areas with some pockets showing significantly high
concentration levels due to localized effects. Positive correlation
between Zn-Cu, Ni-Cr, Cu-Ni and Pt-Pd (Fig.6.1) reveal their
derivation from a common source. The insignificant inter-
element association between Co-Pd, Pt-Pb, Ce-Cu, Cu-Pb
indicate their input from different anthropogenic sources. The
major contamination sources of these dust samples are traffic
emissions and industrial activities. These industrial areas have
a number of metal plating units, textile, paint, chemical and
pharmaceutical production units, which have a stronger
influence on the accumulation of heavy metals in the dust
samples. Discharge of metal laden effluents from these
industries, rusting of metal scrap and waste dumps also seem
to have contributed to the heavy metal enrichment besides
input of metals, particularly Zn, Cu, Ce, Pb and Hf to the
roadway surfaces due to mechanical abrasion of vehicles (tyre
ware, break linings), lubricant oil spills, motor vehicle repairs,
engine ware and automobile exhausts. Pt and Pd
concentrations reveal the increasing release of these elements
to the roadway environment from catalytic converters. The
present data confirm to an intensive anthropogenic impact of
the abundances of heavy metals and PGE in the dust samples
from these industrial areas.

(Ramavati Mathur, Balaram V, Satyanarayanan M and
Sawant SS)

6.2 ENVIRONMENTAL GEOCHEMICAL STUDIES IN
DECCAN VOLCANIC PROVINCE TO
UNDERSTAND THE SOURCES, TRANSPORT
AND DISTRIBUTION OF GEOGENIC AND
ANTHROPOGENIC TOXIC  ELEMENTS AND
THEIR EFFECT ON HUMAN HEALTH

Environmental geochemical studies were carried out in Deccan
volcanic province to envisage the movement and alteration of
chemical, infectious, and other disease-causing agents over
time and space due to ferromagnesium elements. Igatpuri of
Nasik district, a part of Deccan volcanic province was chosen
as study area where minor occurrences of picritic rocks are
found in flood basalt provinces. The occurrence of
ferromagnesium elements in these settings is an important
basis for environmental geochemical studies in Deccan
Volcanic Province. The location map of the study area is shown
in Fig.6.2. The study area lies between Latitude 19030’ N to
19045’ N & Longitude 73030’ E to 73045’ E in the toposheet
47E/10. Chemical analysis for toxic and heavy metals in soil
and rock samples was carried out by using XRF Spectrometer.
ICP-MS analysis has been carried out for soil and water
samples. Physicochemical parameters such as EC, TDS, pH
and conductivity were carried out for the surface and
groundwater samples. Data obtained for the soil and water
samples are being summarized to prepare distribution maps.

Environmental Impact Assessment and Remediation
of a Contaminated  Industrial area

Environmental impact assessment studies of contaminated
industrial areas are vital for sustainable development and
management of water resources in different terrains. As a part
of environmental impact assessment, Kazipalli Industrial
Development Area of Hyderabad located in granitic terrain was
chosen as a (Fig.6.3) study area.  Around 97 percent of
households are dependent on agriculture and the study area

Fig.6.1 Binary plots of  trace elements in road dust samples
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Field work was carried out at Kazipalli watershed area where
samples from different media like soil, water and sediments
were collected to know the concentration of heavy metals.

(N.N.Murthy, K.Rama Mohan, A.Keshav Krishna,
B.V.Ramana, S.Srinivasa Gowd, D.Sujatha, G.Machender,
Vandana Parth, Yashoda and A.Santosh Kumar)

6.3 ENVIRONMENTAL IMPACT ASSESSMENT AND
PROTECTION OF SURFACE/GROUNDWATER
FROM INDUSTRIAL AND AGRICULTURE
POLLUTION  RANIPET, VELLORE DISTRICT,
TAMILNADU.

