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Environment Quality at Maitri Station in Antarctica

ANOOP KUMAR TIWARI* *, SUNIL KULKARNI**, D.S. RAMTEKE***
AND G. N. NAYAK****

A comprehensive study of air, water and soil quality was undertaken during the austral
summer of 1999-2000 at the Indian Polar Research Station “Maitri” in compliance with the
statutory requirements of the article 3 of Protocol on Environmental Protection to the
Antarctic Treaty. The main objective of the study was to assess the impacts of various
scientific programs and their associated logistic support facilities on the fragile ecosystem of
Antarctica. ldentification of major sources of pollution and quantification of pollutants in
different environmental components were carried out through an extensive environmental
monitoring program spread over a period of 5-7 weeks. Preliminary studies reveal that the
levels of pollution are not alarming but there is scope for concern looking into the critical
aspects of Antarctic environment and the carrying capacity of the environment surrounding
Maitri station.
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Introduction The Protocol on Environmental Protectido the
Antarctic Treaty which was adopted in 1991 by the Antarctic

on Ear'tb\hmjgsteur:izri] 'Sa:]hsr;rgfezt arr:)?(imgtsél pgtgemi\m'(l)?]esmjzr reaty nations provides for the comprehensive protection of
' g PP y~o. qUae Antarctic environment, and sets out tightly drawn rules

km 2. It is made inhospitable by extreme cold, presence of a . L
. ; T overning human activities there. The protocol on
massive permanent ice sheet and the floating ice shelves.

Anthropogenic activities in Antarctica have the potential ofe Avironmental protection 1o the Antarctic Treaty, which has
Pog P been agreed to by 28 Antarctic Treaty Consultative Parties

roducing both contemporaneous and long-term environment . . . . .
P g P 9 \TCPs), including Indiaiin 1991, requires environmental

impacts on the nearly pristine surroundings. “Maitri”, India’s. i t (EIA) 10 b lied in the planni q
indigenously designed polar research station in Antarctica {hpact assessmen _(_ ) to be applied In the planning an
peration of all activities undertaken in Antarctica. Adhering

located in the Schirmacher Oasis at 70°45'53” S latitude and ) . .
this protocol, a comprehensive environmental assessment

11°44°03" E longitude. It is built on an ice-free rocky moraine at© i . : .
an elevation of 117m above mean sea level exercise covering air, water and soil was undertaken.

The station consists of four blocks that comprise oIMate”als and methods

lodging, medical facilities, communication control system,ater quality assessment

computer room, gymnasium, cold storage, sports room, lounge,

dining, kitchen, boiler-room, laundry room, bathrooms and Extensive monitoring of surface water bodies located in
toilets. Three containerized modules of generators are locatégle proximity of Maitri station in particular and in the
outside on the southern side of the Maitri station. Priyadarshirfichirmacher Oasis region in general was undertaken as part of
Lake (also called Zub Lake) covers an area of 0.35dad  the EIA studies during the austral summer of 1999-2000. The
forms the major source of water supply. It is situated about 22®ain surface water bodies identified in the region were
m away from the station in the northern direction. ThePriyadarshini Lake, its feeding glacial waters and other lakes
consumption of water is relatively more in austral summefreferred as Control Lakes). Rotating Biological Contactors
compared to the rest of the year when it fluctuates betwegRBC) installed at Maitri to treat the greywater generated in
1.70 (winter) and 5.7 (summerffaay. It is during the austral station, are made of Glass fiber Reinforced Polyester (GRP),
summer that most scientific activities are carried out in andvhich is extremely robust and easy to transport and install.
around the station. In addition, emissions due to electricitfhe RBC units are located in separate rooms that are not
generators and toilet incinerators, and volume of wastewatexposed to sunlight to prevent the growth of algae, which
generated are significantly more during this period. could intervene with microbial attachmeand sometimes
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overburden the discs with extra mass. The treated effluent & GL1a, GL1b, GL2, GL3, GL4a and GL4b, were identified in
collected in pond. A seepage channel (observed for shoitur glacial lakes located on western side of the station. Three
period) arising from near the treated effluent collection ponedditional locations, denoted as CL1a, CL1b and CL2, were
and apparently joining Priyadarshini Lake was also consideregbmprised of two freshwater lakes, referred as Control Lakes.
for the study. The water from these different sources waghese samples from Control Lakes were used to obtain the
assessed for its physical, inorganic, nutrient, and organigackground concentrations, since the lakes were situated some
parameters. Additionally, the prevailing levels of some selectedistance away from the station and assumed to be untouched
heavy metals were also quantified. The important factors th&¥ the prevailing activities. The sampling locations are depicted
are likely to affect the water quality in the region, especiallyn Fig. 1. On each sampling occasion, surface water samples
Priyadarshini Lake, are the closeness of summer camp to it ahtgre collected using pre-cleaned apparatus and stored in
the emergence of afore-referred seepage channel at higrfégtilized polypropylene bottles. The sample preservation and
elevation. In the past, food packets, empty cans, empty fulheir analysis for different water quality paramete_rs were carried
drums and other solid wastes sometimes got carried over infyit @ per the standard procedures set out in the Standard
the lake due to high wind velocities prevailing in the regionMethods (Standard Methods for the Examination of Water
However, in subsequent expeditions everything was removed'd Wastewater). Certain parameters, viz. pH, conductivity,
during environmental cleaning operations and introduction Oﬁemper_ature, turbidity ano_l dissolved oxygen, were estimated
proper solid waste management practices. In the light of thed@Mediately upon collection of the samples. Some samples

