








The quality of ground water in shallow aquifers is generally within the permissible limits
with low mineralization and fit for drinking and domestic purposes. However, the quality
deteriorates with depth probably due to mixing with saline water below.

An effort has been made by the working group to highlight the effects of the devastating
earthquake and tsunami of 26™ December 2004 on the ground water regime of the islands. While
the immediate effects have been severe in the Andaman and Nicobar islands, the Lakshadweep
islands do not show any marked effects. It has been studied that as an immediate effect of the
tsunami, partial and temporary contamination of ground water occurred due to large scale intrusion
and mixing of the saline sea water. The effects however, gradually got stabilized. Comparison of
results of chemical analysis of water samples collected during pre-monsoon period of 2002 (pre
tsunami period) does not show much variation in the chemical quality when compared with
analytical data of ground water samples collected during pre-monsoon period of 2007 (post tsunami
period).

Lakshadweep islands are physiographically much different from the Andaman and Nicobar
group. The 10 inhabited islands do face acute water scarcity and ground water is very susceptible to
anthropogenic contamination because of the inherent properties of the underlying formations.. It
has been brought out that as a whole the ground water in the islands is alkaline with a few
exceptions. Pollution has been indicated as a major threat to the ground water in these islands. To
overcome these problems Low Temperature Thermal Desalination (LTTD) water treatment
technology has been successfully implemented in Lakshadweep islands and similar technology is
proposed by the working group to be replicated in the Andaman and Nicobar islands as well.

It is hoped that the report will be of immense help for the island development and would
serve as a guide for taking necessary remedial measures for improving the water quality and
availability in the islands. The commendable work done by Shri S Kunar, Member, CGWB and
other members of the working group from Central Ground Water Board namely, Shri. D. S.
Thambi, Regional Director, Kerala Region, Trivandrum, Shri. Abhijit Ray, Superintending
Hydrogeologist, Eastern Region, Kolkata, Shri S Bhattacharya, Scientist ‘D’, Central Ground Water
Authority, New Delhi and Dr. Rajaram Purohit, Scientist ‘B’, Delhi deserves excellent appreciation
for the initiative and sincerity of purpose. Shri Ram Mohan Mishra, Joint Secretary
(Administration) and Member Secretary (WQAA), Dr P. K. Mehrotra, Director (WQ) and their
team of officers definitely deserves deep appreciation for taking the initiative and enterprise under

the aegis of the Water Quality Assessment Authority.

S Manoharan Oy 3
Special Secretary (VVR)

Place: New Delhi
Date: 05/05/2010
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1.0 INTRODUCTION

Occurring to the east of the Indian mainland is an archipelago of over 500 islands,
islets and rocks, covering an area of 8249 sq kms, known as the Andaman and Nicobar
islands. Also referred to as the Bay Islands, these lie in the Bay of Bengal over 1200 kms east
of the mainland. These islands form an arcuate chain, convex towards west having an
approximate North-South trend over a length of 780 kms., within the geographical
coordinates of 6° N to 14° N latitude and 88° E to 92° E longitude. These islands are the
emergent peaks of submerged mountains extending from the Arakan Yoma ranges of Burma

in the North to Java and Sumatra in the South-East.

The Union Territory of Andaman and Nicobar
was a uni-district territory. The two districts of
Andaman and Nicobar were formed by the
Administration in the year 1974. Presently, the entire
group of islands remains divided into three districts,
namely, the North and Middle Andaman district, South
Andaman district and the Nicobar district. The
Andaman group of islands occur North of the 10°
channel and has an area of 6408 sq kms., with 24
islands in them having human settlement. Five of the
largest islands, of this group, Baratang, Rutland, and
North, Middle, and South Andaman, lie close together
and are known as the Great Andamans. Another main
island, Little Andaman, is separated from the cluster by
the waters of Duncan Passage. The Nicobar group of
islands lie South of the 10° channel covering an area of
1841 sq kms., with 12 islands having human settlement.
The two districts are separated by 160 kms of sea.

Baring a few islands in the Nicobar district, the
terrain is mostly undulating with the main ridges
running North-South. In between the main ridges deep
inlets and creeks are formed by submerged valleys.
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The islands have a large area under forest cover. The area under forest cover is 7171
sgq kms., which accounts for nearly 87% of the total area of Andaman and Nicobar islands.

The areas under the different categories are as follows:

Reserved Forests 25.43%
Protected Forests 31.41%
Tribal Reserves 28.10%
Sanctuaries and National Parks 1.21%

Other than Forest areas 13.85%
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1.1 ADMINISTRATIVE SET UP

The Andaman and Nicobar group of islands is divided into three districts, each headed
by a Deputy Commissioner, with the capital located at Port Blair, namely, a) North & Middle
Andaman; b) South Andaman; and c¢) Nicobar

The North & Middle Andaman district has a geographical area of 3251.85 sq kms.,
with 2 sub-divisions (Mayabunder and South Andaman), 3 tehsils (Diglipur, Mayabunder
and Rangat) and 100 revenue villages. Diglipur is one of 3 tehsils of North & Middle
Andaman. It is the largest and farthest town of North Andamans, 290 km from Port Blair.
Main attractions around Diglipur are Ross & Smith Island, Saddle peak national park,
Rampur beach and mud volcanos. The tallest peak of the islands called the Saddle Peak (732
Metres) is located in Diglipur. Kalpong, the only river of Andaman flows from here.

South Andaman district has an area of 2980 sq km., with 2 tehsils namely "Port
Blair"," Ferrargunj" and 99 revenue villages. Little Andaman island is the fourth largest of
the Andaman Islands with an area of 739 sq km, lying at the southern end of the archipelago.
It is separated from Rutland Island in Great Andaman by the Duncan Passage. It is home to
the Onge tribe and has been a tribal reserve since 1957. "Little Andaman™ which is
sometimes considered as tehsil is yet to be notified. The capital of Andaman and Nicobar,
Port Blair (since 1789. Originally, Port Cornwallis) is located in this district.