Geo-environmental Studies (Environmental
Geophysics  Group)

Tamilnadu Chromate and Chemicals (TCCL) in Ranipet area
manufactures inorganic chemicals such as sodium chromate,
Chromium salts and Basic Chromium Sulfate rich in hexavalent
chromium. The Tamilnadu Pollution Control Board (TNPCB)
estimates that about 150,000 tons of chromium wastes
accumulated over two decades of plant operation is stacked in
an open yard (three to five meters high and on 2 hectares of
land) in the factory premises. Hexavalent chromium (Cr-VI),
when leached in water can lead to respiratory disorders and is
carcinogenic in nature. To suggest remediation measures the
watershed covering the TCCL area was demarcated (Fig.6.4A)
and 66 observation wells for water level and quality monitoring
were established. Hydrogeological, Geophysical and Tracer
Injection were carried out to understand the subsurface geology
and pollutant movement.

Geology and Geomorphology

Geologically this area is beset with Achaean Granite with highly
metamorphosed gneissic complex as basement and is
combination of two geological environments.  The Northern
and northeastern portion of the study area is covered by granite
and gnessic terrain and southern, southeast and southwest
portion show sedimentary environment caused by river action.
Dolerite dykes and Quartz Veins have intruded along the
fractures and joints of the country rock.  The factory is situated
on ridge portion and the major drainage close to the area is
Ponnai and Palar Rivers in the downstream. The leachate from
industrial area moves downstream via surface runoff causing
deterioration of soil and groundwater quality in the downstream
area. The leachate containing hazardous waste is ultimately
leading to Palar River through nearby lakes. The alluvium of
flood plain of the Palar River and the shallow groundwater is
vulnerable for pollution.

Fig. 6.2 Study area map of  Igatpuri, Nasik, in Decca Volcanic Province

Fig. 6.3 Study area map of  Kazipalli Industrial area, Hyderabad

lies in the drainage of the Nakkavagu rivulet, Medak District, in
the state of Andhra Pradesh. The watershed, about 15 Km by
40 Km, is crisscrossed by intermittent streams, their water
conserved in a chain of 14 small, reservoirs  that provided
irrigation water during the long dry season.
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6.4 EIA FOR PROPOSED COMMON HAZARDOUS
WASTE MANAGEMENT FACILITY AT SIPCOT
INDUSTRIAL GROWTH CENTRE, PERUN-
DHURAI, ERODE DISTRICT, TAMILNADU

Integrated Geo-physical, Hydrogeological and Environmental
investigations were carried out focusing the suitability for TSDF
site within the proposed 50 acres land of SIPCOT industrial
growth centre at Perundurai, Erode district, Tamilnadu  for
Environmental Impact Assesment (EIA) studies. The quantity
of industrial hazardous waste to be received at the facility for
secured landfill would be 22500 MTA which has an urgent need
of TSDF site for its proper management to protect environment
from pollution.

Geologically, SIPCOT area  (Fig.6.5A) is covered by granites
and gneisses of Archaean age the entire area is Gneissic
complex, which is intruded by Dolerite dykes and quartz veins.
The proposed TSDF site of 50 acres land is covered by granite
gneiss of Archaeans. The western portion of the area is covered
by shallow basement with rock exposures where as the eastern

Fig.6.4B. Layout of  Geophysical Traverser and MERI over the inferred
dyke.Geophysical and Hydrogeological Investigation

18 Vertical Electrical Soundings(VES) and 10 Multi-electrodes
Resistivity Imagings (MERI) have been carried out in and
around TCCL down up to Palar river. Tracer injection studies
have also been carried out upstream and down stream of the
Dyke inside TCCL and Palar river bed (Fig 6.4A). Excavation
and drilling at the dump site and soil analysis indicate that the
subsurface in upstream side of the dyke contain chromium
contamination to a depth of 3m only. The results of VES, MERI
and subsequent drilling in the open land close to the TCCL
(Fig6.4B) indicated the extension of the dyke and a shallow
basement of 4m depth. Tracer Injection on the upstream of
the dyke and the absence of its movement in the downstream
confirmed the impermeable nature of the dyke.

Based on Geophysical surveys, drilling results and tracer
experiments this open land (20acres) close to the upstream
side of the dump site has been identified for establishment of a
Treatment and Storage disposal Facility (TSDF), being the first
important long term remedial measure.

