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Abstract
Drinking water quality, supplied by Public Health Engineering Department in old Jammu city, was assessed for physico —
chemical characteristics viz. temperature (both air and water), turbidity, pH, electrical conductivity, free carbon dioxide,
dissolved oxygen, BOD, COD, carbonate, bicarbonate, chloride, calcium, magnesium, total hardness, sodium, potassium,
sulphate, silicate, nitrate, phosphate, iron, copper, zinc, lead and chromium of raw water of the river Tawi, near Sitlee
water treatment complex; treated water at Sitlee water treatment complex and its three distribution points viz.
Mohallanarayanian, New plots and Bakshinagar, for two years i.e. 2000 — 2001 and 2001 — 2002 and has been reported.
There is alteration in water characteristics in distribution system and is caused by entry of sewage, rain water and
sediments due to leaks and cracks, dislocation, defective joints, through valve regulators, back siphonage, etc. in the pipes.
WQI value of the water samples at various sampling sites, during both the years, is less than 50 and is indicative of water
quality that is optimum for drinking. Comparison of water characteristics with National and International standards

further supports its drinking suitability.

Keywords:Physico-chemical, river Tawi water, Sitlee water treatment complex, consumer points, water

quality index.

Introduction

Supply of the river Tawi water, at Dhoanthly, in old
Jammu city, was started before 1947 and at present,
due to rise in population and increased water
demand, additional supply points viz. Nagrota and
Gorkhanagar have been added. However, except a
recent report by Khajuria and Dutta (2009), there is
no published data on water quality of raw water of
the river Tawi, near Sitlee water treatment complex,
treated water at Sitlee water treatment complex and
its three distribution points, supplied by PHE
department to the consumers in old Jammu city.
Jammu city, winter capital of the State, is situated
at 32° 44" N-latitude, 74° 54" E-longitude, at an
altitude of 753 feet, above mean sea level. River
Tawi, passing through the heart of Jammu, divides
the city into old and new. Potable water supply for
old Jammu city is mainly from the river Tawi and
was started in 1916 A.D. at Dhoanthly treatment
complex. Due to an increase in population,
Sitleewater supply project was conceived, under
Author’s Address

Department of Environmental Sciences, University of Jammu,
Jammu.
E-mail: mk_env@rediffmail.com

MasterPlan, on the bank of the river Tawi, at
village Sitlee near Nagrota bye pass, in the year
1979 A.D. and commissioned in 1986 A.D. About
two crore gallons of water per day is lifted from the
river Tawi; and after treatment at Sitlee treatment
complex is supplied to major parts of old city in
addition to some new satellite colonies. In order to
assess the water quality of raw water, at treatment
complex and in the distribution system, present two
years study was undertaken and has been described.

Material & Methods

Sterilized and clean plastic bottles of 2 litres
capacity were used for the collection of monthly
water samples for physico-chemical analysis by
standardized methods (APHA, 1998). Trace metals
like iron, copper, chromium, zinc and lead were
determined by standardized Atomic Absorption
Spectrophotometer (ECIL, model 4139). The Water
Quality Index, for assessing the suitability of water
for drinking purposes, was calculated (ICMR, 1975
and Kaushiket al., 2002) by the following equation
WQI = %, g..W,
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Results and Discussion

The results of raw water quality of the river Tawi,
after treatment at Sitlee treatment complex and at
various points in the distribution system viz.
Mohallanarayanian, New plots and Bakshinagar,
have been depicted in Tables 1 - 5.

