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ABSTRACT

The study was undertaken on the physico-chemical characteristics of one of the
basins of Dal lake, the Brari Mambal, during 2002, The basin can be considered cutrophic as
evinced by it's shallow depth (0.40-1 80m), low transparency (0.30<0,T0m), low dissalved
oxygen{(4-2 3mg Ly and higher concentration of all the major plant nutrients.
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INTRODUCTION

The Dal lake, one of the imporiant urban water bodies of Kashmir, is showing clear
signs of eutrophication due w0 heavy anthropogenic pressures in its catchment area. Brari
Nambal, its most poliuted basin, is the dumping ground for huge quantities of waste that is
added to it from the adjoining areas, thereby shrinking its size, deteriorating its water quality,
enhancing its trophic status and bringing near to dystrophic stage. Moreover, nothing has
been doene to stop the discharge of domestic effluents into the basin: instead more drains have
been constructed to divert the raw sewage from the dense population directly inte the basin,
As the lagoon has a connection with Dal lake, its enriched water travels deep into the lake
basin posing a serious threat o the health of the lake itself. Though numerous ecological
studies have been conducted on the Dal lake in general, vet very little is known about its
most polluted basin { Yousufl and Parveen, 1992). 1015 in this backdrop that the present work
was carried out on the water quality of the Brari Nambal basin,
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STUDY AREA

Brari Nambal, one of the polluted basins of Dal lake, has an area ol about 0. 7Km’ and
is saucer shaped with maximum depth of 1.77m (average depth ranging between 40-
6ilems), The basin is connected 1o the Gagribal basin of Dal luke through o channel called
Chinar-Bagh Nallah passing through Noewpora. Besides this, a number of ephemeral water
channels and drains enter the lake basin from the human settlements and discharge large
quantities of wastewuter. The peripheral catchment of Brari Nambal is composed of thickly
populated aren of Srinugar city and due to the closure of Nallah Mar, it has become an
ecological sick lagoon without any flushing of water. The wpography of the basin around
Brari Nambal lagoon is such that all the drains bringing in  huge quantities of sewage find
their way into the lagoon making it a mere cesspool. Five sampling sites were selected for the
collection of water samples. (Figs. 1-5)

Site I; located towards the southern edge of the lagoon having depth range of 0.70 -1.13m.

Site II: located wowards the southwestern side having a depth range ol 0,.50-0.80m.

Site I1I: located in emergent vegetation ot the western side and the water depth
ranges between 0.57-0.81m.

Site IV: located in the center and water depth ranging between 1.10-1,77m.

Site V: located towards the eastern side and lies adjoacent o & big drain bringing huge
guantities of sewage into the basin, The site 1s moderately deep (0.97-1.57m)

METHODOLOGY

Water samples were collecled on monthly basis from 900h to 1200h from five
sampling sites in 1litre polyethylene bottles. Parameters like depth, water temperature,
conductivity, pH, transparency and dissolved oxygen were determined on spot, while the
chemical parameters were determined within 24hr of sampling, cither titimetrically or
spectrophotometrically in the laboratory following the standard methods of Mackereth
{1963}, Golterman and Clymo{ 1969) and APHA (1 989),

RESULTS AND IMSCUSSION

Brari Nambal lagoon is a shallow water body with a maximum depth of 1.80m during
spring at site I'V. According to Rawson (1956), lake with o maximum depth of 10m or less is
usually considered as eutrophic. The results depicted low mean values (0.50m) at Site 11
during summer and higher mean values ( 1.77m) at Site [V during spring ( Table 1 }.
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Fig, | 8ite | located in the house boat arca Fig. 2 Site 11 near the vegeted rone
near Cendhi College lowirids the temple

Fig 3. 11 bouted towards western side Fig 4 Sire 1V in the open water area
of the bas in

Fig 5. Site V near the drainfull of garbage and other
sodid wanstes. The area 15 subjected 10 dredging actran
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Water transparency is an important factor that controls the energy relationship at
different trophic levels, [vis essentially a function of reflection of light from the surface and is
influenced by the absorption characteristics both of water and ol its dissolved and particulme
matter (Stepanek, 1959), especially in productive waters like that of Brari Nambal basin.
Higher turbidity values during spring (0.60m at Site 1) is attributed 1o the lesser biogenic
activities and greater wuler mass due to rains. while as lower values (0.33m at Sites | and 11)
were corresponding with the months of higher algal growth periods of summer. Saran and
Adoni (1982) also found the decreased values of transparency associated with
phytoplankion maxima.