(S.Sankaran, K.Krishnakumar, S.saheb Rao and V Smita.
Humbarde)

Fig.6.4A. Location map of  Ranipet watershed, NGRI Scientists carrying
out Tracer Injection    experiments.
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Fig.6.5A.  Location map of  SIPCOT, Perundhurai

Fig.6.5B. Locations of  geophysical and hydrogeological surveys in the proposed
TSDF site

Fig.6.5C.   Geo-electric sections of  VES profile 1 and 2 in TSDF site

portion of the site is covered by pebbles of the quartz.
which are the differential weathering of the quartz
ridge.

To decipher the subsurface geology and delineate
the structural features and water potential zones
geophysical investigations i.e. both Vertical Electrical
Soundings (VES) and Multi Electrode Resistivity
Imaging (MERI) profiles were carried out. Infiltration
tests at 4 different locations were carried out to
understand the soil property and its infiltration rate
within the proposed site of 50 acres land. The
infiltration rates vary from 43 to 130 mm/hr from
western to eastern side within the proposed 50 acre
land. Fig.6.5B depicts the location of VES, MERI,
Infiltration test and Geo-electrical Profiles. The
eastern portion of site area has low infiltration rate
which can be attributed to less weathering and
shallow basement. The southeast and northeast
portion of the site area is covered with more of sandy
soil and weathered formation as indicated by the high
infiltration rates. Fig.6.5C depicts the geo-electric
sections of two profiles which clearly indicates
shallow basement within 50 acres land.

To verify the interpretation of geophysical and
hydrogeological investigation, drilling was carried out
at 5 locations with 4 inch bit within the 50 acres shown
in Fig.6.5B. The borehole at VES 1 & 7  located on
the eastern side of the proposed land, yielded water
at a depth of 32m,while the  other three locations on
the western side, turned out to be dry due to shallow
basement being met at 4.5m. Fig.6.5D, depicts the
correlation of MERI with VES-32 and the drilling
litholog.

The geophysical investigations verified with drilling
results clearly indicate that the proposed TSDF site
has very low permeability, low recharge potential and
shallow hard rock at the depth of 4.5 m and the
groundwater potential is nil.  Only a small portion
near the eastern boundary has shown signs of a
potential zone. All the above results confirm the
criteria suitable for establishment of a TSDF site
within the 50 acres of proposed land except along
the eastern boundary. An excavation to a maximum
depth of 6m can be done in the proposed 50 acres
land which is large enough to establish a TSDF.

(S.Sankaran, K. Krishnakumar, S. Saheb Rao,
Smita V. Humbarde)
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6.5 DETECTION OF UNDERGROUND/
UNDERWATER PIPELINES DISCHARGING
EFFLUENTS TO PERIYAR RIVER ERNAKULAM
DISTRICT, KERALA

The River Periyar, the longest river of State is considered to
be the life line of Central Kerala. However, as in the case of
other inland water bodies, River Periyar is gradually undergoing
eco-degradation throughout its course of flow due to various
anthropogenic stresses, which include indiscriminate
deforestation, domestic-agriculture-industrial water pollution,
excessive exploitation of resources, large scale sand mining,
various interferences in the flow of water etc. Industrial pollution
pose the most serious threat to the riverine ecosystem in lower
reaches of Periyar about 15 Kms upstream from the backwaters
of Cochin, where a cluster of small and big industries are
operating.

The Kerala Pollution Control Board (KSPCB) has entrusted
the work of detecting underground/underwater pipelines/drains

Fig.6.5D.  Correlation of  MERI and VES No.32 with drilling litholog.

to NGRI over a stretch of  5Km on either side of River Periyar
in the Eloor-Edayar industrial belt.