The Nicobar District is separated from Andaman group of Islands by 160 kms., wide
channel, and has an area of 1841 kms., comprising 22 Islands, of which 12 are inhabited and
10 uninhabited (Table 1 a & b). The maximum length of Nicobars is 310 kms., and maximum
width is 57.96 kms. The extreme Southern most ‘Pigmalion Point’ presently known as Indira
Point is also southern most point of India, and is 310 kms., from Car Nicobar and barely 140
kms., from Sumatra Island (Indonesia). The head quarters are located at Car Nicobar.

Indian nationals do not require a permit to visit the Andamans. However, permits are
required to visit Nicobar Islands and other tribal areas. Non-Indians need a Restricted Area
Permit to visit the islands, but these are now issued on arrival at the Port Blair airport.

Table 1(a). Inhabited Islands

Sl Geographical Native Name Area Population

No Name (sq kms.) 1991 2001

1. | Car Nicobar Pu 126.9 19,252 20,292
2. Chowra Sanenyo 8.2 1,222 1,385
3. Teressa Luroo 1014 1,777 2,026
4. Bompuka Poahat 13.3 53 55
5. Katchal Tihayu 174.4 5066 5,312
6. Kamorta Kamorta 188.2 2859 3,412
7. Nancowry Mout 66.9 944 927
8. | Trinket Laful 86.3 350 432
9. Little Nicobar Long 159.1 171 348
10. | Pulomilo - 1.3 90 150
11. | Kondul Tamengshe 4.6 143 150
12. | Great Nicobar Tokieong Long 1045.1 6,548 7,566
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Table 1(b). Uninhabited Islands

SI. No Geographical Name Native Name Area (sq kms.)
1 Battimaly Kuono 2.01
2 Tillangchong La-uk 16.84
3 Meroe Meroe 0.52
4 Teris Tean 0.26
5 Menchal Menchal 1.30
6 Tark Fuya 0.26
7 Cubra Konwana 0.52
8 Isle of Man - -
9 Megapod - -
10 Pigeon - -

1.1.1 Population

Population of Andaman and Nicobar islands take into account the inhabitants of about
38 of the 500 odd islands that comprise the entire Union territory. Given the total land area of
the islands, the total population of Andaman and Nicobar islands taken together according to
the 2001 census amounted to a shade above 350, 000. The tehsil wise division of the total
population in Andaman and Nicobar islands are given in Table 2:

Table 2. Tehsil wise population of Andaman and Nicobar

Area Tehsil Population
North and Middle Andaman Diglipur 42,877
North and Middle Andaman Mayabander 23,912
North and Middle Andaman Ranagat 38,324
South Andaman Ferrargunj 48,628
South Andaman Port Blair 159,845
Nicobar Car Nicobar 20,292
Nicobar Nancowry 21,776

The population of Andaman and Nicobar islands features a number of ethnicities.
Given the small area, it is surprising to notice the sheer variety of ethnic groups that comprise
Andaman and Nicobar islands population. The tribal communities of Andaman and Nicobar
belong to both the African and Mongoloid groups. Some of them still continue with the
primitive hunter-gatherer way of lives, some depend solely on fishing. There are also the
descendants of the prisoners who were sent here as penal measures, and they also contribute
largely to the population of the area. Some of the major proto-African Negroid tribes within
the population at Andaman and Nicobar islands are the Jarawas, the Ongees and the
Sentinelese.
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The Shompen and the Nicobarese are the two main Mongoloid tribes of Andaman and
Nicobar. Many of these tribes have fearfully low number of people left and are staring at
extinctions. The many earthquakes and natural disasters including the tsunami, have made a
lasting damage to the total demographic strengths of these tribes.

The islands have been witnessing a gradual growth in the population as will be
evident from the table 3 & 4 below:

Table 3. Population growth

Year 1971 1981 1991 2001
Total Population 115133 188741 280661 356265
Male 70027 107261 154369 192985
Female 45106 81480 126292 163280
Rural Population 88915 139107 205706
Male 53195 78401 111986
Female 35720 60706 93720
Urban Population 26218 49634 74955
Male 16832 28860 42383
Female 9386 20774 32572
Table 4. Population as per Religion
Religion 1971 1981 1991
Hindu 70134 121793 189521
Christian 30342 48274 67211
Muslim 11655 16188 21354
Sikh 865 991 1350
Buddhist 103 127 322
Jain 14 11 17
Others 2020 1357 886
1.2 CLIMATE

The islands receive rainfall from both the south west and north east monsoons and
maximum precipitation is between May & December. The islands enjoy tropical humid
climate because of their location in equatorial zone surrounded by Andaman Sea. Because of
paucity of climatic data from all along the islands, many of the meteorological parameters are
described based upon the data collected from the IMD station at Port Blair. The relative
humidity varies from 79% to 89%, wind speed varies from 7 km/hr to 10 km/hr while the
maximum and minimum temperature fluctuate between 27 to 33° C and 21 to 25° C. Daily
evaporation rate in the island is fairly high which cumulatively ranges from 1500-1800 mm
per annum. Since the islands are mostly discrete and the topography and types of vegetarian,
forestry as also the geographical localizations are varied, for being situated in a slender chain
of nearly 740 km length, the rainfall distribution is highly varied and anomalous. These can
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be quite evident from the rainfall record in the islands. Prior to 1990 the rainfall used to
commence from first week of May every year while now it is receded to first week of June as
happened in 2001, 2002 and 2003. In 2002 the situation worsened and Dhanikhari dam got
dried up and the Port Blair town water supply was totally shattered. Fortunately in 2004 the
rainfall in Andaman District has been close to normal. However, the Tsunami devastated
Southern group of Islands is not receiving appreciable rainfall. The normal rainfall of Port
Blair is 3180 mm where as the mean annual rainfall of Andaman District is and Nicobar
Districts are 2629.0 and 2624.0 mm respectively. In southern group of islands the rainfall
pattern is important for large scale rainwater harvesting as also artificial recharge of ground
water in specific areas. The rainfall in Andaman and Nicobar islands during the period 2004
to 2009 is given in Table 5 & 6.
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Table 5. Rainfall (in mm) during the period 2004 to 2009 (Andaman)