The surface water temperature showed a close relation with the atmospheric
temperature and the incoming solar radiations. This may be attributed 10 its narrow depth and
little water volume. In gencral. temperature of the basin fluctuated between a minimum of
5.0 °C ot Sites 1. 11 and IV during winter and a maximum of 28,0 °C at Sites 11 and 111 during
sumimer.

The pH recorded during the present study (7.4 7.8) is indicative of the alkaline nature
of water, The basin can be considered to hyvpereutrophic as per conductivity values ranging
between 608,33 and 794.33uS/em, which were thus above eutrophic levels of 20005/ em
(Olson, 1950,

Dissalved oxyvgen is one of the most reliable parameters in ussessing the trophic
status and the magnitude of eutrophication in an aquatic ecosystem { Edmondson, 1966). Its
concentration was generally low and ranged between the lowest mean value of 0.70mg/L w
Site IV during summer and highest mean value of 2.1 3mg/L ot Site V during winter, which is
in conformity with the concept of solubility of gases in relation with temperature { Pahwa and
Mehrotra, 1966). The low level of dissolved oxygen is again indicative of polluted nature of
water body.

According to Zafar ( 1964), chloride can be considered as one of the basic parameters
of classifving lakes polluted by sewage into different categories. In the Brari Nambal basin,
where farge quantitics of domestic sewage fall into the water; higher chloride content was
recorded during summer against a lowest in winter. The high chloride content may be
attributed w the presence of large amounts of organic matter of both allochthonous and
autochthonous origin (Pandiy, 1999), Further Thresh e @/, (1994) auributed high ehloride
content of water to organic pollution ofanimal origin.

The alkalinity of water is mainly due 1o bicarbonates, carbonates being altogether
absent, The values ranged between a minimum of 154, 33mg/L during summertoa

1]



dournal of Resnarch & Dovelopmen | Yol & (2006 ISEN DUT 25407

maximum of 331, 3 3Imp/L during winter. The lower values during summer may be attributed
1o the utilization of CO, by awotrophs and therefore, precipitation of calcium as CaCO,
{Onsuki and Wetzel, 1972). The salts of the two most common divalent cations of the lake
water, caleium and magnesium, usually account for most of the hardness. The caleium
content varied between the lowest und highest values of 30.47mg/L at Site V during summer
and 59, 1 0mg/L a1 Site 1l during spring respectively.

The values of magnesium varied from minimum of 11 3mg/L at Site IV dunng
summer to a maximum of 39, 70mg 1. during spring: as such the on was comparatively four
times lower than that of calcium. This is in conformity with the ratio recorded by Zutshi and
Khan i-1977) for other valley lakes. The low magnesium content is possibly due to its uptake
by the plants in the formation of chlorophy ll-magnesium-porphyrin metal complex and in
the enzymatic transformations | Wetzel, 19750

I'he higher iron content 938.67ug/L a1 Site | of the lake basin may be due 1o the
increased effect of domestic wastes and washing activities in the catchment area, us most of
the detergents used contuin trace elements of iron (c. £, Koul eral., 1989),

The higher concentration o the key plant nutrients, particularly nitregen and
phosphorous, are naturally to be expected in the polluted waters (Munawar, 1970,
Vollenweider, 1968). Thus, the values of both NO L -N and NH -8 were high 1794 3up/L and
1941 3ug/L m Sites | and 1V respectively during summer compared 10 the lower vilues,
1413.0up/L ot Site IV und 1263 Tup/L. at Site | during winter. In contepst to the findings of
other nuthors (Kaul ¢f o, 1978: Zutshi er ol 1980; Pandit, 1999) where phosphorus levels
were limiting in fresh water lakes in Kashmir compared to the nitrogen values. The
phosphorus levels in this lake basin were not so limiting. The OPPand TP values showed a
trend similar 1o thut of nitrogen, being maximum, 711.33ug/l. and 3064, Tpup'l. during
summer respectively and minimum 349 00pg/L and 1547 7pg L duning winter and autumn
respeclively. The higher levels of N and PP during summer may' be attributed 10 the application
of nitrogen and phosphorus based fertilizers in the vegetable gardens located within and
around the basin. [he stimulation of algal blooms and a decrease in water clanity and quality
during summer paralled the increased nutrient input ta the lagoon, which is brought through
domestic amd agnicullural wastes { Edmondson. 195%). The increased silicate concentration
20.67mg /1. during spring at Site 111 seemed to be influenced by the input of silt laden runoff
Apart from this, weathering of alumino-silicates in the catchment area may be considered as
the major source

