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Water Quality Studies of Kolleru Lake, Upputeru River
and Enamaduru Drain
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l.akes are ally an integral part of a drainage basin. Lakeo are elther fresh water or sait water
lskes. Koli m fake is the largest ' freahwater lake in éouth Indla V‘anous physical and chemlcar in-
puts manlfp*gted through the hydrology of the catchment area wutl affect the quality and quantity
of lake Watper. In the present study, an attempt ‘was mede to analyse the physucal and chemical
load of Ko fgru lake, Upputeru river and Enamaduru dram joimng into Upputeru Emphasls was
laid on studying the some of the important chemlcal parameters which are deamed to inﬂuence
and have adverse impact on the biota of the lake. In author (] opmlon this study is the first of Its

kind coverifig quality aspects of this tragile Kolleru lake, Upputeru river and Enamaduru drain.
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INTRODUCTION

reat owing to the fast pace of development the cou-
ntry is undergd;ng in the past one (-or ) 2 decades.
Although rivers: are most lmportant water resources
in India, fresh V(ater lakes are.also very important.
People use the stagnant water bodies in the form of
lakes for vartous pyjrposes, like drinking, mngatnon
fisheries, weshing, etc. The physico-chemical and bi-
ological chgfacters of water depend upon several fa-
ctors incluip] lqgatlon of water bodies, quantity of
sewage and dorhgstlc waste being disposed, locali-
sed human population a}ld their activities. The enri-
chment of nutrients occurs due to disposal of dome-
stic and industrial effluents, Whla‘l support the grow-
th of variety of microphytic vegetation and micrébes
in the aquatic system. The present paper attempts to
analyze the physico-chemical and biological chara-
cteristics of Kolleru lake, its out flows through Uppu-
teru tiver and Enamaduru drain joining inta Uppute-
ru river. The waler quality is influenced by prevailing
environmental conditions.

The Indian fre{;: weters were under constderable th-

Dia;rlption ‘of s:te

Kollaru lake of Andhra Pradesh is the Iargest fresh wa-
ter.body in: Seuth Indja. 1t extends over about 954 km?
from th O ta 10.7 ft Contour MSL. 1t lies between
longitudes of 819 6’ and 81920 east and latitudes of

160 32" and 16° 51 north in the districts of Krishna
and West quq’vari The catchment e(ea being served
by the water body, §tretches over 4763 km?, compri-
sing 3405 km® of upland atea and ‘r3§8 km® of agri-
culture delta areas mostly >grpwing paddv and other
cereals often accompamed by high -doses of pestici-
des and chemicals. The ‘only outlet of Kollaru lake
into the Bay of Bengal is Upputeru, in the sbu theast-
ern side of the lake, which has a dlscharge c@paclty
of about 10000 cusecs. Enamaduru drain is bounded
in between 81027'30"E- 81%40°E longitudes and 16°

' 95'N-16952"30"N' latitudes Enamaduru drain flowing

through, Bhlmavaram town, .joins Upputeru river at

' 29th mile stralght cut of Upputeru.

MATERIAL AND METHOD

‘Surface water samples were collected in Kolleru lake

at P.P. Gudam and at wooden bridge of Kolleru lake.

-Upputeru'tiver surface water samples were collected
at Akividy bndge before Enamaduru drain joins the

river and at Losan after Enamaduru drain joins the
river. Surface saniples of Enamaduru drain were also
collected at Bhlmgyara\m town. The sample logations
of Kolleru Iake, Upputeru tiver and Enamaduru drain
were illustrated fn figure 1. The sample ‘coltéction in
the lake, Upputeru and Enamaduru drain was 'done
using a boat. The water samples weré coltected.in
ditferent months covering all seasons, using dépth
sampler. Dissolved oxygen of all samples wag fixed
at the place of collection by addlng 1 mL of manga-
nous sulphate arid 1 mL of alkali azide lodlde ,Sarn-
ples were tested for pH, salinity, conductivity, TDS
and temperature at the field using water analysis kit
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Figure 1. Kolleru lake and water sampling locations

immediately after sample collection. Ammonia, free
COs, BOD, COD, chlorides, alkalinity, nitrates, hard-
ness, magnesium, Ca, phosphates were estimated us-
ing standard methods.