factors, assessment of water quality was considered essentid © preserved_, Whlch were K.) be analyzed later for determining
and of utmost priority. nutrient, organic and inorganic parameters as well as levels of

heavy metals. All analyses were performed according to the
Ten sampling locations, denoted as W1 to W10, wer&tandard Methods for analysis of water and wasteweter
selected in different directions in the Priyadarshini Lake fothe analysis of heavy metals, samples were preserved and
proper assessment of its water quality. Six locations, denoteéhalyzed by GBC, Atomic Spectrophotometer in laboratory.
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Fig. 1: Locations for water and soil quality monitoring
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Air quality assessment accidental minor oil-spillages, suspected treated wastewater
A : bi : i itoring (AAOM seepage and solid waste dumping, the likelihood of
h extensive ambient air quality monitoring (AAQM) deterioration of soil characteristics has been taken into account.

was carried out in the Schlrmacher.regpr? surrounldmg Iv""“trAccordingly, during this expedition the pertinent locations were
station. Total seven locations were identified for this purposgyantified and soil samples were collected for detailed
These were selected in such away that six of them were locat aracterization. In the present study, soil sampling locations

in the downwind direction of a known source(s) of air poIIutlonWere classified into areas having activities and areas without

\év.h”e one ?fl\jlh? r.nonlt_onr?g stz;tlons Waﬁ Io<_:afted n 'ghe Upwr']ngmy anthropogenic activity so that a proper assessment of soll
irection of Maitri station in order to gather information on t equality could be carried out.

background concentration prevailing in the ambient
atmosphere. The existing sources of air pollution in the region Eleven soil sampling locations associated with regular
were identified as generators, boiler, incinerator-based toileenthropogenic activities were identified around the station.
and vehicular (piston pulley, cranes and dozers) movemerfurface coring soil samples were collected using auger and
Besides exhaust gases, helicopters (during hovering, landisgored in clean and labelled polythene bags covered with
and take off from helipads) and vehicles also contributedluminum foil. Specific physicochemical parameters such as
towards suspended particulate matter (SPM). The maiparticle size distribution, texture, water holding capacity, pH,
gaseous pollutants monitored were sulphur dioxidg(&@  nutrient load, cation exchange capacity, exchangeable cations
oxides of nitrogen (NQ), as the basic fuel was being used asand percent organic content were determined as per the
JetAl — ATF (Aviation turbine fuel). The other parameter ofstandard methods. Levels of hydrocarbon and oil & grease in
concern monitored was the particulate matter in the atmosphettee soils were also estimated to assess the impact of oil-
in the form of SPM. These pollutants were monitored on a 24pillages on the land environment.

hourly basis, continuously for a period of seven days at each . .

location by means of high volume air sampler (HVAS). TheRes‘UItS and discussion

particulate matter was determined gravimetrically, while theyater quality

gaseous pollutants were estimated spectrophotometrically.

