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INTRODUCTION

The importance of freshwater bodies for human habitation
iswell known. Thisisaprime natural resource, abasic human
need and a precious national asset. It isvery important that
they are put to maximum use and are subjected to appropriate
planning, development and management. Unfortunately, the
water resourcesarenot only decreasing in Size but also getting
more and more polluted, and thus, becoming less suitable
for various uses. Development of industrialization,
urbanization and developmental activities and population
explosion have brought inevitable water crisis. The health
of lakesand their biological diversity are directly related to
health of almost every component of the ecosystem (Ramesh
et al. 2007). Angoori reservoir isasmall man-madereservoir
Situated in District Datia at longitude 78’ 28°E and latitude
25'38°N. The catchment area of the reservoir is 162 sg.km
and has the capacity of 2.55 million cubic meters, whilelive
capacity is2.05 million cubic meters. Maximum water level
is 235.60 sg.km. The reservoir has submerged area of 197
hectares. The gross command area is 57683 hectares. The
reservoir is an important unit for irrigation, fisheries and
drinking water supply in Datia district. About 246 villages
are benefited from thisreservoir. Sofar no phys co-chemical
study has been made onthisreservoir, and the present study
isaimed tofind out the detailed characteristics of the reservoir

Angoori reservoir is a small man-made reservoir located in District Datia, Madhya Pradesh. It was constructed
on Angoori nalla in the tributary of Pahuj River. The reservoir is used for different purposes like irrigation,
fisheries and drinking water supply to Datia city. The physico-chemical characteristics of Angoori reservoir
water were analysed from January 2009 to December 2009. During this period, the monthly variation in
water temperature, pH, total dissolved solids, DO, free carbon dioxide, alkalinity, total hardness, chloride,
BOD, COD, sodium, potassium and electrical conductivity of the water samples were recorded from the four

onthebasis of thelocation, seasonal variation, and physico-
chemical characteristicsof thewater.

MATERIALS AND METHODS

The surface water sampleswere collected in plastic bottles
from Angoori reservoir fromfour sampling sitesnamely A,
B, C, and D from January 2009 to December 2009. Samples
were collected between 8:30 am. and 9:30 am. and were
transported to the laboratory immediately for phys co-chemi-
cal tests. Temperature, pH and electrical conductivity were
measured at the sites.

Thechemica parameterssuch asdissolved oxygen, total
hardness, chloride, free carbon dioxide, alkalinity, TDSBOD
and COD were estimated by the methods as outlined by
APHA (1998), Trivedy & Goel (1986) and Adoni (1985).
Values of various parameters were compared with BIS
standards.

RESULTS AND DISCUSSION

Monthly variations in physico-chemical characteristics of
reservoir water are given in Table 1, and the correlations
between various parametersin Table 2.

Temperature of water is the an important physical
parameter of any water reservoir which regul atesthe natural
processes in environment. The present study showed
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Table 1: Monthly physico-chemical characteristics of Angoori reservoir during 2009.

BISvaue
Parameter  Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec mean range Desirable
Permissible
Temperature 1950 20.15 2265 2820 29.65 27.90 27.38 2795 2560 2123 20.18 17.85 24.02 17.85-29.65
EC 2343 2311 2146 2457 2290 2259 2309 2241 2462 226.7 2230 239.2 2309 214.6-246.2 1000
pH 750 735 745 745 7.80 775 735 748 758 755 765 755 754 7.357.80 6.5-8.5
DO 825 830 6.80 650 6.20 610 705 410 440 410 580 740 625 4.10-830 4.00-6.00
Alkalinity 1230 1280 1118 1470 1520 170.0 1420 1210 1160 1230 1150 1260 131.23 111.8-170.0 200-600
T.Hardness 153.3 1258 120.8 94.0 1025 588 1050 1200 119.8 1183 1520 1550 118.75 58.8-155.0 300-600
Chloride 253 250 260 330 405 505 196 205 240 255 305 235 2868 19.6-50.5 250-1000
Free CO, 220 220 286 308 462 550 396 352 330 286 264 198 3226 19.8-55.0
TDS 133.0 1326 151.0 1568 163.1 1724 1300 1417 1527 1456 1350 1318 1455 130.0-1724 500-1000
BOD 2.8 21 34 43 48 34 25 14 14 17 29 28 278 1448 5.00-6.00
COD 159 135 211 272 266 347 159 150 120 209 158 138 1934 12.0-347
Na 132 140 141 146 144 154 136 9.9 144 140 156 134 1386 9.9-156
K 265 304 293 309 306 308 196 170 176 285 293 286 2658 17.0-30.9
Sulphate 145 112 77 7.2 6.5 58 9.1 9.2 10.7 117 114 127 980 58-145 200-400
Nitrate 04 04 11 12 14 12 1.0 0.8 07 06 05 04 081 04-14 45-45
All parameters are in mg/L expect pH and EC (umho); Temperature (°C)
Table 2: Correlation matrix for water quality of angoori reservoir 2009.
Temp EC pH DO Alk TH cl FCO, TDS BOD COD Na K SO, NO,
Temp 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
EC -0099 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
pH 0246 -0.099 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
DO -0.382 0.074 -0319 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Alkalinity  0.614 0132 0399 0144 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
T.Hardness -0.795 0.037 -0.255 0.227 -0.802 1 ~ ~ ~ ~ ~ ~ ~ ~ ~
Chloride 0.405 -0.107 0.760 0.003 0.765 -0.655 1 ~ ~ ~ ~ ~ ~ ~ ~
Free CO, 0.831 -0.179 0545 -0.320 0.768 -0.862 0.688 1 ~ ~ ~ ~ ~ ~ ~
TDS 0.658 -0.023 0641 -0.356 0.602 -0.790 0.813 0748 1 ~ ~ ~ ~ ~ ~
BOD 0329 -0.027 0415 0381 0571 -0332 0652 0338 0491 1 ~ ~ ~ ~ ~
COD 0541 -0.177 0533 0533 0795 -0.798 0.882 0712 0839 0689 1 ~ ~ ~ ~
Na -0.090 0101 0.394 0202 0298 -0224 0568 0159 0350 0474 0408 1 ~ ~ ~
K -0.262 -0.173 0.311 0444 0330 -0.101 0594 -0.057 0278 0669 0556 0616 1 ~ ~
Sulphate  -0.826 0.224 -0.308 0.206 -0.648 0.857 -0.621 -0.801 -0.783 -0.553 -0.756 -0.190 -0.167 1 ~
Nitrate 0.842 -0.131 0357 -0149 0646 -0.776 0584 0781 0770 0.691 0.764 0.196 0150 -0.926 1