The GPR investigations by at Eloor-Edayar was carried out
between May – August 2007. A total of 128 GPR profiles were
carried out covering 3Km stretch on either side of Periyar River
Bank.  The GPR profiles could clearly reflect anomalies of
underground GI/PVC pipelines, cables, open drain,
underground drain, UST/Underground Trench and subsurface
leakage of strorage pond and ETP. The GPR investigations
was an eye opener for all the idustries, since any underground
structure could be easily detected by the GPR. This  entire
exercise of GPR investigations taken up by KSPCB has sent a
strong and effective message to all the industries sitting on the
river bank that latest instruments and expertise are available
to detect or scan any disturbance to the ecology and environ
of Periyar River. Fig.6.6A-B

(S.Sankaran, M.Kausalya & K.Krishnakumar)
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Fig 6.6-A. GPR anomalies confirming leakage from ETP & Endosulfan plant Fig 6.6-B.  Fig 3B. GPR anomaly confirming the pipelines

6.6 STUDIES ON  ENVIRONMENT IMPACT
ASSESSMENT

Rain Harvesting & Rain Gardens : Model Rain
Gardens at NGRI

Rain gardens are beautiful natural landscape features that
require less maintenance than lawns. Rain gardens capture
runoff from impervious areas such as roofs and driveways and
allow it to seep slowly into the ground, and thus provide  the
natural infiltration of rainwater into the soil. Rain gardens also
reduce peak storm flows, helping to prevent stream bank
erosion and lowering the risk for local flooding.   By collecting
and using rainwater that would otherwise run off the impervious
surfaces, rain gardens allow  to have an attractive landscape
with less watering.

Nine rain gardens  have been constructed  adjacent to natural
stream course spread over 1 ha  in the NGRI campus to capture
the surface water runoff  from adjoining catchment of 3 ha.
The surface runoff from the area has previously traversed as
sheet flow through small grasses before entering a natural Fig. 6.7 View of   Water Harvesting after a rain fall event in the  Model

Rain Garden,  NGRI Campus

stream.   The rain gardens have a circular surface area each ~
40 sq m (Fig. 6.7).   Each garden can hold ~ 20 m3 of runoff
water for runoff event.  The total capacity of rain gardens  is  ~
180 m3 for individual storm event.    The primary media in each
rain garden consists of dug up in situ soil horizon up to 0.4 -
0.5 m depth.  The dug out soil from the garden has been used
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for landscaping  in the rain garden.   In situ stones (pebbles)
available around the rain garden were collected and placed  in
the stream course,  which has been  connected  to  the  rain
gardens.  In situ stones along the flow path will reduce the
velocity of surface runoff as well as help obtain sediment free
water entering the rain garden.   It also enhances infiltration all
along the runoff flow path.

 Native flowering plants have been selected  for planting in the
rain gardens. The surface water runoff after a rainfall event
enters the natural stream course and passes through in situ
stones while reducing velocity, some sediment will be settled
in the stream course and sediment free water enters the rain
garden.  Volume of  surface runoff entering the  ponds  has
been controlled  by raising  berms of appropriate height in the
stream.

Harvested Water in NGRI Rain Gardens (SW Monsoon
2007)

The nature of filling up of ponds in the rain garden and its
efficacy of enhanced infiltration has been characterized during
the last monsoon season with 24 discrete rain fall events
capable of generating surface runoff.  These events ranged
from 0.5 hr to 5 hrs of storm duration.  The rainfall data has
been monitored from  the Hydrometeorological station, NGRI
campus, which is located  about 500 m from the rain garden.
The rainfall ranged with rainfall intensity varying from 5  - 40
mm/hr and duration of rainfall varied from 15 minutes to 3 - 4
hrs.  The volume of inflow entering the rain garden varied from
5 – 20 m3 during last monsoon. When dry antecedent conditions
prevailed prior to a rain event, the inflow to the rain garden has
reduced by 10 %.  The total volume of harvested water in the
rain garden has been found  infiltrated within 8-10 hrs depending