The river Tawi

At the sampling site of the river Tawi, near Sitlee
water treatment complex, air temperature, water
temperature, turbidity, pH, electrical conductivity,
free carbon dioxide, dissolved oxygen, BOD, COD,
carbonate, bicarbonate, chloride, calcium,
magnesium, total hardness, sodium, potassium,
sulphate, silicate, nitrate and phosphate, during the
year 2000 — 2001 / 2001 — 2002, varied between 9.5
and 33.5 °C / 10.0 and 34.0 °C; 10.5 and 31.0 °C /
11.5 and 30.0 °C; 3.0 and 420.0 NTU / 7.0 and
487.5 NTU; 7.83 and 8.51 / 7.36 and 8.35; 0.162
and 0.475 mS/cm / 0.141 and 0.333 mS/cm; 2.38
and 5.29 mg/l / 1.60 and 9.44 mg/l; 3.85 and 10.78
mg/l / 5.36 and 7.82 mg/I; 0.25 and 2.20 mg/I / 0.19
and 4.91 mg/l; 4.8 and 28.8 mg/l / 4.8 and 42.0
mg/l; 2.29 and 18.58 mg/l / 2.36 and 11.07 mg/I;
54.90 and 220.75 mg/l / 81.20 and 204.29 mgl/l;
5.48 and 10.75 mg/l / 5.42 and 10.46 mg/l; 16.66
and 33.94 mg/l / 23.64 and 41.87 mg/l; 4.64 and
18.86 mg/l / 2.85 and 22.83 mg/I; 63.56 and 156.24
mg/l / 76.47 and 198.42 mg/l; 4.5 and 19.5 mg/l /
7.0 and 19.0 mg/l; 0.05 and 2.5 mg/l / 1.0 and 3.5
mg/l; 4.25 and 21.0 mg/l / 3.0 and 38.5 mg/l; 2.9
and 9.8 mg/l / 2.8 and 8.6 mg/l; 0.25 and 3.0 mg/l /
0.50 and 3.75 mg/l and 0.02 and 0.30 mg/l / 0.02
and 0.41 mg/l, respectively (Khajuria and Dultta,
2009). Turbidity recorded monsoon and winter
increase and is caused by soil erosion due to rains.
DO showed winter increase and summer decrease.
Summer decrease in dissolved oxygen is attributed
to high temperature (Jhingran, 1991; Shivanikaret
al., 1999; Hutchinson, 2004); high organic load
(Koshy and Nayar, 2000); biodegradation and
decay of vegetation and restricted flow of river
water (Jayaramanet al., 2003). BOD and COD
remained low during post-monsoon and winter and
high during summer and monsoon. Inflow of dead
organic matter from catchment may explain
monsoon rise in BOD (Jayaramanet al., 2003) and
COD (Koshy and Nayar, 2000 and Jayaramanet al.,
2003). Bicarbonate, calcium, magnesium and total
hardness observed post-monsoon and winter high

and summer and monsoon low record, during both
the years of study. Post-monsoon and winter
increase in bicarbonate, calcium, magnesium and
total hardness may be due to decreased photoperiod
and low consumption of these nutrients by primary
producers. Increased flush from springs, present
along the sides of the river Tawi, may also account
for the post-monsoon increase in these nutrients.
Summer good consumption by primary producers,
due to increased photoperiod, may account for low
record of these nutrients. Monsoon fluctuation in
bicarbonate, calcium, magnesium and total
hardness is attributed to the effect of rains and soil
erosion in catchment. Chloride remained high
during summer and monsoon. Sodium showed
winter increase and summer decrease. During
monsoon, it recorded wide fluctuations. Potassium,
during the first year, showed monsoon highest
record. In the subsequent year, it recorded
monsoon, post-monsoon and winter increase. Rains
may account for the monsoon increase in sodium
and potassium. Sulphate recorded monsoon, post-
monsoon and winter increase and summer decrease,
during the first year of study. In the second year, it
remained high during early monsoon and winter
and low during late monsoon, post-monsoon, early
winter and summer. Silicate observed summer low
and monsoon, post-monsoon and winter high
record. Monsoon increase may be attributed to the
rains. Increased flush from springs may also
account for the post-monsoon increase in sulphate
and silicate. Nitrate remained high during summer,
monsoon and post-monsoon and low during winter.
Summer increase in nitrate may be due to the
decomposition of dead organic matter. I1ts monsoon
and post-monsoon increase is attributed to the rains.
Phosphate recorded winter decrease and summer
and monsoon increase. Summer increase in
phosphate is attributed to increased microbial
decomposition at high temperature. Surface runoff
from catchment and increased soil erosion may
account for monsoon increase in phosphate.

Sitlee water treatment complex

Air temperature, water temperature, turbidity, pH,
electrical conductivity, free carbon dioxide,
dissolved oxygen, BOD, COD, carbonate,
bicarbonate, chloride, calcium, magnesium, total
hardness, sodium, potassium, sulphate, silicate,
nitrate and phosphate, at the sampling point of
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treated water, at Sitlee water treatment complex,
recorded a well marked annual fluctuation, during
the year 2000 — 2001 / 2001 — 2002, of 8.5 and 31.5
°C / 11.0 and 33.5 °C; 12.0 and 31.0 °C / 13.5and
31.0°C; nil and 7.0NTU / nil and 8.0NTU; 6.51 and
8.63 / 6.35 and 8.23; 0.183 and 0.508 mS/cm /
0.147 and 0.347 mS/cm; 1.93 and 21.16mg/l / 0.83
and 39.06mg/l; 3.37 and 7.38mg/l / 6.10 and
9.82mg/l; 0.15 and 0.90mg/l / 0.12 and 0.91mg/l;
15.96 and 28.8mg/l / 5.44 and 19.04mg/l; 1.88 and
14.87 mg/l / 4.91 and 9.49 mg/l; 49.51 and 222.44
mg/l / 32.65 and 207.16 mg/I; 5.59 and 10.75mg/I /
6.63 and 10.43mg/l; 17.66 and 41.01mg/l / 23.50
and 55.82mg/l; 4.08 and 20.24mg/l and 5.42 and
Distribution points:

Mohallanarayanian:

At Mohallanarayanian sampling point of Sitlee
water distribution system, during the year 2000 —
2001 / 2001 - 2002, air temperature, water
temperature, turbidity, pH, electrical conductivity,
free carbon dioxide, dissolved oxygen, BOD, COD,
carbonate, bicarbonate, chloride, calcium,
magnesium, total hardness, sodium, potassium,
sulphate, silicate, nitrate and phosphate, varied
between 9.0and 32.5°C / 12.0 and 32.0 °C; 12.0and
31.0°C / 13.0 and 33.0°C; nil and 6.0 NTU / nil and
6.0 NTU; 6.83 and 8.63 / 6.85 and 8.34; 0.188 and
0.551 mS/cm / 0.154 and 0.336 mS/cm; 1.28 and
6.68 mg/l / 1.66 and 12.01 mg/I; 3.68 and 6.84 mg/I
/5.78 and 7.91 mg/l; 0.16 and 0.98 mg/l / 0.12 and
0.59 mg/l; 7.98 and 24.0 mg/l / 6.0 and 35.36
mg/1;1.38 and 22.30 mg/l / 4.81 and 11.07 mgl/l;
34.65 and 217.87 mg/l / 49.57 and 212.17 mg/l;
6.15 and 20.65 mg/l / 5.42 and 9.56 mg/I; 21.56 and
36.62 mg/l / 25.94 and 41.87 mg/l; 2.97 and 17.26
mg/l / 4.28 and 17.79 mg/l; 66.01 and 147.13 mg/l /
88.23 and 177.53 mg/l; 4.5 and 19.0 mg/l / 4.5 and
19.0 mg/l; 0.05 and 2.0 mg/l / 1.0 and 3.5 mgl/l;
4.25 and 28.75 mg/l / 7.0 and 33.75 mg/l; 2.2 and
6.0 mg/l / 3.2 and 6.5 mg/l; 0.5 and 2.0 mg/l / 0.25
and 2.50 mg/l and 0.02 and 0.20 mg/l / 0.01 and
0.35 mg/l, respectively.

New plots:

An annual variation of 12.0 and 37.5°C / 15.0 and
33.5°C; 12.5and 31.5°C / 12.5 and 32.0 °C; nil and
7.0 NTU / nil and 6.0 NTU; 6.82 and 8.67 / 6.83
and 8.38; 0.184 and 0.593 mS/cm / 0.149 and 0.347
mS/cm; 1.93 and 15.60 mg/l / 0.91 and 13.10 mg/l;
3.18 and 8.86 mg/l / 6.11 and 8.06 mg/l; 0.24 and
0.90 mg/l / 0.15 and 0.83 mg/l; 5.32 and 24.0 mg/l /
4.8 and 15.36 mg/I; 1.88 and 14.87 ma/l / 6.54 and

17.76mg/l; 66.01 and 149.24mg/l / 94.11 and
176.53mg/l; 4.5 and 19.0mg/l / 4.5 and 19.0mg/l;
0.05 and 2.0mg/l / 0.05 and 3.5mg/l; 4.0 and
30.0mg/l / 11.5 and 35.0mg/l; 1.2 and 12.3mg/l /
2.3 and 7.1mg/l; 0.25 and 3.25mg/l / 0.25 and
4.0mg/l and 0.02 and 0.32mg/I / 0.02 and 0.46mg/I,
respectively.

The present study has revealed that in the treated
water samples, there is decrease in various
parameters like BOD, carbonates and total hardness
and is caused by proper treatment processes i.e.
sedimentation, alum treatment, filtration and
chlorination.

9.49 mg/l; 54.46 and 224.59 mg/l / 59.13 and
197.31 mg/l; 6.57 and 18.22 mg/l / 6.63 and 11.30
mg/l; 19.60 and 38.47 mg/l / 25.04 and 43.97 mg/I;
4.08 and 23.31 mg/l / 4.28 and 16.21 mg/l; 66.01
and 190.40 mg/l / 82.35 and 172.31 mg/l); 4.5 and
19.0 mg/l / 4.5 and 18.0 mg/l; 0.05 and 2.0 mg/Il /
0.05 and 3.0 mg/l; 4.75 and 22.25 mg/l / 5.5 and
29.5 mg/l; 2.2 and 11.5 mg/l / 2.5 and 7.1 mgl/l;
0.25 and 3.0 mg/l / 1.0 and 4.50 mg/l and 0.01 and
0.12 mg/l / 0.02 and 0.18 mg/l, respectively, in air
temperature, water temperature, turbidity, pH,
electrical conductivity, free carbon dioxide,
dissolved oxygen, BOD, COD, carbonate,
bicarbonate, chloride, calcium, magnesium, total
hardness, sodium, potassium, sulphate, silicate,
nitrate and phosphate was observed at New plots
sampling point of Sitlee water distribution system,
during the year 2000 — 2001 / 2001 — 2002.
Bakshinagar:

At the Bakshinagar sampling point of Sitlee water
distribution  system, air temperature, water
temperature, turbidity, pH, electrical conductivity,
free carbon dioxide, dissolved oxygen, BOD, COD,
carbonate,  bicarbonate,  chloride,  calcium,
magnesium, total hardness, sodium, potassium,
sulphate, silicate, nitrate and phosphate during the
year 2000 — 2001 / 2001 - 2002, recorded an annual
fluctuation of 15.0 and 35.0 °C / 15.0 and 32.5 °C;
14.0 and 30.5°C / 13.0 and 29.5°C; nil and 7.0 NTU
/ nil and 3.0 NTU; 7.25 and 8.60 / 7.23 and 8.26;
0.294 and 0.630 mS/cm / 0.192 and 0.599 mS/cm;
1.41 and 15.60 mg/l / 1.66 and 32.75 mg/l; 3.14 and
8.79 mg/l / 5.04 and 8.08 mg/l; 0.14 and 0.93 mg/l /
0.11 and 0.88 mg/l; 7.2 and 19.2 mg/l / 6.0 and
38.08 mg/l; 1.88 and 22.30 mg/l / 4.91 and 9.49
mg/l; 54.86 and 372.53 mg/l / 138.0 and 391.63
mg/l; 9.89 and 48.38 mg/l / 8.31 and 44.67 mg/l;
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Table 2: Monthly variations in physico - chemical parameters of treated water (sump tank) of Sitlee water
treatment complex, Jammu (August, 2000 - July, 2001 and August, 2001 - July, 2002)

E R = € _ = =} a =] o =1 t i = E
=Z =z | = = i = & o o 1 o o} = =] -l e}

265 3|73 | 0508 583 39 | NA HA A 7821 84 797 118.68 55 | 005 . .
Sep. 233 25| 78l | 0432 249 | 508 | NA HA A 7823 85 138 1287 45 | 005 3 075 [ 005 | * . * . .
Ot 23 25| 830 | 033 A 6351 | KA HA 81 138.07 10.75 2024 14146 45 | 005 20 [ 025 | 007 = . * . .
Hov 163 14 N | 863 | 0.294 A 483 | NA HNA o944 | 21883 943 16.65 126.9 125 1 21 05 (008 | * . * . .
Dec. 135 | 14 3 | 837 | 01261 A 738 | KA HA 188 [ 22234 243 T 1518 14024 83 30 (025 (002 | * . * . .
Jan. 8.5 12 6 | B33 | 015 A 5. HA HA 1487 | 21823 985 | 330F | 14904 14616 | 145 1 5 27 25 | 004 | . * . .
Feb. 14 65 3| B12 0274 306 | 413|015 | HA A 190.58 a7 48 1312 116 1o 1 6.25 3l 51002~ . * . .
Mar. 20 2 3 028 282 HA A 11393 279 | 3412 | B14 118.63 11 1 215 12 | 225 (008 | * . * . .
Apr. 23 8 3 0.183 131 |3 1506 A 06.07 558 1766 | 524 65.01 5 1 4 36 (225 (011 | = . * . .
May 30 31 N | 784 | 0261 193 | 417 | 035 | 168 A 782 2451 | 653 830 T 45 5| 004 " . * . .
Tun. 315 31 | 25| 651 | 0.263 | 2116 | 600 | 0O 24 A 277 | 3277 | 408 o855 535 2 2175 [ 123|325 | 004 | * . * . .
Tl 29 28 T | T4l | 0354 | 445 6.65 | 0.51 28 A 101 | 4101 52 1239 11 15 5 2 007 | - - * - -
,_?E.udg 31 % N 74 | 0324 | 413 6l | 081 | 1404 A 8805 G463 | 3816 | 6359 03 15 025 [ 046 | = . * . .
Sep. 23 27 |25 |83 | 0347 A 615 | D62 o6 240 193.03 461 | 3893 | 1573 19 35 L5 | 008 | * . * . .
Ot 13 1z N | 813 | 0299 183 833 | 031 144 A 20301 779 | 3878 | 1776 155 | 25 125 | 008 | * . * . .
HNov. 16 N | 805 | 0243 275 842 | 031 2.6 A 20381 G685 | 4187 | 1744 1 3 155 3 075 | 008 | * . * . .
Dec. 125 N | 808 (| 0202 [ 366 | 701 | 067 | 144 A 207.16 937 306 1776 171.% 17 3 115 125 | 002 | * . * . .
Jan. 11 14 3 | 823 ) 0.188 A 829|066 | 17058 451 | 19505 | 926 | 3413 | 1453 | 14495 |175| 3 115 | 47 I i i I I
Feb. 115135 [ 25 | 821 | 0,191 | 481 | 982 | 02 [1284( A 18956 | 937 | 369 | 11.18| 13805 (145 25 | 135 | 58 o002 e[ FF e
Mar 22 (215 3 [ 792 (0189 208 | 655|012 92 A 13108 | 951 | 3538 | 714 | 11764 [ 95 1 18 R I i 0 T I I I
Apr. W0 | 24 38120147 083 | 638 | 063 (1352 A 10944 | 665 | 235 | 857 | W11 To|00s | 14 23 oo [ 2 oF o %
May 32 (30525796 (0222 436 | 634|053 | 54 A 10097 | 86 26 | 1146 11202 [ 95 1 175 [ 63 |225| 006 | = | = | * | = | #
Juw [335| 31 | 8 | 6335|0306 | 3206 65 | 061 |19.04] A 3265 [ 1043|5582 811 | 17261 [135| 25 | 35 |71 4 |07 | = | = | * | *| *
21,%'0: 0 (295 3 (713 (0205 | 632 |665| 08 6 A 64359 | B33 | 3416 542 | 10762 [ 45 | 13| 28 [ 35 |125|012| = | = | * | *| *