Year

2004 2005 2006 2007 2008 2009

RF Dep RF Dep RF Dep RF Dep RF Dep RF Dep
Jan 59.1 49 2.7 -93 6.9 -83 0.0 -100 11.8 -70 0.0 -100
Feb 109.0 453 0.0 -100 0.4 -98 0.0 -100 67.7 244 0.0 -100
Mar 26.0 177 3.6 -62 14.0 49 0.0 -100 97.3 935 23.8 153
Apr 30.2 -47 36.7 -35 133.6 136 56.8 0 194.7 243 131.9 133
May 546.8 46 220.0 -41 336.1 -10 338.4 -10 650.4 74 274.4 -27
Jun 456.6 -14 482 .77 -9 374.1 -29 390.7 -26 503.9 -5 758.2 43
Jul 313.9 -32 400.5 -13 200.5 -56 469.2 2 595.6 30 345.5 -25
Aug 336.1 -27 337.6 -26 243.4 -47 455.0 -1 498.9 9 447.6 -2
Sep 270.8 -42 506.4 9 599.6 28 546.6 17 399.8 -14 421.1 -10
Oct 239.0 -20 329.2 10 369.4 24 241.7 -19 243.1 -19 319.6 7
Nov 177.3 -16 296.6 41 57.1 -73 199.4 -5 303.1 44
Dec 2.2 -98 215.8 71 66.5 -47 34.2 -73 47.4 -62

Note: RF =Rainfall in mm; Dep = % departure from normal Rainfall
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Table 6. Rainfall (in mm) during the period 2004 to 2009 (Nicobar)

Year 2004 2005 2006 2007 2008 2009

RF Dep RF Dep RF Dep RF Dep RF Dep RF Dep
Jan 25.5 -77 75.5 -33 49.4 -56 21.5 -81 33.2 -71 67.9 -40
Feb 113.4 84 0.0 -100 61.6 0 7.0 -89 14.0 -77 27.9 -55
Mar 93.5 78 83.6 59 169.2 222 60.4 15 182.3 247 86.6 65
Apr 83.4 -26 66.8 -40 305.5 173 51.1 -54 235.9 111 161.1 44
May 390.9 6 262.8 -29 364.7 -1 433.8 18 187.0 -49 465.2 26
Jun 324.9 4 430.1 38 344.3 10 343.7 10 282.3 -10 139.0 -56
Jul 293.7 6 166.9 -40 141.4 -49 180.8 -35 214.3 -23 152.7 -45
Aug 206.2 -24 174.2 -36 137.1 -49 347.6 28 302.6 11 169.1 -38
Sep 323.6 -5 183.9 -46 378.5 11 277.2 -18 96.4 -72 164.9 -51
Oct 207.8 -36 226.0 -31 409.8 26 232.8 -29 252.3 -23 122.6 -62
Nov 164.7 -49 323.4 0 144.0 -56 315.1 -3 404.1 25
Dec 102.5 -63 528.3 92 103.4 -62 123.7 -55 161.3 -41

Note: RF =Rainfall in mm; Dep = % departure from normal Rainfall
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1.3 GEOMORPHOLOGY

The Andaman & Nicobar islands have varied topographical features. The Andaman
group of islands generally features a mountainous terrain with long ranges of hills and narrow
valleys. The maximum altitude of these islands is at Saddle Peak, which is about 730 m
above mean sea level. The peak is formed of sandstone, limestone and clay. There are no
great elevations and the slopes are also moderate.

The Nicobar Islands are surrounded by the shallow seas and coral reef. The
topography of Nicobar Islands features long, sandy beaches. Katchal and Car Nicobar have
almost flat terrain. In Great Nicobar and Little Nicobar, the land is very irregular, having
steep hills and valleys.

Car Nicobar is remarkably flat except for some cliffs in the north and small hilly areas
in the interior. It is bordered by a silvery beach and areas of flat ground consisting of coraline
diluvium.

Nancowry and Kamorta, have a hilly terrain covered with grass, forming undulating
meadows. Empress Peak is about 1,420 feet (432.8 m) high and is the highest in Kamorta.
The Nancowry harbour, with two entrances towards the east and west, is one of the finest and
safest harbours in the world. Katchal is one of the largest islands in the central group. It is
about 156 sq km in area. It is slightly hilly in the centre but has a remarkable flat area, like
Car Nicobar. Katchal has the most suitable soil for paddy cultivation. Trinket is another small
flat island. It is located at the eastern entrance to Nancowry harbour. Chowra is almost flat,
except for a hill which is located at its southern tip. Like Car Nicobar it has no safe berthing
and the coral formation around the island is reported to be a great impediment to anchoring
vessels.

Teressa and Bompoka are also hilly. The former has a considerable flat area, while
the latter has a few flat spaces around the western coast. Tillangchong has hills of elevations
above 1,000 feet.

Great Nicobar is the southernmost land mass of the Nicobar group of Islands. Most of
this island is hilly and undulating. The main hill range runs from north to south. Mount
Thullier which is about 2,105 feet (641.6 m) high is the highest peak. Galathea, Alexandra
and Dagmar are the major rivers. Kondul and Little Nicobar are also hilly and undulating.

As the Nicobars apparently lie directly in the local line of greatest weakness, severe
earthquakes are to be expected, and have occurred many times. Stocks of great violence were
recorded in 1847, 1881 (with tidal waves), and many times during 20™ century. The tidal
waves caused by the explosion of Krakatoa in the Straits of Sunda in 1883, were severely felt.

An earthquake epicenters off the west coast of Sumatra measuring 8.6 on the Richter
scale caused a severe tsunami to strike parts of South-east Asia, India, Sri Lanka on 26
December 2004. Sea water inundated several coastal towns and villages taken over 2,50,000
human lives and affecting close to five million people.