RESULT AND DISCUSSION

The analysis results were presented in tables 1, 2, 3,
4.5 and 6.

Kolleru lake

At P.P. Gudem : The physical parameters, conducti- '
vity ( 1.4-2.4 mmhos ), temperature ( 14.8-19.6 °C),
TDS (836-1342 mg/L ), pH (5.8-8.7) and salinity *
(1.13-2.4 ppt ) varies seasonally and also with the
inflow of effluents. High pH was observed in Oct
2003, may be due to aquaculture effluents. The ch-
emical parameters, ammonia ( 6.3-29.4 mg/L ), free
COs (4-17.5 mg/L), chemical oxygen demand (31.2-..:
56.2 mg/L ); biochemical oxygen demand (26.3-45,8 :
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Table 1. Water qual)'ty of Kolleru water at P.P. Gudem, in mg/L

demand

__Parameter Month of sampling -
' Dec, Feb, Mar, May, Jun, Aug, Dec, Feb, Apr, Oct, Jun, Aug,
- 01 02 02 02 02 02 02 03 03 03 03 03 7

Conductivity, mmhos~ 1.46 18 - 151 23 21 160 167 230 240 1.79 240 1.80
Temp., °C " 149 156 161 196 187 172 148 165 18 17.8 16.7 162
Total dissolved solids 836 1020 :899 1342 1294 952 945 1326 1410 1023 1496 1074
pH 6.2 7.2 64 58 64 73 66 6.7 59 8.1 6.2 7.2
Salinity, ppt 113 164 135 21 22 13 154 24 21 225 212 156
Chlorides 49.7 156.3 146.1 124.2 181.3 150.1 262 1453 99.5 216.5 156.3 127.5
Alkalinity 160 126 130 190 188 173 156 145 132 100 192 . 184
Free CO2a 6.4 71 1675 175 106 51 873 923 75 88 116 96 -
HaS = 21.2 163 191 218 324 104 108 164 143 13.7 124 103
Ammonia 6.3 109 175 294 156 123 241 153 71 721 102 96"
Nitrates - 092 068 141 074" 092 091 059 058 062 091 085 061"
Hardness 200 235 350 1325 121.7 184 500 483 456 410 130 176"
Magnésium 377 150 2659 384 475 115 402 280 266 373.9350.1 74
Calcium 1623 85 841 941 742 69 98 203 189 36.07 76 72
Phosphates "0.68 045 064 091 1.1 0.78 065 094 13 048 0.78 096
Chemical oxygen 476 43.1 48 416 36.2 456 312 351 521 423 426 462
demand ) '
Dissolved oxygen 5 46 4.2 5.4 4.8 52 54 45 42 53 5.2 53
Biochemical oxygen 364 33.1 364 358 294 351 263 294 403 364 316 358

mg/L ), nitrates (0.59-1.1 mg/L), phosphates (0.45-
1.1 mg/L ) and DO concentrations shows that the
water is contaminated with biodegradable organic
matter and nitrogenous fertilizers. The lake water can
be used for aquaculture after treatment.