Table 3: Monthly variations in physico - chemical parameters at MohallaNarayanian sampling point, Jammu
(August, 2000 - July, 2001 and August, 2001 - July, 2002)

ol 28| =| 2 I E HIERE HHE
= =|=Z| =| E = = ‘5 .-~ == = - =
NE 8 2| = 2 3 72| ¢ g s
265 [ 275 ) 6 | 769] 0550 ) 245 | 503 | MA [ NA A 7624 | 971 | 3544 | 1411 | 14646 | 535 1 [2275 )35 )05 | 02 * * * * *
23 [255] 3 [B08[ 0399 ] 25 |576 | MA | NA A 6542 | 971 | 3341 | 1534 | 1464 | 45 [005| 25 26 | 135 00| * * * * *
215 [ 45 | N | 847 032 A 613 |MA | NA | 506 [14219 ) 10753139 (1656 | 14642 | 45 | 0052325 | 28| 05 008 * * * * *
12 [ 155 | N [853) 0284 A [501 | MNA| NA | &6 [217.87) 043 [ 2002 [1726 | 14503 [ 125 | 1 [ 245 |29 (075 |00&) * * * * *
15 | 1553 |854|0266) A |684|MA | NA | 565 | 21668 | 843 | 3071 | 1714 | 14713 | &5 1 6.3 |24 (075 |003) * * * * *
g 12 3 | 863 026 A 452 | MA | NA | 223 [ 18899 | B85 [ 3274 [1567 | 14616 | 145 1 55 | 221075 |03 * * * * *
15 [175] 3 |839( 0277 A 464|085 | NA | 138 | 20118 | 2065 | 2406 | 1555 | 124 19 1 675 [ 23] 075 |002] * * * * *
205 22 |25|748| 0303 ) 353 | 661 |0.76 NA A 9907 | 824 | 32.06 | 10.02 | 121.21 12 1 | 2475 [ 25 2 011] * * * * *
B5| 1 6 |79 0188 ) 213 | 368|028 798 A 10065 | 615 | 2156 | 257 | 66.01 5 1 425 3 05 [011) * * * * *
325[ 31 [N |78 0278 | 128 | 576|016 12 A 7281 | 782 | 2647 | 712 | 9535 7 1 15 [49 | 175|003 * * * * *
32 [ 31 [N [683)0307| 668 |634)022] 192 | A 3465 | 687 | 3662 | 3.5 | 10576 35 2 2873 6 [0T5 004 * * * * *
95| 29 | N |732|0334) 5986 | 677|088 24 A 8823 | 946 | 3434 | 655 | 11418 ) 105 | 1.5 [2725 ] 25 2 005 * * * * *
2001 | 315 | 30 3| 7570312 413 | 668 |047| 1872 A 7461 | 542 | 3658 | 751 | 1247 9 253375 | 49| 025 |035) * * * * *
| Sep. [ 285 | 28 | W [831] 0336 A ST8)012] 192 | 1107 (20420 B6 [3855 | 917 | 15452 | 19 3.5 3l 4710175 J0l1T] * * * * *
Ot 185 | 19 | N |804|0309) 183 | 759|037 182 A 20716 | 779 | 4187 [17.79 | 17753 | 16 25 | 2875 | 42| 25 |007) * * * * *
Mov. | 135 ] 15 | N |81 |0246) 185 | 781|021 [ 24 A 20X17) 727 [ 3769 | 1776 | 16729 | 16 3 [2925)] 5 15 |01 * * * * *
Dec [125] 13 [25[/82)02] [ 168 | 68 |0.24] M A |19713| 826 | 3078 | 1640 | 16719 | 175 | 3 | 103 [53) 1 |004) * * * # #
Jan. 13 |135]25]831/0088) A 7.8 | 04 [17.08) 491 | 1881 | 7.72 | 3967 | 10.06 | 14035 | 175 | 3 2 49075 [001) * * * * *
TFeb. 12 14 6 | 8340191 A 659 ) 045] 214 | 48] [18642 | B82 [ 3229 (1387 ) 13805 [ 145 | 2.5 12 56| 15 |00g| * * * * *
Mar. 2% 3 3 |819]| 0192 236 | 638 |0.57|2034) A 1359 | 855 | 353 | 428 | 10588 | 95 1 125 | 46 1 01g| * * * * *
Apr. 26 [265 |25(804(0154] 166 | 59 [058) 222 A 113.05| 66 | 2554 | 571 | 8823 75 1 135 | 32 1 0.3 * * * * *
May | 32 [ 31 [ 6 [809)0195| 401 | 651 )035] 136 | A 118 | 758 | 3083 | 856 | 11212 ) &5 1 7 ST 02 j007) * * * ¥ *
Jum. 32 [ 33 [N [685)0225] 1201 | 648 |055[ 3536 A 5737 ) 956 | 3349 | 67 | 11136 12 | 25| 25 | 635|075 |004] * * * * *
%‘EIIGI 3l 30 [25)703| 0227 ) 538 |665]|0353) 6 A | 4957 ) 936 | 3776 | 633 | 12107 45 225 471 Jo0a) # * * # #
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Table 4: Monthly variations in physico - chemical parameters at New plots sampling point, Jammu
(August, 2000 - July, 2001 and August, 2001 - July, 2002).