APPROACH PAPER ON GROUND WATER QUALITY ISSUES IN ISLANDS Page 9



In general, barring a few small Islands in the Nicobar group, all the others have
undulating terrain with main ridges running North-South. There are also spurs running East —
West in between the main ridges. Deep inlets and creeks are formed by the submerged
valleys. Flatlands are few and perennial streams non — existent in most of the Islands except
in Great Nicobar where there are 5 perennial rivers. Coral reefs surround most of the Islands.

1.4 GEOLOGY

The Islands are composed mainly of thick Eocene sediments deposited on Pre-
Tertiary sandstone, silt stone and shale with intrusions of basic and ultra — basic igneous
rocks. In the geologically Younger Richie’s archipelago, calcareous sand stones are more
common. The available geological evidence leads us to assume the possibility of geological
period when the Andaman and Nicobar Islands formed a range between Burma and Sumatra.
The Andaman and Nicobar Islands with Preparis and Cocos formed one continuous hill
connecting this with Burma (Myanmar) through Cape Negrais.

This range was separated from Nicobar, the other continuous Island, by a strait of
about 400 fathoms depth and 160 km width. Further in South the Nicobar Island was
separated from Sumatra by yet another strait of 600 fathoms depth and about 48 km width.
Thus Andaman and Nicobar formed 1120 km stretch part of Aracan Yoma Range of Burma,
on the East of which, occur curious Islands like Narcondum and Barren.

It is believed that the dormant Barren Island Volcano belongs to the immediate Sunda
group of Volcanoes, while the long extant Narcondum Volcano belongs to the Pegu group,
both belonging to the general Sunda group. These Volcanic Islands in line with Nicobars
form one of the principal lines of weakness in the earth’s surface. It is noteworthy that the
Andamans are just off this and escape the violent earthquakes to which the others are liable.

It is possible that the reason for Andamans escaping violent earthquakes while
Nicobars are subject to them is that they are just off the line of greatest weakness which may
run from Sumatra through Great Nicobar, Car Nicobar, Barren and Narcondum Islands to
Aracan Yoma.

The Andaman Basin extends 1200 km from Burma to Sumatra and 650 km from the
Malay Peninsula to the Andaman and Nicobar islands. The eastern portion of the basin is the
Malay continental margin, a 250 km wide shelf which was cut into Malayan Paleozoic and
Mesozoic rocks during the Early and Middle Tertiary. Subsequent folding and faulting
modified the shelf, forming at least two major terraces, the Sumatra Shelf-basin and a 650 km
long continental slope. Only a discontinuous veneer of Cenozoic sediments covers the
continental margin, except for the Sumatra Shelf-basin, in which over 1 km of sediment has
collected.

The Andaman-Nicobar Ridge, western boundary of the basin, consists of an Upper
Cretaceous serpentinite-ophiolite-radiolarite core overlain by Paleocene to Miocene
graywackes and shales at least 3000 m thick. Between the ridge and the Malay continental
margin lies the Central Andaman Trough, two elongate basaltic seamounts 220 km long, and
a complex system of rift valleys and associated smaller volcanic seamounts. Maximum
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depths of 4400 m in the Andaman Basin are located in the major branch of the rift system, the
700 km long Nicobar Rift Valley which is the proper boundary between the Andaman-
Nicobar Ridge and the Central Andaman Trough.

Sediments in the Central Trough are 1.5 km thick, surprisingly thin in view of the
huge Irrawaddy River sediment load which enters the north end of the basin and is trapped in
the basin by surface currents. Large volumes of detritus which must have been produced
during the Tertiary plantation of the Malay shelf also cannot be accounted for by the minor
Andaman Basin fill. The great thicknesses of pre-Late Miocene Tertiary sediments in the
Andaman-Nicobar Ridge were derived from the northeast, an area now occupied by
submerged youthful rift topography. It is concluded that the sediments derived from planation
of the Malay shelf were shed into an adjacent Tertiary trough which was subsequently
molded into the Andaman-Nicobar Ridge during Oligocene to Miocene time. The continental
margin and the Andaman-Nicobar Ridge were then rifted apart by Late Miocene to Recent
movements which formed the Andaman Basin as a rhombochasm. Geophysical data support
this interpretation.

The entire southeast Asian margin is marked by evidences of south-southeastward
movement. Dextral strike-slip along Sumatra and sinistral strike-slip along the Philippine Rift
are documented in the literature. The Java Trench along the front of the block has been
interpreted as a product of thrusting.

Late Cretaceous igneous rocks — the “ophiolite suite”, marine sedimentary rocks of
Paleocene to Oligocene age and Recent to sub-Recent beach sands, mangrove clay, alluvium
and coral rags are exposed in the islands.

The ophiolite suite comprises ultrabasic rocks mainly serpentinite, peridolite with
harzburzite, dunite, basic to intermediate lava, chert and jasper with radiolaria. They are
exposed in South, Middle and North Andaman and in Great Nicobar. They are underlain by
older sedimentaries comprising quartzite, slate, phyllite and schists.

The Tertiary sediments classified as the Mithakhari and Andaman Flysh Group
comprises thinly bedded alternations of sandstones and siltstones, grit, conglomerate,
limestones, shales, etc., are of Upper Cretaceous to Upper Eocene age.

The Tertiary Group is overlain successively by the Archipelago Group, Nicobar
Group and the Quaternary Holocene Group, intervening with unconformity. The generalized
succession is given in table 7 below:
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Table 7. Geological Succession of Andaman District

Age Group Formation
Recent to Quaternary Holocene Beach sands, Mangrove clay, Alluvium,
sub-Recent Group Coral _rags and Shell limestone, loosely
consolidated pebble beds

unconformity
Pleistocene to Nicobar Group Shell limestone, Sandstone, Claystone,
Late Pliocene etc.
Miocene Archipelago Group Upper white claystone

Melville Limestone

unconformity

Oligocene to Andaman Flysh Thinly bedded alternations of sandstones
and siltstones, grit, conglomerate,
limestones, black shales, thinly bedded
chert, pillow lava, etc.