At wooden bridge : High variation was observed in
conductivity ( 2.1-15.5 mmhos ), total dissolved so-
lids ( 1490-10354 mg/L ) and salinity ( 3-17.5 ppt )
parameters. This variation reveals that the backwater
effect is observed even at wooden bridge in Kolleru
lake. The other parameters, hardness, ammonia, HaS,
COD and BOD are above the permissible limits. This
is due to the inflow of polluted drains and aquacul-
ture e‘fluents. The water quality analysis further re-
veals that the water is not suitable for agricultural
and domestic purposes and it can be used for brac-
kish aquaculture

Upputeru river

Upputeru, at down stream of wooden bridge :

¢ The water samples were collected from Upputeru ri-
‘ver at down stream of wooden bridge. The high va-

“riation in conductivity ( 2.0-16.16 mmhos ), total di-

+ ssolved solids ( 1230-9126 mg/L ), salinity ( 1.94-
115:64 ppt ), chlorides ( 450-2245 ) is due to the ba-
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ck flow effect of seawaters. Upputeru wooden bridge
is the starting point of Upputeru river and end point
of Kolleru lake. The free CO concentration is found
in high concentration in the months June 02 ( 11.9
mg/L ) and June 03 ( 10.9 mg/L ) due to dissoluti-

- on of atmospheric CO2 and CO; released from the

decomposition of organic matter. Slight variation of
ammonia ( 2.2-28 mg/L ), COD (24 44.8 mg/L)
and BOD (19.4-33.9 mg/L ) can be attributed to
seasonal changes occurring in the water. Ammonia,
COD and BOD concentrations are due to decompo-

- sition of organic matter entered into the river from
-agricultural effluents, domestic effluents and aquacu-

itural effluents. The magnitude of change in all the

" parameters is less due to high quantity of water ava-
. ilable for dilution.

‘ ‘Uppu'teru at Akividu Bridge : The total dissolved

solids concentration varies from 1228 to 11,500 mg/
L. This high variation is due to effect of back flow
of seawater during the months of December to June.
The high amount of ammonia ( 6.5-32.6 mg/L ), CO
D (28.9-86.4) and BOD (23.4-61.4) are dueto

~ the discharges from Kolleru lake and Akivedu town.

Most of the time the Upputeru water is brackish wa-
ter and is not suitable for irrigation or domestic pur~
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Table 2. Water quality of Kolleru lake at wooden bridge, in mg/L

Parameter Month of sampling
Dec, 01 Feb, 02 Mar, 02 May, 02 Jun, 02

Conductivity, mmhos 23 21 14.28 15.5 10.3
Temp., °C 14.3 17.5 19.6 20.1 16.2
Total dissolved solids 1560.4 1480.1 9539 10354 5840
pH 7.02 8.05 8.8 9.2 8.4
Salinity, ppt 3.1 3.04 16.33 17.5 12.1
Chlorides 288.1 260.4 856.7 964.1 623.1
Alkalinity 175 198 80 100 174
Free CO3 6.4 104 125 175 11.9
HaS 13.4 14.2 22.2 17.4 20.3
Ammonia 16.8 21.5 15.4 21.7 24.7
Nitrates 1.02 0.96 0.89 0.34 0.41
Hardness 1000.6 750.3 1120.56 1235 820
Magnesium 665 486 726 850 510
Calcium 335.6 264.3 394.5 385 310
Phosphates 0.56 0.78 0.78 0.41 0.54
Chemical oxygen demand 35.6 321 24 448 324
Dissolved oxygen 7.2 6.5 6.1 5.3 6.8
Biochemical oxygen demand 25.3 22.4 18.7 346 24.7
Table 2. ( continue )

Month of sampling

Aug, 02 Dec, 02 Feb, 03 Apr, 03 Oct, 03 Jun, 03 Aug, 03

2.00 13.10 6.07 13.88 2,27 6.80 241

16.1 14.9 18.6 19 16.5 17.4 16.8
1240 8514.4 3883.8 8882 1483.8 3850 1620

8.31 6.54 7.8 8.6 8.9 7.8 7.8

3.01 156.5 10.73 15.7 3.2 4.3 3.6

447.3 856.1 603.5 756.1 287.15 584 320

80 100 145 50 90 173 126

3 5.82 7.2 4.2 7.2 6.1 53

18.6 16.5 16.2 12.4 11.9 12.3 15.1

105 176 23.4 124 11.2 10.4 12.56

0.59 0.57 0.63 0.64 0.94 0.57 0.62

373 1230.65 1025 1256.33 490 510.23 310

277 810 674 823 321 335 205

98 420.65 351 433.33 169 175.23 105

0.82 0.69 0.58 0.78 0.48 0.54 0.56

26.1 28.6 24.3 41.2 36.5 26.7 21.8

7.3 8.4 6.8 5.8 7.1 74 7.2

15.5 20.4 16.4 31.6 28.7 16.7 148
poses. mg/L ) and salinity ( 1.2-7.2 ppt ) are very high. Ba-