£z & =l = & 2 "= = =z = ! P

§ 2 e | =2 2 = S = - L = S| s =
Rug
2000 26 27 N TE | 0593 749 |614 | NA | NA A 12415 | 1822 | 3797 [ 2331 | 1904 [175) 005 | 215 | 36 |075( 012 * * * * *
Sep. 25 26 [ 25 802 | 0427|249 (48] | NA | NA A 10166 | 1093 | 3847 [ 2147 | 18434 | 4.5 1 29 |0325] 0l * * * * *
et 24 [ 245 3 8.25 034 A [586 | NA | NA | 608 [ 13498 | 1209 3037 | 2024 | 15509 | 45 [ 005 4 0.5 | 0,07 * = * = *
Hov 185 ) 14 3 844 |0294] A [42] | NA | NA 188 [ 23455 | 835 [ 3155 ) 148 | 13559 [ 125 1 5.9 |0.75] 005 * * * * *
Dec. 155 14 7 849 (0261 A |BB6|NA | NA | 734 | 20806 | 963 [ 2000|2057 1572 | &5 1 24 |0.75] 0.03 * * x| *
Jan. 12 [135) 3 867 | 035 A 1446 | NA | NA (148720411 ) 585 [ 3153 ) 1665 | 14717 |145) 1 075 01 * * I
Feb. 15 [125) 3 838 [0286) A |358)|046| NA | 198 180 [ 1579 2067 | 1506 | 138 19 1 075 00 * ¥ B
Mar. 2 [215] 3 749 | 0288 ) 423 | 631|024 NA A 12555 ) 934 [ 3309 ) 94 | 121211 11 1 31005 * ¥ B
Apr. 375( 29 [ 801 [0184) 240 13181036 532 A 8692 | 726 | 196 | 415 | &6.01 5 1 2 0.1 * ¥ L B
May M4 (35| N 776 | 0276) 193 | 544 09 12 A 0348 | 67 | 2540 742 | 9413 T 1 1.25 [ 0.03 * ® i
Jun S|WI| N 682 [0271) 156 | 621|026 192 A 3446 | 6357 | 3566 [ 408 | 10576 | 5.5 2 I |op4] # hd L L
Jul. 275285 | N 697 [ 0341 ) 119 | 668|026 M A 9313 [ 82 | 3434( 104 | 12845 )105] 15 2235 |006) * ¥ FlLEF
Aug.
200‘1 05|25 | W 737 | 0317|733 | 624 | 083 [ 1404 A 9756 | 663 | 3916 659 | 12478 | 9.5 2 175 ) 018 * * * * *
Sep. 285) 28 N B28 [ 0347 A [627T|074| 86 949 [ 18982 | 861 [ 3246|1573 | 14571 ( 18 1 016 * * * * *
et A5|195 | N 7593 | 0302|051 [F42) 05 48 A 19731 ) 737 | 4189 | 1523 [ 167.09 | 18 25 175 ) 00 * * * * *
Hov. 18 (145 | W 795 | 0232 ] 137 (724|034 144 A 19379 | 7.79 [ 4397 | 1528 [ 17231 | 155 3 d. L5 | 007 * = * = *
Dec. 155|125 | 25 789 | 0208|051 (639|087 ( 48 A 17708 | 82 | 4187 1512 | 167.08 5 3 7.5 4 125 ) 002 * * * * *
Jan. 16 [ 14 3 833 0189 A |TFS90077 (1424 654 | 19143 ] 773 [ 34713 ) 1565 | 14955 | 175 35 95 | 49 |135)007) #* * I
Feb. 15 [145] & 81 10192 (104 [BO06[066|1384| A 18643 | 88 | 323 | 1621 | 14725 | 145 35 55 [ 31 | 175 005 * * I
Mar 285(235] 3 702 [0194) 249 1619|022 92 A 14490 ) 856 | 3588 ) 10 | 12941 (85 1 22 25 1 |oog| * ¥ B
Apr. 25 [ 25 |25 ) BO3 | 0149 166 (611 | 0441332 A 10824 ) 665 [ 2504 428 | 8235 T | 005 | 145 | 29 2 |oog| ¥ ® i
May |335]315 |25 | 708 | 0205|491 |[634 (035 136 A 1180 [ 881 | 3073 [ 859 [ 11202]| 9 1 1025) 59 |15 |00 [ * ¥ L B
Jun #[3 | N 683 [0235) 131 | 7040151536 A 3913 [ 113 | 3795 676 | 12240 |125] 25 | 2235 [ 64 |45 |006| * d L
Tl
2002 26 [315] 25 673 | 0215]| 858 | 692 | 0.54 -3 A 63.09 [10.14) 3416 [ 98 |[12556 )| 45| 15 | 245 [ 35 | 1.5 [ 007 * * * * *