Micrometeorological parameters such as ambient temperatures, ~ 1he physicochemical characteristics of various water
wind-speed and wind-direction were continuously monitorecs@mples are shown ifable 1 The physical characteristics

during the entire period of the study. indicated that pH is on acidic side ranging between 5.8-6.5 for
. . glacial lakes and 6.3-6.5 for samples from Priyadarshini Lake.
Soil quality assessment The acidic nature of glacial lakes is indicative of precipitated

Soil and sediment play crucial role in ecosystemwater with low conductivity, turbidity and dissolved solids,

functioning. In order to carry out a critical assessment of soiV,V,hereas the slightly higher pH in Priyadarshini Lake indicates

an extensive soil sampling programme was undertaken in ar_%ssolutio_n of minerfal_s through inlet run—off waters causi.ng
around Maitri station in the Schirmacher region. Total fourtequcrgase. n conduc(:jtl\t/:ty and dllsésc2)I8vedS/solldT_.| Tge eIectnand
soil samples S1 to S12 and O1 and O2 representing varioﬁgnh uctivity rasmoge 10eiweer/1L D > Hs/em. | ar r|1|ess_ vare
areas of activities including the seepage channel, Workshcf‘, tbe rangde h' — 10.1 mgiL. furln? sample co epn;r;, It
oil-storage and generator were collected. Locations O1 and observed that temperature of surface water varied from

represent soil samples collected from oil-spilled areas. Th'eLG)C to + 3.3C, where as turbidity of water samples found in

various sampling locations are presentedrig.1. The between 0.4 to 1.5 NTU. Heavy metals were recorded in the

parameters such as particle size, texture, water holding capaclg9es of 0.191 mg/L to 1.655 mg/L for Fe, 0.005 mg/L to

pH, nutrient load, cation exchange capacity (CEC), organig'39 mg/L for Mn, from BDL (below detectable limit) to

content, hydrocarbon, and oil & grease were analyzed. Due ,348 mg/L for Pb, which were found below detectable limits in
extreme cold conditions and scarcity of nutrients, limited plan®!l € points. Iron concentrations at many places were recorded
growth was observed, except for some species of bryophyte%I little higher side because of attribution of glacial melt water
algae and lichens, which are adapted to endure the extrefyBich comes over the rocks and debris left over due to retreating
weather were found ubiquitously on the rocky plains, lake®f Dakshin Gangotri glacier and mixes with water.

sides, hl"? arjd nunat;\_kz. Theﬁe spekaes as \(/jvell asthe sc?ttered The inorganic parameters in terms of sulphate and
excreta pblm;gratory Irds s]:uc as_S uas an ﬁnow Petr.e S II’Eﬁoride were found to lie in the ranges of 0.6-1.8 mg/L and
responsible for presence of organic matter in the Antarctic S0f 8-3.4 mg/L respectively. The nutrient parameters such as

so far as the non-anthropogenic sources are concerned. nitrate and phosphate were recorded in the ranges of 0.09 to

Considering the major activities of earlier and ongoingl-2 mg/L and BDL to 1.8 mg/L respectively. Dissolved oxygen
expeditions in the region including emissions from generatorsgVels in various water samples were found to range between
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Table 1: Surface water quality - organic and nutrient characteristics

Particulars of Sample Denoted as | Dissolved| Nitrate Total

Oxygen PQ, BOD, | COD
South-southeast (SSE) side of P. Lake 50m away from
western bank w1 14.0 0.3 BDL 3.1 8.0
Southeast side of P. Lake 75m away from eastern bank w2 140 Q.4 0J2 B.3 12.0
East-southeast side of P. Lake 50m away from west ank w3 1411 Q.4 14 B.0 12.4
SSE of P. Lake 60m away from west bank W4 14.1 0.3 0.7 3.2 14/0
Eastern side of P. Lake W5 135 0.5 11 3.2 18.8
NE side of P. Lake W6 13.5 0.4 0.3 3.0 16.8
Centre of P. Lake w7 13.7 0.2 0.8 3.8 21.4
Near pump house in P. Lake w8 14.0 0.1 0.4 3.9 12.4
SW side of P. Lake 3m from seepage channel W9 12. 1p 0.4 42 19.6
West-southwest side of P. Lake 5m away from bank w10 13.Y 0j2 0.5 3|6 12.0
Control Lake 1 located north of Maitri station CL1 (A) 13.4 0.1 0.3 1.4 16.¢
Northern side of Control Lake 1 CL1 (B) 13.6 0.05 1.2 1.8 7.2
West side of Control Lake 2 CL2 10.2 0.14 BDL 11 12.4
Glacial Lake 1 located southwest of Maitri station GL1 (A 12.5 0.1 0.6 1.9 4.4
Glacial Lake 1, sampling point near joining Glacial Lake 2 GL1 (B 11.8 0.05 1.8 2p 5.
Glacial Lake 2 located west of Maitri station GL2 12.4 0.04 0.9 1.9 4.7
Glacial Lake 3 located northwest of Maitri station GL3 134 0.2 0.2 1.9 15.p
Northeast (NE) side of Glacial Lake 4 GL4 (A) 134 0.09 0.4 2.1 10.8
Southeast side of Glacial Lake 4 GL4 (B) 13.8 0.1B 0.2 2.7 12.8

Note : All values expressed in mg/L. BDL is below detectable IPnitands for Priyadarshini; BODs biochemical oxygen demand
measured as difference in dissolved oxygen over a 5-day period; COD is chemical oxygen demand.