on the in situ conditions of individual rain garden.   When
antecedent rainfall events were prevalent for a particular storm,
the rain garden has  received anywhere from 10- 80% of  storm
water runoff from the catchment area.   It has been observed
that a  minimum rainfall intensity of 6 mm/hr for 10-15 minutes
duration has generated sufficient runoff water from the
catchment area  and  harvesting has occurred in the rain
garden. Times to peak flow and value of peak flow were
measured.  In general, the rain garden has been very effective
in moderating   surface runoff  during the entire monsoon
season.   On an average, the delay of peak flow entering ponds
has been  varied from  3 - 4 minutes, which depended on
intensity of rainfall.   As expected, the rain garden has reduced
and delayed the flow peak coming from the natural catchment.
There has been no surface runoff leaving  the rain garden.
Some variability has been demonstrated in all the parameters
for individual storms (Table 6.1).    There has been 24 rain fall
events > 10 mm  during SW monsoon of 2007.   Surface runoff
has been observed during 19 events and total harvested water
has been 2180 m3.   All the rain gardens have received surface
runoff up to the brim on August 25, 2007 (Fig. 6.8). The net
raise in groundwater level has been 1.5 m in the central part of
rain gardens. Based on these studies it is recommended to
construct a large way a number of rain gardens in  open spaces
of the upcoming gated residential complexes, SEZs and
upcoming urban nodes around Greater Hyderabad.    It would
help control of urban floods in the fast growing urbanization
around  Greater Hyderabad.   Even extreme events of heavy
rainfall during March 2008 has also generated good  amount
of surface runoff  and all the rain gardens have  harvesting
water  and has helped build up  of groundwater level  2.15 m
in the central part of the  rain gardens  (Fig. 6.9).    It amounted

Fig. 6.8 View of  Rain Gardens after rainfall of  39.5 mm between
1430 -1630 hrs on August 25, 2007

Fig. 6.9 Rain gage , Observation Well & Neutron Moisture
measurement Tube  reponse as on March 26, 2008 in the
Rain Garden
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Surface water runoff harvested from 3 ha catchment area in  the Rain garden during SW monsoon 2007   ~ 2180 m3

Rainfall  > 10 mm  - 24 events
Surface runoff generated events  19
Average Groundwater Level Raise ~ 1.5 m

SL No. Date & Time Total Rainfall Rainfall Intensity Harvested  Volume
mm mm/hr m3

1 June 21: 0630 -0930hrs 17 8 170

2 July 14-14:2300  - 0200hrs: 58 19 180

3 July 30:1700 – 1800 hrs  9 9 20

4 July 31:1630 -1730 hrs 27 27 180

5 August 1:0600 – 1100 hrs 24.2 4 20

6 August 5: 1700 – 2400 hrs 21 2 10

7 August 12: 1700 – 2200 hrs 9.8 2 10

8 August 24: 0700 – 0800 hrs & 13.5 10 20
1330 -1400hrs 6

9 August 25: 1700 – 2000 hrs: 39.5 13 180

10 August 26: 0600 -0800hrs 20.9 10 150

11 September 1: 0900 -1000hrs 17.2 17 120

12 September 5: 0200 – 0400 hrs 17.3 8 100

13 September 12: 1600 -1630hrs 28.5 40 200*
(High Intensity)

14 Sept 17: 1500 – 1700 hrs 20 5 10

15 Sept 18 : 2300-2400hrs 21.5 20 200

16 Sept 19: 1200 -1245 hrs 17 20 150

17 Sept 20: 1400 -1600hrs 33.5 18 200**
Antecedent rain

18 Oct 21: 1700-1900 hrs 28 14 200

19 Oct 31 :1300-1400 hrs 16 16 30

Table 6.1  Harvested Surface Runoff volumes in the NGRI Rain garden during monsoon season - June 1 – October 31, 2007

to about 61% of rain fall contribution to the groundwater
recharge for the rare extreme event.

Assessment of Groundwater Quality around Ravva
On-Shore Terminal, Godavari Delta,  East Godavari
District, A.P.

CAIRN Energy Ltd, a joint venture with ONGC has been
producing oil from 5 exploratory wells in Ravva oil field near
Surasaniyanam, Godavari Central Delta, Krishna-Godavari
Basin, Andhra Pradesh since 1992.   Constant pumping  rate
of  oil from  production wells has been maintained by injecting
brackish water continuously in the wells  @ 500 m3/hr  from 5
wells out of  8 tube wells inside Ravva on-shore Terminal on
the Bay of Bengal coast.   The large quantity of groundwater
pumping  would  cause a cone of depression around Ravva
onshore terminal.   NGRI has established 45 observation wells

including  pumping wells inside  Ravva onshore terminal for
assessment of groundwater quality in the region.  Groundwater
monitoring as well as water quality analyses have been carried
out during  Pre-monsoon and post-monsoon 2006 & 2007.