Paleocene Mithakhari Group

unconformity

Late Cretaceous Ophiolite Suite Dyke swarms, acidic suite, with related
effusive, mafic suite, ultramafic suite,
etc.

1.5 PEDOLOGY

The Soils of the Andaman and Nicobar Islands have been classified into 3 orders
Entisols, Inceptisols and Alfisols. The main agricultural soils are found in the valleys and are
of alluvial and colluvial origin. The coastal areas prone to tidal floods may have acid sulphate
soils. On the whole soils of these Islands are nutritionally poor and their organic matter
content is on decline.

The soils of the islands vary in depth, texture and chemical composition and are acidic
in nature. These are medium textured on the surface and medium to heavy textured in the
sub-soil. Humus is generally lacking in the forest soils as it is generally washed away due to
copious rainfall and steep slopes. These are clayey, partially drained and have poor water
retention capacity. The depth of the soils is very shallow in the hill slopes and rarely
exceeding 3 m in the valleys.
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1.6 HYDROGEOLOGICAL CONDITIONS

Hydrogeologically, there are three major formations constituting the water table aquifer:

1. The porous formation consist of beach sand with coral rags and shells,

2. The thin cover of alluvium in the valleys and foot hills adjacent to valleys, and

3. The moderately thick pebbly valley fills deposits (colluvium) in the narrow
intermontane valleys.

The thickness of the beach sands and alluvial deposits ranges from 3 to 6 m and
sometimes up to 9 m. In Great Nicobar the thickness is thinner, only 2 to 2.5 m. The colluvial
deposits in narrow intermontane valleys e.g., Beadonabad valley have much higher
potentiality. One bore well of 152 mm diameter was drilled by Central Ground Water Board
down to 16.50 mbgl tapping the total thickness of the saturated colluvial deposits and yielded
72 m®/hr. and pumping for 500 minutes did not show any deterioration in chemical quality.
The drawdown was recorded as 5.67 m and Transmissivity was 127 m?/day. The well could
cater to the domestic need of 10000 rural population. The fissured formation consists of the
upper Cretaceous Ophiolite Suite of rocks including the basic volcanics, the ultrabasic and
intermediate to acid plutonic rocks. Based on the compactness and fracturing of these rocks
as revealed by exploratory drilling carried out in parts of the island the rocks are again
classified as consolidated group and semi consolidated group. The fractured upper Cretaceous
igneous rocks and the Lower Tertiary conglomerate, grits, graded sandstone (greywacke) and
their weathered upper mantle form the aquifers, the weathered mantle is seldom 3 to 4 meter
thick but adjacent to the valleys it is about 6 meters.

The saturated thickness of the weathered mantle and the immediately underlying
shallow fracture zones form the water table aquifer. Deeper fracture zones within 60 mbgl
form semi confined to confined aquifer. It is apparent from the study that the weathered
sandstones are poor aquifers whereas the weathered volcanic rocks act as moderate to good
aquifers at suitable locales. Results of 18 exploratory bore wells in South Andaman show that
the deeper fractures imparting secondary porosity and permeability are restricted within 60
mbgl in sedimentary rocks and within 52.7 m in the volcanics and the intermediate plutonic
rocks. The most productive fracture zones are in the volcanic rocks as noticed at Calicut in
the depth range of 14 to 20 m, and 45 to 52 m where an intrusion of ultrabasic rock
(Serpentinites) was noticed. The vyield of the bore well was recorded as 44.67 m%/hr,
drawdown was 8.23 m after 500 minutes of pumping and Transmissivity was calculated to be
139.6 m% day.

The fractured volcanic rocks elsewhere are not productive eg. Brichganj and
Hamfreyganj where the yield of the tube wells were in the order of 1.18 m®hr and 0.52 m*/hr
respectively. It appears that the fractured volcanic rocks are most productive where they are
intruded by the ultrabasics. In the area covered by the fractured sedimentary rocks, 13
exploratory bore holes were drilled and 2 boreholes were found successful i.e., at Potheropore
and Dilthaman Tank. At both the places Mithakari Sandstones and Shales were encountered.
The productive fracture zones at Prothrapore occur between 25 to 60 meter, and yielded was
17 mhr. However, the water which is brackish. The borehole at Dilthaman Tank yielded
very less but the water was potable and EC values were within limits. The boreholes drilled at
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other places in the sedimentary rocks through dark grey shale of Mithakari Group were found
dry.

The area covered with semi consolidated Lower Tertiary sedimentary rocks in the
Great Nicobar Island were also explored. The thin bedded fine grained sand stone — clay
stone alternation cannot be properly termed as aquifers. The maximum discharge obtained by
tapping 31 m thick fine grained, soft argillaceous sand stone between 20 -92 mbgl, was 187
lit/hr and quality of water was found good. Slightly better discharge was found in the same
Island but, the water was brackish (EC 4503 ps/cm at 25 °C). In sedimentary rock in valleys
and adjacent to Bays, depth of dug wells are restricted to 3.5 to 4 mbgl, depth to water level
in the dug wells in valleys range from 2.5 to 2.75 m, and in the igneous rock in same
physiographic unit depth to water level generally is less than 3 mbgl, with a seasonal
fluctuation around 1.5 to 2.5 m. Specific capacity of lower Tertiary Sandstone, was found
very low in the range of 1.12 to 0.261 Ipm/m, in the weathered volcanic rocks. Specfic
Capacity values was in the order of 0.79 and 9.55 Ipm/m.

A number of springs originate from the forests clad hills in both the igneous and
sedimentary terrain and most of them are being utilized for rural water supply by APWD.
Many of the spring fed streams have been bunded at higher altitudes to create a small
reservoir from which water flows down by gravity through pipe lines to the villages located
at lower altitudes or foot hills. With the decline of ground water table during dry season, the
discharge from the spring decreases and majority of them dry up.