10.2to 14.1 mg/L at temperatures 0-1°C indicating a very highituated on the eastern side of Maitri station. This can be
reaeration capacity of the surface water bodies and very littiexplained on the basis of geological setting of different water
photosynthetic activity therein. The concentrations of chloridebodies. The water bodies lying on western side are located at
nitrates, BOD (biochemical oxygen demand) and COD a lower contour compared to those situated on eastern side.
(chemical oxygen demand) in the samples from Priyadarshidiloreover, the water body on west of the station lies at a
Lake were found well within the permissible linfitslowever,  distance of 210 m from the point of discharge of treated effluent
their levels were on a relatively higher side compared to thodeom pond. Therefore, possibility of contamination of glacier
of control lakes. This might be due to incoming seepage andater through seeped wastewater cannot be ruled out. But the
decomposition of moss from surrounding areas. Nitrificétion kitchen, laundry and bathroom mainly produce grey water.
inside the RBC is probably hampered due to low alkalinity irHuman excreta were burnt in the incinerators and ash was
the wastewater. It is also observed that oil and grease whiclollected and removed from Antarctica Treaty area. Heavy
mix in the influent, making the film over the liquid and thus metal levels in all the water samples were recorded well within
disrupting the oxygen transfer at sediments tank, however, e permissible limits of drinking water. The results indicate
the biological chamber due to continuous movement of ththat except for the seepage channel, all the water samples
disc oil and grease start emulsifying. Microbial growth ispossessed characteristics for drinking water quality as
observed on the disc but of grey color, which is a clear indicatiostipulated by the USEPA. To receive the higher effluent quality
of overloading on the treatment system. The biomastrough RBC in cold climate, bioaugmentation of nitrifying
development in aerobic unit did not always cover the entirbacteria for short solids retention time nitrification, is an
disk surface It was also observed that the values of dissolvedttractive alternative for wastewater treatment plants in cold
solids, electrical conductivity and nutrients in the glacial lakeclimate'®and mixing of centrate from kitchen RBC can be used
lying on west were on the higher side as compared to the oas a source for bioaugmentation of other RBC.
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Ambient air quality

Windroda - Manuang 2000, Malni-Aniarcica

Based on the micrometeorological data gathered during
the study period, a windrose diagram was designed. Th
windrose diagram depicting prevailing wind pattern for January

~

2000 is shown ifrig. 2.1t can be observed from the windrose -

that the prevalent wind directions were from ESE, E and SSE

Wind prevailed from ESE and E directions for 23.5% and 16.5%

of the time respectively. For 13.5% of the time, the wind direction =
( H

was recorded as SE and SSE. Calm period was recorded for 5
of time. The maximum wind velocity was found to be more than
10.8 m/s for 16% of the time. For 34.5 % of the time, it was found
to lie between 5.1 and 8.2 m/s. The result of air quality monitoring
for suspended particulate matter is present@dlates 2 The Fig. 2: Windrose indicating characteristics of prevailing
98 percentile values were computed for each of the gaseous wind pattern during study period

pollutant. It was found that the 98 percentile values for . .
) o roduction day in and day out. The value of suspended
suspended particulate matter varied in the range 6.0 to 69.71g/ .. L .
i rticulate matter recorded near the incinerator toilets of
m3. The higher level of the SPM was recorded due to arrest . . . o
. , ) ) ) , ummer camp was also slightly high owing to proximity to
airborne particles in the high wind uplifted from the crushe ) - . . o
) i _ ] pollution source. The prevailing high wind velocities in the
rocks that converted into soil. Organic particles were observed . : L . .
. . i region are responsible for fast mixing of air pollutants with
in minute quantities. The concentrations of &ad NOx were . . . .
o . fresh air and their subsequent dilution. However, fast winds
found to lie in the range BDL to 10.1ug/(88 percentile value) ) . .
i ) may carry fine air borne particulates to far off places.
and BDL to 21.1ug/f(98 percentile value) respectively as the
high volume samplers were kept very close to the generat&@oil quality
vent where plume was expected to touch the ground level. The - .
. . In general, the soil in the region was of coarse type and
concentrations of gaseous pollutants as well as the particulate