Enamaduru drain ; The water samples collected fr-
om this drain at Bhimavaram town and analyzed for
all water quality parameters. The physical parameters
conductivity ( 1.6-9.26 mmhos ), TDS ( 760-5556

540

ckwater effect was observed in Enamaduru up to
Bhimavaram town. Dusa to this, drain water is beco-
ming brackish. Chemical parameters ammonia ( 5.4-
33.6 mg/L ), chemical oxygen demand ( 35.4-61.8
mg/L ), biochemical oxygen demand (27.6-46.3 mg/
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Yable 3. Water quality of Upputeru at down stream of wooden bridge, in mgJL -

Parameter Month of sampling
- Dec, 01 Feb, 02 Mar, 02 May, 02 Jun, 02

Conduaetivity, mmhos - 10.19 12.32 14.41 16.16 15.24
Temp., °C 12.6 15.2 16.8 17.9 18.9
Total dissolved solids 5910 7315 8724 9784 9126
pH 74 7.4 7.6 8.1 8.4
Salinity, ppt 9.62 11.78 13.12 15.64 14.91
Chlorides 1624 1886 116 2245.5 2177.6
Alkalihity 210 180 170 185 165 -
Free CO3 5.3 8.5 9.25 8.75 11.9
HaS i~ 45 4.2 4.7 43 48
Amnionia 2.4 2.6 2.8 2.4 2.7
Nitrates - 0.48 0.52 1.17 0.54 0.74
H® rdiféss 393 287 305.6 131 117.6
Magriéstum 208 173 200.2 96.1 84.3
Calcitim 185 114 105.4 34.9 333
Phosphates 1.02 0.42 1.03 0.57 0.63
Cheﬁii&@l oxygen demand 34.4 26.8 24 44.8 32.4
Dissolvéd oxygen 5.9 4.2 4.4 5.1 4.7
Biochemical oxygen demand 275 214 19.4 35.8 25,9
Table 3. ( continue )

Month of sampling

Aug, 02 Dec, 02 Feb, 03 Apr, 03 Oct, 03 Jun, 03 Aug, 03
2.00 13.10 11.42 14.91 2.27 14.80 210

18.6 15 19.4 16.3 17.8 17.4 17.4
1280 8384 6841 8924 1452 8192 1290
31 6.54 7.2 7.4 8.4 8.1 7.41

1.94 11.76 10.56 13.45 2.76 13.71 1.96
4473 2008 1816 2140 587.15 2011.5 450.7
215 284 196 185 155 180 175

8.2 5.82 9.53 12.28 9.72 10.9 6.3

4.7 4.9 4.5 4.6 4.4 4.2 4.5

25 26 2.8 2.7 25 2.6 2.2

0.47 0.56 2.16 1.35 0.56 0.58 0.55

184 660 453 563 450.1 117.6 186

106 524 283 364 305.92 84.5 107

78 136 170 199 95.08 33.1 79

0.456 0.49 0.81 0.98 0.47 0.43 0.48

1.4 34.1 24.8 42.4 321 34.2 321

4.9 5.4 43 44 5.6 4.2 4.7

25.1 27.2 19.8 33.9 25.6 27.3 25.6

L ) and dissolved oxygen ( 3.8-4.3 mg/L ) concen-
trations aré not in the desirable range. The high am-
monia concentrations were due to decomposition of
proteins and aquacultures effluents. High HaS ( Ols-
on and Sommerfeld, 1977 ) is due to the decomposi-
tion of sewage entering into the drain from Bhimava-
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ram town. High oxygen demanding water and low DO
was (Bhasal et al., 1994) also due to the sewage co-

ntamination. This water is not at all useful for any
purpose,

Upputeru water at Losari : Upputeru water was
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Sable 4. Upputeru water at Akivedu bridge, in mglL