Table 5: Monthly variations in physico - chemical parameters at Bakshinagar distribution point,
Jammu (August, 2000 - July, 2001 and August, 2001 - July, 2002).

el 2| B OE| F = =| = S e =l =] =

2 e 2| E gl 8| © 5| | 2 | 2| &

=4

Aug

2000 | 26.5 | 275 75910522 | 416 | 464 | NA | NA A 9384 [1457(3949]| 859 | 13383 [ 75 | 005|245 | 63 | 475 011 ] * | * | * | * | *
Sep. [255[265| 3 | 785|0494| 583 | 5537 | NA | NA A | 12024 | 1437 ) 4556|3515 | 21717 | 175|005 | 2175 | 3.6 | 875 (009 [ * | * | * | * | *

Oct. |235[ 24 | 3 [811) 036 [ 664 | 636 NA | NA A | 25979 [48.38 | 63.79 | 3436 | 3005 | 16
8.27| 037 A |458[NA | NA | 188 | 25358 [2004 | 3256 | 2837 [ 19796 | 18
84 [0294] A |379 | NA| NA | 377 [23203 1325 299 | 235 | 17131 | 105
86 | 032 A | 501 | NA| NA | 223 [23435 | 16 [3314] 24 | 18145185
826 | 037 014 | NA | 1429 | 21529 | 2186 | 3047 [ 2187 | 166 26

[

1425 | 4 3ol | = | *=]*|* *
35 |53 [ 135|007 * | = | * | % *
85 | 44 2 003 | % | * | * | * *
T3 | 37| 35 (004 ) ¢ [ ) * [ = ®
po2| = | = | 2 | = ®
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ta
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=
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Mar. | 225 (225 7570305 | 141 | 636 [038) NA A 10928 | 589 (3206 94 | 11863 |125( 1 20 |27 [ 325|006 | ¢ | *F | ¢ | *

T 0355 | 747 [314 | 0461596 A 15783 | 1565 [ 3431 95 | 12465 | 14 1 I3 | 3B | 225 (014 [ )% [ 0¥ *
May | 325 [3035 781 | 0428 | 28% | 581 (083) 72 A 14022 11509 [3823 | 1188 | 14425 | 135 15 | 1275 [ 76 |1L75| 00 | * | = | * | * *
Jim. 32 [383 72510284 | 156 | 601 |0.79) 168 A 5486 | 1657 | 3662 282 | 10336 | 55 | 25 [ 283 |123| 35 (007 | * | * | = | * *
Jul. 28 | 26 | 25(757) 063 [1455)504(085) 182 A 27253 [4166) 644 13774 | 2748 [385) 4 1025 ) 67 | 135 (013 ) ¢ [ % ) * | * *