1.6.1 Ground Water Monitoring

In order to study the behaviour of ground water regime with time and space in
Andaman group of islands 63 ground monitoring stations were established, and periodic
water level measurements are being taken 2 times in the year, for pre-monsoon period during
May and for the post-monsoon period during December. Depth to water level in majority of
the monitoring stations ranges between 2- 5 m bgl (66%) and within 2 m bgl (25%) in rest of
the stations during May. The minimum water level 0.9 m bgl was recorded during May at
Maya Bunder in North Andaman, and maximum 10.55 m bgl at Calicut, in South Andaman.
The water level trend has been analysed for all measurements which shows that there is a
rising trend of water level in majority of the wells during 1998 to 2007 to the tune of 0.021 to
1.19 m/yr. However during the same period the pre monsoon trend shows falling trend in
most of the wells.

1.6.2 Ground Water Resources

As per the GEC 1997 norm the watershed or administrative unit could not be applied
here since the islands are generally separated. There are 36 Islands which are inhabited, hence
the water resources of these Islands are taken into consideration. During computation the
intermontane valleys and relatively flat topographical areas were considered as recharge
areas. The hilly areas having slope more than 20% are deducted from the geographical area
available in the inhabited islands. The water level data of all 36 islands are not available; the
Rainfall Infiltration Method was adopted for resource estimation. Base flow of ground water
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through springs was also noticed, and the discharge was computed and added to ground water
draft. The estimated resources are as follows:

P Area considered for Resource Estimation : 7860.51 sq km.

P Ground water Assessment year & Unit : 2001 & 36 inhabited Islands

P Gross Ground water Recharge : 326.273 MCM

b Tentative Base Flow : 5.475 MCM

P Net Ground water Recharge : 320.798 MCM

P Current Annual Gross Ground water Draft for drinking purpose : 11.978 MCM

P Annual allocation of groundwater for domestic and industrial water supply for
next 25 yrs : 7.907 MCM

P Available ground water for future use :302.772 MCM

P Stage of Ground water development :3.73%

P Categorisation : Safe

1.6.3 Ground Water Exploration

Central Ground Water Board carried out ground water exploration in Andaman and
Nicobar islands from 1985 to 1994 during which 47 exploratory wells had been drilled. Of
these, 18 wells have been constructed in South Andaman, 11 in Middle Andaman, 2 in North
Andaman, 9 in Nicobar, 3 in Nancowry and 4 in Katchal. It is concluded from the exploration
data that, in general, productive aquifers exists down to a depth of 60 m bgl. The quality of
water in deeper aquifer deteriorates, probably due to contamination with the saline water
below. The productive aquifer occur s within 60 m bgl in fractured volcanic and 30 m bgl in
valley fill deposits with discharge varying from 10 to 45 m%hr. However, no productive
granular zones were encountered down to the drilled depth of 160 m bgl in the semi-
consolidated sedimentary formation. The valley fill deposits comprising of assorted pebbles,
cobbles and gravels of volcanic, ultramafics and cherts in sand clay matrix in certain valleys
are proved to be productive. Ground water quality in these shallow aquifers is suitable for
drinking and domestic purposes. In Middle and South Andaman the discharges from the bore
wells ranges from 10 to 25 m*hr, and 0.2 to 44.67 m%hr respectively. In Kamorta island the
discharge varies from 0.5 to 1.0 m*/hr.

The wells drilled by Central Ground Water Board at Beadonabad and Calicut, in
South Andaman, are presently being used for water supply by Andaman PWD. The well at
Beadonabad has a maximum discharge of 72 m*hr by air compressor and the productive
granular zone is from 7 to 16.6 m bgl. The aquifer comprises pebbles, cobbles and gravels of
radiolarian chert, basalt and serpentine in a sandy clay matrix. The well at Calicut has a
maximum discharge of 45 m*/hr by air compressor and the productive granular zone is from
14.6 to 20.6 m bgl and 45 to 54.6 m bgl. The aquifer comprises highly jointed and crushed
vescicular ultrabasic rocks.
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1.6.4 Geophysical Resistivity Survey

Vertical Electrical Soundings (VES), using the conventional Schlumberger
configuration of electrodes were done at 14 sites in South Andaman. Of these, 4 were
located in volcanic and ultramafic group of rocks, 4 in marginal zone of volcanic and
Andaman Flysch sediments and 6 sites in Andaman Flysch sediments. In Great Nicobar

island 9 VES were taken at 6 sites. The results are given in tables 8 a and b.

Table 8 (a). VES data in South Andaman

Location Layer Resistivity (ohm-m) Layer Thickness (m)
p1 p2 P3 P4 Ps hy h, hs hy

Beadonabad 7 175 | VH - - 4 8 - -
Rangachang 23 115 |65 500 - 1 3 123 |-
Brooksabad 22 11 65 VH - 085 |26 4.4 -
Birchganj 128 |38.4 |256 - - 4.2 21 - -
Protheropore 145 10.2 | 27 4 - 2.8 2.5 35 -
Bumlitan 34 1.7 VH - - 3 24 - -
Bambooflat 60 VH - - - 3 - - -
Tusnabad- Manpur | 50 17 6.8 425 |- 084 (4.2 322 |-
Stewartganj 89 178 |2 6.1 098 092 |202 |4 60
Mannerghat | 280 575 |37 2 VH 11 0.7 5.9 66
Mannerghat I1 400 133 7.6 2.5 - 1.5 3.6 154 |-
Caddleganj 6.6 2.6 0.7 - - 4.9 49 - -
Homfreyganj
Eastern | 150 30 6.4 VH - 1.17 |53 155 |-
Western |1 12 6 189 |VL - 5.4 27 30 -
Manglutan 86 9.6 4.8 6.2 - 1.01 |81 336 |-
Air Field area 82 4.1 8.3 - - 3 40 - -