Parameter Month of sampling

\ Dec, 01 Feb, 02 Mar, 02 May, 02 Jun, 02
Conductivity, mmhos 10.9 10.4 10.1 107 - 104
Temp., OC 15 17 20 20.4 18 - .
Total dissolved solids 2940 3240 6010 6420 3240 -
pH 74 7.8 75 7.1 8.4
Salinity, ppt 9.4 9.2 10.23 10.52 9.52
Chlorides 461.2 641.3 1356.2 1450 1362 -
Alkalinity 2185 190 80 115 159
Free CO2 5.2 5.6 5.6 8.1 62 -
HsS 21.2 125 19.1 13.4 16.6 - .-
Ammonia 8.4 6.5 18.9 28 3268
Nitrates 1.21 13 142 0.6 072 -
Hardness 800 950 1130 1450 . 864
Magnesium 600 670 820 910 610 .-
Calcium 200 280 © 310 540 254
Phosphates 0.98 1.3 0.93 0.23 0.34
Chemal oxygen demand 40.8 453 41.2 . 36.4 289
Dissolved oxygen 6.4 6.82 6.3 6.4 5.4
Biochemical oxygen demand 31.8 35.7 34.6 314 234
Table 4. { continue )
Month of sampling ‘ o
Aug, 02 Dec, 02 Feb, 03 Apr, 03 Oct, 03 Jun, 03 Aug, 03
4.20 12.92 17.98 17.74 1.91 9.20 410
16.2 15 16 20.6 17.8 18.1 16.5
2520 1228.8 11507.2 11352 1221.4 3104 2140
7.7 7.7 8.91 8.89 8.34 8.1 7.4
8.4 11.95 14.62 14.06 2.72 8.92 8.2
610 401 1597.5 1888.6 230.75 710 620
130 140 175 45 85 155 135
5.8 5.9 6.1 5.6 5.1 5.2 5.6
14.3 12,5 11.9 15.3 15.3 10.5 9.6
12.5 21.1 12.4 11.7 24.4 12.4 10.8
1.2 0.94 216 1.26 0.98 0.64 - 0.85
550 555 1543 1400 500 850 530.4
340 437 11723 1239.68 416.96 620 350.2
210 118 370.7 160.32 38.07 230 180.2
0.78 0.86 0.71 114 0.93 1.3 0.96
86.4 46.3 78.6 59.4 62.4 78.4 465
5.1 7.7 6.6 6.1 6.8 5.3 6.8 '
64.5 38.2 63.8 46.7 48.6 61.4 36.8

sampled at Losari and analyzed for physical, chemi-
cal and biological parameters. The high amount of
conductivity ( 13.2-19.82 mmhos ), total dissolved
solids ( 7986-11,886 mg/L ), salinity ( 11.9-16.82
ppt ) and chlorides ( 1900-2850 mg/L )} are due to
seawater intrusion. In all the seasons and in all the

samples, the water is saline. High hardness ( 1121-
1200 mg/L) and magnesium ( 745-1205 mg/L )
is due to presence of high quantities of Mg in sea-
water. Ammonia { 12.4-21.6 mg/L ), COD ( 31.4-
68.4 mg/L) and BOD ( 24.3-55.5 mg/L) reveal the
presence of organic matter.
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Table 6. Water quality of Enamaduru drain, in mg/L