The pre-monsoon and post monsoon groundwater level
contours indicate a predominant flow towards Bay of Bengal
in the absence of any other large scale  groundwater
withdrawals in the region.   Further more,  the delta has  a
network of  Godavari canals for irrigation of paddy crop over
the last one and half century.  There is  surplus recharge,  which
would  escape as later outfall flows into the Bay of Bengal.
Groundwater level contours also indicate flow from Kunavaram
drain towards the pumping wells in the Ravva  onshore terminal.
The Ca/Mg, Na/Cl and Ca/SO4 ratios are found to be very high
as compared with  ratios of seawater and do not support
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Fig. 6.11  Groundwater Quality around Ravva On Shore Terminal in
Godavari Delta, A.P.

Fig.6.10   Spatial distribution of  Na/Cl ratios (meq/l) of  groundwater
in and around  Ravva onshore Terminal, Godavari Delta, A.P.

possibility of sea water intrusion towards the pumping wells
(Fig.  6.10).   The area is prone to  flooding during monsoon
season from the releases from Godavari barrage every
alternate year.  The computed groundwater level contours show
that the groundwater flow is predominantly from west to east
towards  Bay of Bengal (Fig. 6.11).   There has been no decline
of  regional  groundwater  level  observed  in the area during
last two years.  Groundwater is under confining conditions in
the coast, which while flowing upwards through the overlying
marine clays dilutes the in situ salinity of marine clays, leading
to the  presence of brackish water at the tube wells of  onshore
terminal.    The SEAWAT mass transport simulation has been

carried out assuming in situ initial TDS concentration of marine
clays increasing with depth (Fig. 6.12). Computation of
hydraulic heads has been performed by Visual MODFLOW
for groundwater conditions of June 2006.   Simulation  of density
dependent mass transport in the coastal aquifer has been
implemented by SEAWAT model.   The computed regional
groundwater heads and TDS distribution shows  that  the
elevated concentrations > 8000 mg/l  are confined to a very
small area around Ravva  on shore terminal only (Fig. 6.11).
SEAWAT Model has computed the  up-coning of high salinity

Fig.6.12  Initial Conditions of  In situ Salinity of  Groundwater in  Marine Clays before commissioning of  pumping from Ravva On-Shore Terminal
wells, Godavari Delta, A.P.
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Fig.6.13 b.   Up-coning phenomena  computed from SEAWAT Model
around Ravva On Shore Terminal in Godavari Delta, A.P. –
Row-76  after 5 Years

Fig.6.13 a.   Up-coning phenomena  computed from SEAWAT Model
around Ravva On Shore Terminal in Godavari Delta, A.P. –
Row-76  First Year

water locally from the underlying formations of  the Ravva on-
shore terminal due  to continuous pumping of brackish water
through 5 tube wells and the up coning  has been restricted to
30-50 m  depth zone after one year (Fig.  6.13a).  The close
matching of  groundwater heads  in the pumping wells inside
the  onshore terminal  could be seen in the vertical section.
The prediction of   up coning scenario  under  present pumping
condition after 5 years and  10 years show very minor changes
in groundwater salinity within 100m depth (Figs.6.13b & Fig.
6.13c).    Further, there has been no up coning observed laterally
towards  the  west, which confirms  the ionic ratio maps drawn
from groundwater quality database of June 2007.

Assessment of groundwater contamination around
TCCL, Ranipet, TN

Chromium dump has been  present in  TCCL for over two
decades.   Central Pollution Control Board, TNPCB and NGRI
has jointly taken up investigations for characterization of
groundwater regime and assessment of groundwater
contamination in and around TCCL site, Ranipet for designing
remedial measures. Groundwater samples have been collected
at 33 locations in the  watershed covering TCCL  and analyzed
for major ions as well as hexavalent  chromium.  The
groundwater level contours of post monsoon period (January
2008) indicate predominant groundwater flow from TCCL
towards Palar river and to the Puliankannu in particular
(Fig.6.14).   The chloride concentration contours  of January
2008  indicate extension of chloride plume  in groundwater
flow direction (Fig. 6.15). Hexavalent chromium concentrations
analyzed in CPCB laboratory also show extension of chromium
plume following TDS  and chloride concentrations (Fig. 6.16).