. . ) . . oor in nutrient and organic contents. Organic contents were
matter for locations in the downwind direction of the generator . .
were sianificantly higher compared to the one in upwin ound to be more in the seepage channel. The physical nature
g y g P P of soils, as presented Tables 3 and 4,is characterized by

direction because of emissions from fuel utilization for energy ) . . . . C
selecting specific parameters, viz. particle size distribution,

water holding capacity and soil textural class. Knowledge of

Table 2 Ambient air quality - cumulative percentile of

suspended particulate matter particle size distribution leads to important conclusions about
Cumulative the oxygen content and origin of soils. The particle size
Location Min |Avg. Percentiles Maj distribution of soils collected from impact zone in terms of
S50 [ 75 ]98 percentage of sand, silt and clay is showfaible 4 Percent
Near Aditya generator | 32.p 45B 47(0 5p.0 5p.6 p7.0 compositions of different particles were found: clay 6 to 17%,
Near Bhaskara generaor 530 61.3 62.0 6.0 69.7 [70.0silt 1 to 14%, coarse sand 31 to 58% and fine sand 28 to 40%.
Near Boiler exhaust 420 49B 480 5B.0 5f.6 $8.0 The results indicate that the area is dominated by sandy and
Near Workshop 5.0/ 70| 7.0 80 8. 9|0 loamy sand type of soil. The water holding capacity of the soil
Near helipad 9.0| 103 10.0 140 119 12.0 in the study area varied between 19.56 and 40.73%. The
Downwind of toilet sediments collected were found to be rich in coarse particle
modules of summer-camp*5.0 | 18.3| 18.0| 20.p 21.B 23.0 size, moderate in crystalline particles and dominated by pebbles
Upwind direction of characteristic of a terminal moraine, a type of glacial deposit.
Maitri station 30| 47| 50| 55 6.0 6. ThepH ofsoilisanimportant factor, which indicates whether
Note : All values expressed as 24 hourly averagesgim?; it is alkaline or acidic in nature. It is controlled by high
*Located approx. 100m from Maitri station concentration of basic cations and excess organic matter. The
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Table 3 : Nutrient and organic content of soil

Denoted| pH Organic Organic | Total
Sampling Location as Carbon Matter Nitrogen
(%) (mg/100 g
Confluence point of Glacial melt channel & P*. Lake, ESE of Maitri S 7.2 0.5 0.9 90.0
Behind Maitri station adjacent to generator S2 7.8 0.4 0.7 34.0
Area between neighboring generators S3 7.9 0.3 0.5 78.4
Near storage of empty oil drums S4 1.6 0.1 0.13 56.0
Near workshop S5 7. 0.2 0.4 56.0
Downstream of seepage channel near P. Lake, NW of Maitri 36 8.2 02 0|4 11.7
Downstream of wastewater collection pond S7 7.8 0.2 0.3 44.8
From the channel where final treated effluent flows and joins glacial lake $8 8.2 g.4 a.7 78.4
Near summer-camp S9 6J8 0.2 04 34.0
15m away in southeast direction of Maitri S1d 1.4 0.2 0.4 22.4
East of Maitri on Hill S11 7.6 0.3 0.5 22.4
Near summer-camp bathroom S17 8.2 0.2 0.4 34.0
Area behind generators o1 715 0.8 1.3 22.4
Near oil handling area adjacent to generators op 7.6 27 4.6 22.4
*P stands for Priyadarshini
Table 4: Physical characteristics of soll
Sampling Location Denoted| Particle size distribution (%) Texture Bulk Water
as Coarsg Fine |Silt Clay density [ holding | Porosity
sand sand (g/cc) capacity
(%)
Confluence point of Glacial melt channel
& P*. Lake, ESE of Maitri S1 44 39 11 6 Loamy sand 1.4 27.1 38.87
Behind Maitri station adjacent to generator S 5p 34 5 D Sandy 129 28.56 37.76
Area between neighboring generators S8 55 P8 1 10 Loamy gand 1.43 P7.60 40.22
Near storage of empty oil drums sS4 58 3p 2 8 Loamy sgnd 1.p8 28.28 B7.59
Near workshop S5 31 38 14 17 Sandy loam 1.5p 22159 36.24
Downstream of seepage channel near
P. Lake, NW of Maitri S6 49 35 7 9 Loamy sanfl 1.446 23.40 35.07
Downstream of wastewater collection popd SY 56 35 1 B Sandy 1|39 27.03 38.32
From the channel where final treated efflent
flows and joins glacial lake S8 52 38 3 7 Sandy 1.3p 31426 44.66
Near summer-camp S9 50 39 4 8 Sandy 1.31 23|56 31.66
15m away in southeast direction of Maitr| S1p 47 3B 13 ] Loamy s@and 15 2B.64 B6.38
East of Maitri on Hill S11 50 33 4 13 Sandy loam 1.79 19.56 35.07
Near summer-camp bathroom S1p 4 38 1 D Loamy sand 1|38 24.0 33.82
Area behind generators 01 52 34 5 9 Sandy 1.51 26.90 41.28
Near oil handling area adjacent to generafors @2 50 40 p 8 Sandy 1.10 10.73 45.72

