
ABSTRACT
Lake water sampling was carried out from Schirmacher Oasis during the XXVIIIth

Indian Scientific Expedition to Antarctica for determining the various quality parameters.
The aim of the studies was to know the water characteristics of area, which are likely to be
influenced by ongoing human activities and scientific research programs of Indian scientific
station. Water samples were collected from four lakes and analyzed for Physico-chemical
parameters, microbiological and radiation contamination. Total dissolved solids were found
to be maximum 14 mg/l in one of the four lakes. Few Psychrophillic bacteria were found in
landlocked lake. Radiation contamination was observed well below the permissible limits
in all lake water. Two wastewater samples from Inlet and Outlet of wastewater treatment
unit were also collected to assess the performance of the unit and to measure quality of
treated wastewater at Maitri station.

INTRODUCTION
Water is an essential element for sustainability of any form of life and

its existing environment in Antarctica is influenced by natural factors viz.
Wind speed, ambient temperature, ice, snow, blizzard, glacier etc. The es-
tablished Indian Scientific Base Maitri requires water for its operations,
pursuance of scientific research and other logistic activities in Schirmacher
Oasis. Lakes are the sources of fresh water and can be used as drinking
water in Antarctica. Water resources may be influenced in terms of quan-
tity and quality depending upon the waterrequirements and wastewater
discharged by scientific station. The study of water resources at Maitri
Station is significant for assessing the environmental impacts.

The Schirmacher Oasis area is about 100 km inside Princes Astrid
coast of Queen Maud Land between the ice shelf and the continental ice
dome in Antarctica continent. The area has three types of lakes, viz. Pro-
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glacial Lake, land-locked lake and Epi-shelf lake. During summer, the polar
ice melts and water often flows into the lakes. The valleys are ice-free
because the mountains block the flow of ice from the polar plateau and low
precipitation & strong winds lead to little accumulation of snow in the area.
The lakes occupy closed basins and vary in surface area, depth and ice-
cover thickness.

India established first permanent station 'Dakshin Gangotri' (70°05'37"S
Latitude, 12°00'00" Longitude) on ice-shelf on Princess Astrid coast in 1983.
This station is now non-operational due to complete burial under ice and
has been declared as a historic site (HSM44). The Second Indian Perma-
nent Scientific Base Maitri in east Antarctica was established in the year
1989 in the Schirmacher Oasis. It is being operated throughout the year to
carry out scientific research in different fields. To support the continuing
scientific research and stay of scientists and logistic staff, a huge quantity
of freshwater is required for daily consumption. As a result, a substantial
volume of wastewater is generated at Maitri base (Tiwari et al., 2006).
Monitoring and assessment was conducted to evaluate the quality charac-
teristics of water and wastewater at Maitri station.

WWTP Unit at Maitri
A Wastewater Treatment Plant (WWTP) unit has been installed ad-

jacent to Kitchen/Lounge of Maitri Station. The ETP unit is a BioDisc
system to treat the wastewater, bath and kitchen domestic wastewater
produced in Maitri station. The main body and cover of the BioDisc are
constructed of Fiber Reinforced Plastic (FRP). A general outline diagram
of WWTP unit is given in Fig.-1.

Wastewater from Maitri station enters in the Primary Settlement Tank
(PST), through inlet pipe. All the suspended solids are settled in the bottom
of the tank and retained for periodic de-sludging. The surface of the BioDiscs
becomes colonized by naturally occurring microorganisms, which form a
visible coating known as the Biomass. As the biodiscs rotate, the Biomass
is alternately submerged in the settled waste and aerated by exposure to
the atmosphere. Under these conditions the Biomass can efficiently break
down the pollutants in the wastewater.

The second stage of the Biozone is hydraulically sealed from the first
stage and maintains a constant liquid level. Liquid is transferred to second
stage at a steady rate, by a series of buckets attached to the rotor. This
controlled flow of effluent is at the heart of the specially managed flow
system, which promotes healthy and balanced growth of the microorgan-
isms essential for efficient treatment. The sludge from the final settlement
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tank is separated out and the treated wasted water is discharged into the pit
(Sharma et al., 2010).

Fig-1: General view of wastewater treatment plant (WWTP) Unit (BioDisc System)

METHODOLOGY
Water and wastewater sampling and analysis was carried out as per

the guidelines of protocols IS: 3025 (Relevant Parts) & APHA (2005).
Results were compared with specification IS: 10500. Pesticides analysis
was performed with the help of GC-MS and LS-MS. Instruments used in
the testing of Radiation Contamination are: Gross Alpha Counting system
with Zn(Ag) detector, Gross Beta Counting System with Geiger Muller
detector and Gamma Spectrometer with NaI(Tl) detector and 1k Multi-
Channel Analyzer.

RESULTS AND DISCUSSION

Lake water quality
Water samples were collected from Land-locked lake (L), Priyadarshini

lake near Maitri (M), Epishelf lake (E) and Pro-glacial lake (P). Geo-coor-
dinates of all sampling points are given in Table 1. Results of analysis of all
the samples collected from in and around Maitri station, Schirmacher Oasis
are summarized in Table 2.

Physical parameters like colour and odour are below the prescribed
limit of standards for drinking water.Turbidity in all samples was below the
prescribed limit of 5 NTU. pH values of all the samples lies between 6.5 to
7.4 and were within standard value for pH (6.5 to 8.5). Dissolved solids
were observed in range of 7 mg/l to 17 mg/l. Highest concentration of 17
mg/l was found in the lake sample marked as E. This sample was drawn
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CONCLUSION
Antarctica has many simple and fragile lake ecosystems. Lakes are

the only source of drinking water for expedition members in Antarctica.
Preliminary assessment is a prime concern to evaluate the basic character-
istics and pollution level of freshwater ecosystems. Primary study reveals
that Schirmacher Oasis Lake water is purest and uncontaminated. Still it is
not altered by the presence of anthropogenic activities at Maitri station.
The environment management plan, implemented at Maitri station should
be continued in future expeditions in order to maintain water quality of
Schirmacher Oasis lake. Regular wastewater quality assessment is also
essential to regularize and control the pollution in the pristine environment
of Antarctica. Presently, wastewater from Maitri station does not seem to
affect the Lake water quality.
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