Fig.6.13 c.   Up-coning phenomena  computed from SEAWAT Model
around Ravva On Shore Terminal in Godavari Delta, A.P. –
Row-76  after 10 Years

Fig.  6.14 Groundwater level contours in m (amsl) & Flow Direction in
and around TCCL- Ranipettai, Tamilnadu – June 2008



115Annual Report 2007-2008

ENVIRONMENTAL STUDIES

Fig. 6.16 Hexavalent  Chromium  (mg/l) in Groundwater in and around
TCCL- Ranipettai, Tamilnadu – January 2008

Watershed in and around Tamilnadu Chromates & Chemicals Pvt Ltd -
Ranipettai, Vellore District,  Tamilnadu

Fig.6.15 Chloride (mg/l) in Groundwater in and around TCCL-
Ranipettai, Tamilnadu – January 2008

Further groundwater quality monitoring has been planned
during pre monsoon condition.   The preliminary water quality
analyzes significantly show  presence of  hexavalent chromium
in groundwater around the TCCL, Ranipet.

Environment Impact Assessment studies in Mines

Groundwater  Flow Modeling in  Srirampur Open Cast
Mine Area, SCCL, Adilabad district, A.P.

The Singareni Collieries company Ltd (SCCL) is adopting open
cast working wherever possible for high rate of production and
also conversion of shallow underground workings to opencast
method.  Five workable coal seams have been identified in the
Srirampur open cast block with an area of  5.33 sq km in
Mancherial Mandal of Adilabad. The  Barakar formation,
wherein all exploitable coal seams are embedded,  is the main

geological formation considered  for groundwater study overlain
by Barren measures.  Aquifer permeability has been estimated
as 0.1 m/day in the Barakars.   The groundwater pumping from
the all the working mines has been compiled for computation
of groundwater draft.

A multilayer aquifer system has been conceptualized for
inclusion of all identified coal seams in the sub-basin up to a
depth of 300 m.  The sub-basin covers about 140 sq km north
of Godavari river.   Godavari rivers forms a natural hydrologic
boundary in the south.   The simulated aquifer permeability
varies from  0.4, 0.8 and 1.6 m/day in the groundwater flow
model (Fig.   6.17).   The second layer shows relatively higher
permeability around faults driving the groundwater flow (Fig.
6.18).      The vertical distribution of 20 layers has been prepared
based on field information collected through exploration  and
narrow thickness of various coal seams could be seen (Fig.
6.19).   Average groundwater recharge varies from 100, 90
and 80 mm/year in the watershed.  The major flows have been
observed along the faults and  accordingly higher  permeability
of 4 m/d  has been simulated in the model.  The groundwater
head distribution has been computed in the groundwater flow
model using visual MODFLOW software. The computed
groundwater level contours represent the average conditions

Fig.6.17 Permeability (m/d) in the first Layer in the watershed covering
Srirampur OC II Mine, SCCL, Adilabad District, A.P.
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Fig. 6.18  Permeability (m/d) in the 2nd  Layer in the watershed covering
Srirampur OC II Mine, SCCL, Adilabad District, A.P.

Fig.6.19  Disposition of  Coal Seams along a  Vertical Cross Section
along Column  - 42  in   Srirampur OC II,  SCCL, Adilabad
District, A.P.

of June 2006.   The groundwater flow modeling has helped to
evolve the regional hydrogeologic setup in the area.
Groundwater budget for the entire sub-basin has been
computed to quantify various components.    A prognostic
scenario has estimated   groundwater pumping of about 1000
m3/day for the proposed cast mine as in the existing
underground mines in the study area.

(VVS Gurunadha Rao,  BA Prakash, , M Ramesh, ,   B.
Kusuma  Kiranmayi,   L. Surinaidu, G. Thamma Rao, J.
Mahesh,   B. Rajasekhar &  A. Umamaheswari)
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