*P stands for Priyadarshini
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physicochemical chemical properties are summariséghiles  proper waste classification, regular cleaning up, and
3 and 4 The pH of soil in the study area was found to betreatment of wastewater the pollution is kept at bay. Despite
alkaline and in the range of 6.8-8.2. The nutrient load in termall care, there is always scope for accidental contamination
of total nitrogen and percent organic matter ranged from 11.2s well as transport of some solid waste into lakes due to
to 90 mg/100g and 0.13 to 4.6% respectively. Among thetrong winds which can directly or indirectly affect the
exchangeable cations, €aMg™, Na" and K were found to  quality of water and soil in isolated pockets albeit to a very
lie in the range of 0.2 to 3.08 meq/100g, 0.88 to 1.76 meq/100gmall extent.

0.6 t0 2.96 meg/100g and 0.23 to 1.1 meqg/100g respectively. The

cation exchange capacity (CEC) is an important property dfcknowledgements

soil that is generally used for characterizing its ability to supply Dr. P C Pandey, Director, National Centre for Antarctic

cation nutrients to plants. It is the consequence of positivg,y 0cean Research (NCAOR), Goa and Late Dr R. Sarin , Ex-
electric charges on clay and humus particles in soils and ﬁoD, EIRA Division, National Environmental Engineering
balanced by adsorption of positively charged counter ion§Qesearch Institute (NEERI), Nagpur are gratefully
CEC. largely determines the stor.ag.e Capac“}’ of soil for planzgcknowledged for providing the facilities for conducting this
nutrient ions. The CEC of the sails in the region was found tg

be in th {45 to 8.4 1000 Th rafi research activity during XIX and XXIII, Indian Antarctic
€ Ih the range of 2.5 10°5.4 Meq g. the concentrafion (gcientific Expedition to Antarctica. Shri TVP Bhaskar Rao,

hydrocarbon was found to vary from 0.1 to 1.3ug/g while thahCAOR Ministry of Earth Sciences, New Delhi is also

of oil & grease was found to lie in the range of 8 to 4156 mg/
100g of soil. The high values represent samples taken from oﬁ-
spilled soil located near oil handling area adjacent to one of the

cknowledged for providing the logistics support for carrying
out the activities.

generators. A practical solution for hydrocarbon contaminateReferences

soils is bioremediation by indigenous microorgaitsmd low
temperature (0-7C) can still allow oil bioremediation. The
seepage through pond can also be controlled through
application of Permeable Reactive Barriers (PRBs). It wilp
contribute significantly to the transient management of
contaminated surface and subsurface waters in Antarcticd:
PRB are viewed as an ideal remediation methodology for use in
Antarctica since they are passive, simple to install require Iittlg_
to no maintenance and should be able to cope well with the
changing flow regimes and weather condition that occur during
summer month&. 5.

Conclusion

The environmental assessment exercise throws light on
the status of water, air and soil quality of the Schirmacher’
region, where Indian Polar Research Station, Maitri is located
in Antarctica. The year round maintenance combined with the
increased scientific activity during austral summer every yeay
at the Maitri station results into transport of materials to and
from Antarctic continent. Anthropogenic activity of any kind
is bound to disturb the fragile ecosystem. The temperatur@
inside the RBC should maintain®20°C throughout the year
effectively for denitrificatio®®. However, owing to good
environmental practices adopted at Maitri station including
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