APPROACH PAPER ON GROUND WATER QUALITY ISSUES IN ISLANDS Page 16




Table 8 (b). VES data in Nicobar

Layer Resistivity (ohm-m) Layer Thickness (m) Depth to
Location p1 P2 P3 P4 hy h, hs resistive
stratum (m)
Magarnala 2350 |123.7 |79 H 1.8 3.6 8.6 14.0
Govindnagar 29 3.2 29 - 7.1 355 |- 42.6
Army land 21 84 L - 2.3 115 |- 13.8
Navy Air Field 35 233 | L 165 (825 |- 9.9
Gandhinagar 26 92 558 | VH |17 3.4 25.6 |30.7
Sastrinagar 215 |5 1.6 H 2.1 6.3 309 | 393

L =Low: H=High: VH=VeryHigh:

1.6.5 Ground Water Quality

The quality of ground water throughout the island is neutral to alkaline as envisaged
from the analytical results of water samples collected from the existing monitoring stations
and reference wells (all dug wells). It is generally of the calcium bicarbonate type, and the
bicarbonate content varying from 91 to 427 ppm greatly predominates over the chloride
content varying between 14 to 202 ppm. Computation of the chloride-bicarbonate ratio of
groundwater from the islands show that the ratio varies between 0.1 to 0.2 which indicates
that there has been no large scale saline water intrusion anywhere in the islands.

In general, the ground water is fresh with low mineralization having Electrical
Conductance (EC) ranging from 292 to 1120 ps/ cm. at 25 °C, baring a few cases like 1340
uS/cm at 25 °C at Mirina Park, (South Andaman) and at Sitanagar, (North Andaman), > 2000
ps/ cm at Saitankhari (South Andaman).

Iron concentration in groundwater are mostly within the permissible limit, except at
Namunanagar (1.36 ppm), Light house (2.15 ppm) and at Annicut (2.59 ppm).

Calcium, Magnessium, and Sodium concentration are well within the permissible
limit. The chemical analysis results of water samples collected from spring show that the
quality of water is good and fit for domestic and agricultural use.

Analysis of water samples from the 15 exploratory wells (maximum of 60 meter
depth), majority of which fall in South Andaman area, indicates that the water is dominated
by alkalies and strong acids — classified as non carbonate alkalies or primary salinity which is
probably due to sea water contamination. Generally, groundwater from the deeper aquifer
both in South Andaman and Campbell Bay areas are slightly alkaline with pH ranging from
7.1 to 7.8, except at Protherapore. At Power House, quality of water other than with respect
to iron content is good with Specific Conductance and chloride within permissible range. The
water quality at Calicut (depth 52 m) and Beadonabad (depth 16 m), are excellent with
Specific conductance and Chloride in the ranges of 452 to 600 ps/cm and 12 to 37 ppm
respectively. Chemical analysis results of selected water samples are given in tables 9 a & b.
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Table 9 a. Results of Chemical Analysis of Water Samples from Surface water and Springs in Andaman Dist.

Constituents (parts per million)

EC
(ms/
cm.
Sample at 25 TH as
No. Location pH oC) TDS | CaCOs; Fe SiO; Ca Mg | Na K CO3 |HCO;3| SO; | ClI | NOs F
1 Calicut Spring | 7.3 | 200 145 85 1.44 46 22 7.3 10 | Trace | Nil 116 25 |11 ] Nil | 0.24
2 Calicut Spring 1l | 7.8 | 360 240 165 1.52 64 44 12 12 | Trace | Nil 213 | Trace | 12| 3 | 0.17
Nayashahar
3 Spring 7.8 | 526 349 250 Trace 46 68 19 19 | Trace | Nil 329 Nil |18 | Nil | 0.16
Birchgang
4 Spring 7.3 | 202 144 92 Nil 40 20 10 | 6.9 | Trace | Nil 113 Nil |11 | Nil | 0.12
Hamphrygunj
5 Nala 7.4 | 460 296 215 Nil 54 46 24 17 | 0.78 | Nil 262 | Trace |18 | Nil | 0.18
6 Bathu Basti Nala | 8.1 67 40 17 0.72 9 2 3 7.6 | 0.78 | Nil 24 | Trace | 11| Nil | Nil
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Table 9 b. Results of Chemical Analysis of Water Samples from Dug Wells in South Andaman and Neil Islands.

Constituents in parts per million

Sample Ens at(“255/ TH as
No. Location pH °C) TDS CaCOs; Fe SiO, Ca Mg Na K CO3 | HCO; SO, cl NO; F
1 Calicut-I 7.4 568 340 272 0.63 60 68 25 17 | Trace | Nil 335 | Trace | 18 Nil 0.24
2 Calicut-Il 7.2 339 192 142 1.44 46 44 7.9 13 1.2 Nil 152 5 28 Nil 0.24
3 Austinabad 6.4 104 62 30 2.24 140 8 2.4 7.8 1.9 Nil 40 5 14 Nil 0.12
4 Port Blair-I 7.5 867 446 280 0.15 52 92 12 30 | Trace | Nil 378 48 53 Nil 0.3
5 Port Blair-Il 7.6 676 357 225 0.24 50 76 8.5 59 | Trace | Nil 287 58 23 Nil 0.24
6 Neil Guest House 7.3 620 334 275 0.08 16 102 4.9 17 2.7 Nil 281 9.6 32 30 0.88
7 Neil Camp Il 7.3 688 380 300 Nil 16 96 16 21 8.6 Nil 311 20 50 3 0.58
8 Neil Camp-V 7.4 1036 6.2 400 Nil 39 136 15 60 3 Nil 421 50 89 17 0.24
9 Neil Camp-I1V 7.2 656 387 255 Nil 40 88 8.5 34 5.1 Nil 293 20 46 3 0.4
Neil Camp-IV