In conclusion, Brari Nambal basin may be considered highly eutrophic as evidenced
by its shallow depth, low transparency, low oxygen level and higher amounts of plant
nutrients,
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Table 1. Seasonal mean values of physico-chemical parameters of Brari Nambal

Parameters Sifes Winter  Spring Summer Autumn
Depth{m) [ (70 [.13 |03 (43
11 50 1,50 073 k5T
I 57 .83 .73 .57
I [ L (.77 1.53 .23
W 097 [.53 | 37 .07
Transparency (m} 1 0.47 0.57 033 0.53
1 43 0,50 33 053
1 047 1,60k h43 0, &0
I 0.AaT7 (.57 .43 msl
A9 047 057 43 (.50
Water Temp (°C) I 707 13.83 2533 [6 67
i T.33 1404 2550 I 83
[ T.33 14.07 2550 [6r 67
RY TAT 13.67 2527 | 700
W 83 11.73 2333 [ 7.00
pH I 137 16T T T
[ 741 7.0 147 T4Y
(1 740 .73 1.73 T.53
RY T.53 T THET T47
W 7.50 1.73 T.73 7.50
Conductivity (HS/cm) | 79433 723.00 63500 685 00
I TEL.00 681,33 B2E33 B4 67
1 TIB.33 72033 633.67 GlE. 33
I Th3 33 TOR.31 G855 HR0AT
W 75333 T04.67 Bah 67 061 .67
Dissolved oxygen | 207 1,70 0.97 I.37
(mg/L) [ |.33 1.70 0.87 .27
[l | .97 1,73 0.97 | i)
v | .50 [.70 0,70 1.47
W 2.13 .67 [0 |.67
Total alkalinity (mg/L.) | 118,67 251,33 [57.67 |96.67
I 24767 214933 | 64,00 [95.67
1] 27500 22800 54,33 206,00
1y 312,00 23833 [57.33 | 933
¥ 331.33 22967 [62.33 202,33
Calcium (mg/L) i 4263 58.23 . 1387 47.20
] 43,43 52,10 a7 47.37
1 34,63 5773 13,90 47.03
v 34.00 8103 3X13 46,37
Y I6.R3 SH.00 .47 45.57

[able | Contd.
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Tahle | Contd,
Magnesiom img/L) | 2823 31877 13.53 23.97
i 3,80 3837 12.27 24.23
I 2861 38.43 13.57 24,27
% 28.00 38.30 .13 24.10
v 30,83 39.70 12.43 24.47
Chlornde (mg/L) I 73,00 |00 2131R.67 13067
I 73.33 | [H).67 23B.67 [42.00
[ 7367 97.67 242.67 134.33
Iy 75.13 100,33 239,00 141.00
W 70.33 04,33 233.00 | 36,67
PP (pg/L) | 439,67 1540, LH) 0767 540,00
I 349.00 687.33 T09.00 527.67
11 36267 B8, 13 567 533.00
Ay 37533 665,67 T09.33 533.33
¥ 40600 £74.00 711.33 530.00
TPP (pg/L) | 200 1.0 24047 2897.0 1578.7
Il 19787 24197 2887.3 1779.7
1 2283.7 2520.3 3064,7 1654.7
v 2458.7 2266.3 2871.7 1734.7.
v 23420 2612.3 2014.7 1547.7 -
Ammonical - N{pgL) | 1263.7 15393 1§32.0 1446.3
1] 12723 |60 .3 | 539.0 15223
Il 1323.0 | 6407 1927.3 1477.7
IV 1303.7 1627.0 1941.3 1477.7
v | 268.0 1617.0 |936.0 1467.3
Nitrate - N {pe/L) I 1416.0 |627.0 | 7043 16147
I 1424.7 1624.3 | T86.0 1624.0
[l 1421.7 6307 8313 1622.7
IV 14130 1632.7 | 7923 16300
v 14170 1659.3 1 790.7 [623.7
Silicate (mg/L) | 7.67 17.77 953 8.77
I 740 16.67 10.73 £93
11 7.57 20.67 11,13 9.13
1Y 1.77 16.70 10.03 9.30
W 1.70 16.57 10.67 8,70
Iron (Hg/L) | B3E.67 766,00 627.00 739.33
I §27.33 749,00 636.67 T61.67
i B304 754.33 629,00 775.00
v §93.00 736,67 B36.00 763.33
v 897.33 748.67 620,00 T80.33
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