variation in the temperature from 17.85°C to 29.65°C, the
minimum temperature in the month of December and the
maximum in the month of May.

Electrical conductivity measures the capacity of a sub-
stance or solution to conduct electrical current. By conduc-
tivity parameter, the variation in the natural concentration
of ions present in water could be explained. The electrical
conductivity in the present study fluctuated between 214.6
pmho to 246.2 pmho.

pH of water isan important environmental parameter that
determines the suitability of water for several purposes. In
the present study, the pH of water ranged from 7.35t07.80.
The maximum pH value of 7.80 was recorded in the month
of May, and minimum of 7.35 in February and July. The

water body wasfound to be dightly alkaline.

Dissolved oxygen is an important factor of water bod-
ies. It regulates many metabolic activities of aguatic organ-
isms. Dissolved oxygen concentration more than 5.00 mg/L
favour growth of flora and fauna. Das (2000) found an in-
crease in DO from 3.00t0 6.00mg/L in Kandhar Dam (Surve
et al. 2005). In the present investigation, however, the dis-
solved oxygen wasrecorded from 4.10 to 8.30mg/L . It was
minimum in the month of August and October, and maxi-
mum in the month of February.

Alkalinity may be due to the minerals, which are dis-
solved inwater from soil. Alkalinity initself isnot harmful
to human being. In the present study, the alkalinity ranged
from 111.8 mg/L to 170.0 mg/L, the highest value being
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recorded in the month of June, and lowest in the month of
March.

Total hardness fluctuated between 58.8 mg/L and 155
mg/L. Minimum value wasin the month of June, and maxi-
mum in the month of December. Similar findings were re-
corded by Roy & Mahmood (1995).

Chloride is one of the important parameters to know
quality of water. Chloride values varied in the present in-
vegtigation from 19.6 mg/L to 50.5mg/L, the lowestin duly,
and highest in June.

The carbon dioxide content of water depends upon the
water temperature, rate of respiration, decomposition of or-
ganic matter and geographical features of the water body
(Sakhare & Jashi 2002). In Angoori reservair it varied from
19.8 mg/L to 55.0 mg/L, minimum being in the month of
December, and maximum in June.

The total dissolved solids were observed from 130.0
mg/L to 172.4 mg/L. Similar findings have been reported
by Rao et al. (2003), Kirubavathy et al. (2005) and Garg et
al. (2006) with regardsto seasonal variationsin TDS.

BOD isthe amount of oxygen utilized by microorgan-
isms in stabilizing the aquatic organic matter. BOD in
Angoori reservoir wasrecorded to be 1.4 mg/L to4.8 mg/L.
The minimum value was in the month of August/Septem-
ber, and maximum in the month of May. Devarasu et al.
(2005) made similar observationsin Madder Lake. Most of
the Indian reservoirs have higher chemical oxygen demand
with maximum va ues observed in summer season (Kaushik
et al. 1989). The present study substantiates the abovefind-
ing asin the present study COD ranged from 26.6 mg/L to
34.7mg/L in May and June. The overall values of COD
ranged from 12.0 mg/L to 34.7 mg/L. Similar variationswere
also observed by many other workersincluding Ohakad &
Chaudhary (2005).

Sodiumiscommonly present inwater and its concentra-
tion in unpolluted water is less than that of calcium and
magnesium. The concentration of sodium in the present sudy
ranged from 9.9 mg/L to 15.6mg/L, with minimumvaluein
the month of August, and maximum value in the month of
November.

Potass umisanaturally occurring element. The concen-
tration of potassum ranged from 17.0 mg/L t030.9mg/L in
the present study. The sulphate concentration wasrecorded
between 5.8 mg/L and 14.5mg/L. Similar variation wasalso
recorded by Y alavarthi (2002) and Thilagaet al. (2005).

Nitrateisalways present in greater amount inwater bod-
iesbut it may be depleted in productivity lakes. In the present
invedtigation, thevalues of nitratein Angoori Reservoir were
reported to be 0.4mg/L to 1.4mg/L, the minimum being in
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the month of January, and maximum in the month of May.

Poditive correl ation was observed between pH and chlo-
ride, and free CO, and TDS and COD. Chloride has moder-
ate positive correlationwith free CO, TDS, BOD, COD, Na
and potassium. Positive correlation was also recorded be-
tween sulphate and total hardness. Comparison of the pa-
rameters with BIS standards shows that the value of total
akalinity, total hardness, free CO,, TDS, sulphate and ni-
trate arelower than the BISvalues, however, dissol ved oxy-
gen showed dightly higher value than BIS from December
toJune.
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