10 Kucha 7.6 829 498 350 Nil 38 120 12 44 53 Nil 427 10 57 Nil 0.36
11 Neil Camp | 7.4 518 284 230 0.3 14 86 3.6 12 4.7 Nil 281 5 18 6.8 | 0.24
12 Garacherma 7.6 336 190 110 Nil 23 28 9.7 32 1.2 Nil 128 12 21 8.8 | 0.58
13 Beadonabad 7.05 440 275 230 Nil 40 50 25 14 0.98 Nil 256 | Trace | 18 Nil 0.12
14 Wandur School-1 7.2 535 287 205 Nil 16 40 25 36 1.6 Nil 226 10 46 Nil 0.4
15 Wandur 7.2 803 426 245 Nil Trace 76 13 76 1.9 Nil 256 7.5 124 3 0.54
16 Manglutan School 7.2 1122 682 330 1.1 14 66 40 98 36 Nil 152 150 202 5 0.06
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17 South Point 7.5 460 250 200 Nil 13 54 16 17 1.2 Nil 226 7.5 28 Nil 0.24
18 Junglighat 7.5 236 179 70 0.8 43 18 6 24 1.6 Nil 122 3.7 21 Nil 0.24
19 Dollygunj 7.3 283 197 120 0.54 37 32 9.7 16 0.78 Nil 159 5 18 Nil 0.3
20 Dollygunj AIR 7.6 127 92 50 Trace 24 12 4.9 6.4 1.4 Nil 61 2.5 11 25 | 0.06
21 Bumblioon 7.5 789 477 345 0.18 34 96 25 42 2.3 Nil 427 10 57 Nil 0.3
22 Birchgunj-I 7.2 384 243 175 0.34 48 38 19 7.3 | Trace Nil 183 5 35 3.5 0.3
23 Brooksabad AIR 7.6 577 344 240 Trace 28 62 21 40 | Trace | Nil 323 5 28 2.5 0.24
Brooksabad
24 Village 7.5 620 402 265 Trace 66 82 15 28 | Trace | Nil 348 | Trace | 39 Nil 0.24
North Bay Jappan
25 Dighi 7.9 365 209 135 Nil 18 34 12 33 0.78 Nil 165 3.7 39 Nil 0.12
26 School Line 7.8 204 122 65 Trace 15 16 6 16 3.1 Nil 91 2.5 25 Nil 0.12
27 Carbin Cove 7.8 319 191 105 Trace 4.4 30 7 29 2.3 Nil 171 5 21 Nil 0.18
28 Tylerabad-II 7.9 266 147 100 Trace 21 30 6.1 19 1.9 Nil 134 3.7 21 Nil 0.18
29 Chauldari-I 7.5 647 388 340 Trace 44 38 59 18 | Trace | Nil 409 3.7 21 Nil 0.06
Chouldari  Block
30 Well 7 2305 1383 495 Trace 42 20 108 | 299 13 Nil 317 100 | 568 Nil 0.12
31 Manpur 7.4 603 361 260 Trace 19 88 9.7 28 1.5 Nil 355 2.5 35 Nil 0.3
32 Herbertabad 7.3 514 308 190 Trace 42 46 18 41 1.9 Nil 268 3.7 35 Nil 0.3
33 Tusanabad 7.2 191 114 60 Trace 30 14 6.1 18 | Trace | Nil 98 Trace | 18 Nil 0.12
34 North Bay Kutcha 7.6 124 74 32 Trace 13 5 4.9 11 | Trace Nil 98 Trace 18 Nil 0.12
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35 Sabari 7.1 372 223 150 Trace 20 44 9.7 22 1.2 Nil 189 5 27 Nil 0.12
36 Kausalanagar 7.2 638 382 85 1 26 26 4.9 86 3.9 Nil 67 150 43 Nil 0.18
37 Barmannalla 7.7 358 214 145 Trace 54 32 16 18 | Trace | Nil 183 55 32 Nil 0.12
38 Rangachang 8.5 306 183 127 Trace 66 24 16 17 Trace 30 152 Nil 18 Nil 0.12
39 Kodiakadi kutcha 8.5 297 178 137 Trace 56 22 20 14 Trace 18 165 Nil 14 Nil 0.12
40 Chidiatapu AFD 8.3 498 298 255 Trace 45 32 42 12 | Trace 15 265 Nil 356 Nil 0.12
41 Cgrabraij Masjid 7.5 796 477 315 Trace 39 97 18 49 1.6 Nil 311 10 96 1.9 0.18
42 Cgrabraij kutcha 7.3 114 68 30 Trace 17 4 4.9 14 Trace Nil 43 Nil 14 Nil Nil

43 Haddo 7.4 871 522 220 Trace 22 50 23 85 8.1 Nil 207 2.5 163 34 0.18
44 Namunghar | 7 479 287 190 Trace 17 6 9.7 14 15 Nil 159 50 35 Nil 0.12
45 Dandas Point 7 313 187 92 Trace 42 16 13 23 2.3 Nil 79 50 28 Nil 0.24
46 Saitankadi 7.5 1393 834 197 Trace 25 34 27 207 10 Nil 70 150 337 53 0.12
47 Bambooflat jetty 7.2 740 444 210 Trace 31 65 11 78 13 Nil 378 Nil 60 Nil 0.24
48 Ferarganj 8.1 424 254 160 Trace 44 30 21 23 | Trace | Nil 171 7.5 50 Nil 0.12

Uttara Village

49 Pond 8.2 1550 930 480 Trace 50 79 69 47 14 Nil Nil 687 35 Nil 0.24
50 Port Blair Airport 6.8 610 - 200 0.67 64 7.8 51 7.9 Nil 250 34 53 - 0.64
51 Chidiyatapu 7.5 681 - 290 Trace 86 18 23 | Trace | Nil 287 28 53 - 0.045
52 Bombooflat 7.5 522 - 200 Trace 46 21 25 | Trace | Nil 201 9 60 - 0.09
53 Guptapara 7.5 254 - 80 Trace 28 2 15 1.8 Nil 92 14 25 - 0.045

APPROACH PAPER ON GROUND WATER QUALITY ISSUES IN ISLANDS

Page 21