Parameter Month of sampling

L o Dec, 01 “Feb, 02 Mar, 02 May, 02 Jun, 02
Conductivity, mmhos = - 3.21 452 8.41 9.26 8.21
Temp., °(;: - 16 17 19 20.4 18
Total dissolved solids - 1926 2712 4810 65666 4926
pH - 7.4 8.1 8.2 7.2 7.8
Salinity; ppt. 2.1 25 6.1 7.2 6.2
Chlorides 511.8 720.6 1350.1 1479.1 1311.4
Alkalinity 225 120 175 145 215
Free CO3 15.5 9.8 13.2 10.5 10.9
Ha2S 23.3 16.3 12.7 13.2 17.6
Ammonia 10.5 14.8 245 33.6 14.6
Nitrates 1.76 0.78 0.98 0.93 1.06
Hardness 240 320 280 800 645
Magneésium 166.9 220 177.8 600 425
Calcium 78.1 100 102.2 200 220
Phosphates . 1.08 0.89 1.6 0.57 0.81
Chemical oxygen demand 50.2 49.6 52.8 61.8 50.9
Dissolved oxygen 5.8 412 4.8 4.1 4.3
Biochemical oxygen demand 42.3 38.4 41.6 46.3 41.3
Table 5. ( continue )
Month of sampling
Aug, 02 Dec, 02 Feb, 03 Apr, 03 Oct, 03 Jun, 03 Aug, 03
1.80 9.70 6.36 2.04 1.60 8.22 179
17.3 14.9 16.4 20.6 17.6 18.2 17.2
912 6208 4070.4 1305.6 760 5010 905
8.06 . 6.31 7.78 8.56 7.34 7.3 7.78
1.98 . -73 4.3 3.92 1.2 6.31 1.86
286.8 - 1645.9 1013.6 325.1 261.5 " 1316.1 285.4
166 - 215 210 310 150 220 154
11.6 - 13.81 - 11.14 1148 14.2 11.2 104
12.75 14.4 . 14.6 16.57 23.37 18.3 12.6
7.7 . 20.6 1356 14.7 54 14.3 12.3
1.3 . 085 217 1.42 1.12 0.96 0.81
250 . 110 900 915 430 756 250.6
170 - 430 689.58 806.78 299.94 510 170.2
80 - 120 210.42 108.216 130.06 248 80.4
0.68 0.72 0.83 1.27 0.91 0.85 0.56
6.12 . 423 49,2 52.4 35.4 46.3 48.2
4.2 .4 4.1 4.1 4.4 4.23 4.6
476 - 32.8 - 37.6 42.5 27.6 36.4 394
DISCU SSION son (1957 ) stated that at above pH 8, complete

High contents pf free CO1 in Kolleru lake at p.P.

Gudem can be. attributed to non-utilization of COs in -

photosynthesis by macrophytic vegetation. Free COs2

is generally jnfluenced by pH of the water. Hutchin- -

absence of free COs might result. A natural clean
water body is supposed to have a COD value below
20 ppm. Invasion of COg in the water can increase
total alkalinity due to increase in bicarbonates and
carbonates. A higher concentration of these ions is
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Table 6. Water quality of Upputeru at Losari, in mg/L

