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Exposure of man to toxic metals has generated justif ied global concern 
ever since Mmamata Bay dlsaster in late 1953. Since then studies 
on heavy metal contamination of aquatic ecosystem has been increas- 
Ingly emphaslsed (D ' i t r i  and D ' i t r i ,  1977). Among the various sources 
o[ pollution, the most important source is however, the waste water 
fed direct ly into the aquatic system. Thls has resulted in the trans- 
formation of lakes into sewage depots. Lake Hussain Sagar is a typical 
example of an industrially polluted lake, situated m the heart of 
the city. The lake is heavily contaminated by various toxic metals 
(Mazharuddin et al.,19g5). The lake has an area of 4.#3 Km with mean 
depth of 2.5 m. The main sources o[ water to the lake ts the 
Kukatpally channel, which passes through the mdustrlal belt. More 
than 400 industries which manufacture various chemicals, drugs, paints 
and machine tools are located on its bank (Simachalam, 1975). The 
source of metals is from leakage of overload industrial belt sewer lines 
whch  run parallel to the stream, frequently dlscharglng industrial 
wastes direct ly into the lake. 

In the recent past, the lake Hussain Sagar has been studied from 
ecological and toxicological perspectives (Zafar, 1966 and Prahlad and 
Seenayya, 1985). But its impact on the quality of groundwater by 
seepage is rather overlooked. The object of the present study is 
therefore aimed at understanding the extent  of mercury pollu'cion 
m the lake. Secondly to know the extent of groundwater contamination 
by mercury. This study wall help to delineate the area of groundwater 
pollution and serve as baseline data of contamination for further 
investigation. 

MATERIALS AND METHODS 

Surface water samples were taken direct ly from motor boat from 
six di f ferent sites on the lake. Groundwater samples were taken 
from borewells from a radius of I-2 Kms. from the lake. The samples 
were brought to laboratory in properly washed polyethylene bottles 
rinsed with dil HCI. Immediately af ter  sampling water was treated 
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with HCI to reduce the pH to less than 2 to prevent mercury from 
evaporating. Samples were later digested fol lowing the standard 
procedure (APHA, 1980) and analysed on a Perkin-Elmer 2380 flameless 
atomic absorption spectrophotometer. 

RESULTS A N D  D ISCUSSION 

The concentrat,on of total mercury found in groundwater ts presented 
m Table- l .  It is clear from the table that concentrations of total 

Table I .  Concentration of total mercury in groundwater around Hussain 
Sagar Lake  (IJg/l). 

Source No.of samples Range Mean• 

Water samples collec- 
ted at I Km radius 
from away the lake. 

I 0 6. I -  15.0 9.~_+0.06 

Water samples col lec- 
ted at 2 Km radius 
from away the lake. 

I0 3.1-9.2 5.2_+0.08 

mercury m Hussain Sagar lake was elevated when compared to those 
of an unpolluted system. The concentration of dissolved mercury 
in unpolluted fresh water varies between 0.2 and 0. I lag/l (Moore 
and Ramamoorthy, 1984). In the present study the mean concentration 
of total mercury in the lake water was higher than the permissible 
level (2 lag/l) recommended by various governmental agencies complied 
by Calabrese (1978). Further, the concentration of mercury in the 
surface water of the lake has increased enormously over past f ive 
years, when compared to the earl ier work of Prahlad (1986) who 
reported the mean concentration of mercury to be around 7.5 lag/l. 

The total mercury concentrations in almost all the groundwater samples 
analysed were found to be higher than the permlsstble level of 2 lag/l 
for potable water (Calabrese, 1978). Although none of the groundwater 
samples were within the safe levels, the degree of contamination 
of groundwater were higher at I km radius than those of samples 
collected far ther away from the lake (2 km radius). It can be concluded 
that metal contaminatton of the lake has a d,rect impact on ground 
water quahty. In order to prevent further pollution of the lake, 
remedial measures that has to be undertaken include dredging operation 
to remove mercury laden sediment and treatment of industrial ef f luent  
for metal removal before being discharged into the lake. 

REFERENCES 

American Public Health Association (1980) Standard methods for 
exammatlon of water and waste water including bottom sediment 
and sludges . 14th ed. 201-203. 

97 



Calabrese 3 Edward (1978) Drinking water standards. Thelr ortgln 
and rationale. In=Methodological approaches to deriving environmental 
and occupational health standards. Wiley ]ntersclence Pubhcation, 
New York. 

D ' i t r i  PA, D ' i t r i  FM (1972) (ed) In:Mercury contamination - Human 
tragedy. Wiley Intersclence Publication, p 22. 

Mazharuddin Khan Md, 3airaj G, Seenayya G (1985) Distr ibut ion 
of heavy metals in surface sedlments os Hussain Sagar lake,Hyderabad, 
India. In:Proc.National Seminar on Pollut ion Control and Environ- 
mental Management, NEERI, Nagpur, India 3:66-75. 

Moore 3W, Ramamoorthy S (1984) Heavy metals in natural waters. 
Applied Monitor ing and Impact assessment, Springer-Verlag,New York. 

Prahlad K, Seenayya G (1985) In situ compartmentat ion and blo- 
magnif lcat ion of copper and cadmlum in industr ial ly polluted Hussain 
Sagar lake, Hyderabad, India. Arch Environ Contain Toxicol 15: 
#17-425. 

Slmhachalam M3 (1975) Water pollution due to the industria! wastes 
in math feeding channel of Hussatn Sagar lake. In:Hazards of 
Environmental Pollution, Bombay 219-234. 

Zafar AR (1966) Limnology of Hussaln Sagar lake, Hyderabad, India. 
Phykos 5( I g2): I 15-126. 

Received December 20, 1990; accepted January 15, 1993. 

98 