Month of sampling o
eremeter Dec, 01 Feb,02  Mar02  May,02  Jun, 02
: ; 16.21 19.82 14.4
e @ e e
e " * ' . 8
Total dissolved solids "75930 37800 3:;20 ;.188 6 .41
pH. ; 14.12 15.21 15.19 16.82 12.82
(S;:“m,'it;;sppt - 1900 2088 2330 2850 2070
(o]
Alkalinity 45 55 70 ‘75(; ?3
Free COz - 6.1 5.4 6.7 . :
5.8 5.6 5.4 5.7 5.2
HaS i 124 105 21.6 18.3 14.6
Afnmonla 1.2 0.96 1.1 0.85 1.3
Nirates 1190 1266 1296 1811 1252
Hardnes.s : 791 882 861 1205 835
2";3{‘3?,‘”"‘ 399 384 435 606 417
Phosphates 0.96 0.85 13 229?1 1.1 .
Chemical oxygen demand 25:;3 2614 3297 : 7 gzs
issolved oxygen . : ) ‘ LT
gilcsaicr’\emical oxygen demand 46.5 55.5 334 46.5 45.8
Table 6. ( continue )
Month of sampling )
Aug, 02 . Dec, 02 Feb, 03 Apr, 03 Oct, 03 Jun, 03 Aug, 03
©13.31 15.52 14.81 13.90 13.20
:Z'; 11?;'2;0 145 15.3 14.6 17.2 14.5
84'60 9850 7986 9312 8886 8440 8100
7.2 6.92 7.1 7.2 7.4 6.21 6.9
12.96 13.26 126 13.1 12.9 11.92 11.91
2030 2217 1920 2230 2130 2011 2011
62 25 45 40 65 50 60
7 5.8 6.4 7.3 6.2 6.1 71
5.8 5.9 5.6 5.3 5.8 5.4 5.7
16.4 135 12.4 15.6 23.1 14.6 13.4
1.42 0.85 0.98 0.64 0.57 0.87 1.2
1211 1281 1170 1288 1278 1250 1121
802 852 779 856 851 835 748
409 429 391 432 427 415 376
0.56 0.64 1.1 0.56 0.78 0.65 0.98
31.4 47.6 68.4 64.8 56.4 425 51.3
66 6.8 5.3 5.1 6.2 5.2 6.1
243 384 55.4 2.4 46.5 345 42.7

considered to provide buffering action to the water.
However, pollution can increase the levels of total
alkalinity of waters, which was evident by the high

water are generally deficient in nitrate and phospha-

te content, but certain factors, such as discharge of
surface: runoff from agriculture field

lture fields and sewage are

levels of total alkalinity in the present study. responsible for increase of nitrate and phosphate co-
ncentrations. Several authors in India have observed

According to Ganapathi ( 1960 ) the non polluted greater fluctuations in nitrate content, from total ab.-
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sence to very high levels ( Alikunhi, 1955 ). Non-
polluted waters are deficient in nitrates, but the fac-
tors, like discharge of sewage, run-off and nitrogen
fixation may increase the concentrations. Reid ( 19
61 ) showed that mean phosphate content of most
lakes ranges from 0.3 ppm. In the present study high
levels of phosphates are may be due to human activi-
ties, like washing and bathing which includes usage
phosphate and nitrate made detergents, waste disch-
arge and agricultural operations. The high chioride
content in the lake may be due to organic pollution
particularly sewage discharge. High chloride content
in present study conforms eutrophication status of
the lake. According to Wetze!l ( 1975 ) NHj ranges
from 0.5 ppm in unpolluted surface waters and well
above 10 ppm in anaerobic waters of eutrophicated
waters. In the present study, a high level of NHg
( above 10 ppm ) indicates organic condition of lake
due to heavy pollution.

CONCLUSION

1. From results it is observed that high variation in
conductivity, total dissolved solids and salinity leve-
Is for samples collected from Kolleru lake at Wooden
bridge, Enamaduru drain, Upputeru at Akiveedu and
Upputeru at wooden bridge.

2. The results further indicated that the sea back flow
effect is up to Kolleru lake. Due to increase in the
salinity of the lake, the survival of fresh water fish
and other organism will be affected. To prevent the
salt-water intrusion into the lake, it is suggested to
construct an out fall sluice across Upputeru at a sui-
table point.

3. The results reveal that lake has been seriously af-
fected due to imbalance in salinity levels. This is att-
ributed to lack of balance between freshwater from
the inland catchment of the lake and entry of the
seawater into the lake at the mouth of the estuary.
It is also reveals that agricultural runoff from farms,
where the use of chemical fertilizers and DAP ( dia-
mmomum phosphate ) is very common and also re-
ceiving the waste from the surrcunding input inten-
sive aquaculture ponds, through different drains.
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