2001 | 31 | 28

25| 757|039 | 826 | 504 [038] 936 A 14061 | 1748 [ 5435 | 17053 | 20617 |205| 3 |2725 [ 86 | 775 (016 | * | = | *= | * ®

| Sep | 28 [285)25)82210351) A |664|035] 96 | 949 | 23164 | 919 [ 3463|2098 | 17265 | 19 | 35 | 25 5 105 | 012 ] = | = | # | * *
Oct. 21 19 [ 3 |787[0321) 183 (503|011 153 A | 20581 [ 831 | 43971640 | 17758 | 17 | 25 | 21 56 | 115 |08 | * | = | * | * *
Nov. | 185 (145257920264 | 2.75 | 8.08 | 0.21 | 144 A | 20883 [ 857 | 46061522 | 17753 | 16 3 93 | T3 [1875 (008 | * | x| * | * *
Dec. | 15 [ 15 | N [ 7740221 | 183 | 673 |0.84] 182 A | 21384 | 882 | 4397 152 | 17231 [ 17 3 13 |61 2 002 = | * | * | * *
Jam. | 155 15 | 3 [826|0204| A | 719 |047) 712 [ 491 | 20807 | 952 |3229| 19 | 15876 | 19 3 125 | 52 2 001 * | * | * | * *
Feb. | 155 14 | 235|799 0242 | 321 | 804 | 0.47) 836 A | 12871 (1434424412012 | 1BS6T | 18 | 25 14 72 6 002 = | = | = | * *
Mar. | 29 [ 24 |25|789)0192| 166 | 585 |051) 92 A 1383 | 1045|3538 714 | 11764 | 105 | 1 215 |35 | 25 |006| ¢ | * | ¢ | * *
Apr. |255[ 25 | 3 | 7990205 | 245 | 59 |014)1332| A 138 | 1141 (3066 10 | 11762 | 12 1 165 | 34 5 028 | = | = | * | * *
May |325[ 27 |25[769)|0599 1883 | 704 (0353|1904 A | 39163 (4467 | 73.29| 2865 | 30065 | 95 | 35 | 1275|133 20 (008 | *= [ = | = [ = *
Jm | 325[395) W [ 723 052 | 3275|637 0483808 A | 26037 | 326 | 6028 | 3841 | 26727 | 33 3 25 |82 | 375|005 ¢ | % | % | ¥ *
i‘alﬁi 265 29 |25] 73 | 0377|1591 | 652 | 0.67 ] A 18027 | 2497 [ 6113 | 1416 | 21076 | 16 2 35 4 125|022 | = [ =] *|[* *
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29.90 and 74.40 mg/l / 30.66 and 73.29 mg/l; 2.92
and 34.36 mg/l / 7.14 and 28.65 mg/l; 103.36 and
300.50 mg/l / 117.62 and 300.69 mg/l; 5.5 and 38.5
mg/l / 9.5 and 35.0 mg/l; 0.05 and 4.0 mg/l / 1.0
and 3.5 mg/l; 5.5 and 28.5 mg/l / 9.5 and 27.25
mg/l; 2.7 and 12.3 mg/l / 3.4 and 13.3 mg/l; 2.0 and
13.5 mg/l / 2.0 and 20.0 mg/l and 0.02 and.0.14
mg/l / 0.01 and 0.28 mg/I, respectively.
Comparative analysis of various parameters of
water samples in the distribution system has shown
an increase in BOD, COD, magnesium, total
hardness, sodium, potassium, sulphate and nitrate
from the values seen at Sitlee water treatment
complex and is in accordance to the observations of
Wende and Characklis, 1990; Dhanapakiamet al.,
1999; Pillaiet al., 1999; Jayaramanet al., i2003;
Khan et al., 2005. This has its correlation with
entry of sewage and sediments into the distribution
pipes, through leaks and cracks, dislocation,
defective joints, collection of water in ivalve
regulator, etc. in the pipes (Pathak, 1969; WHO,
1999; SarmaandBhattacharyya, 2001; Park, 2002).
Collection of water at various places and its entry
into the pipes may also explain changes in verious
water quality parameters including BOD and COD.
The concentration of trace metals like iron, copper,
zinc, lead and chromium remained below the
detection limit of the equipment (0.1 — 0.2 abs.
units of air acetylene), in the river Tawi raw \jater,
treated water at Sitlee water treatment complex,
Mohallanarayanian, New plots and Bakshinagar,
except for iron which was observed at the river
Tawi raw water only, during the year 2000 — 201 /
2001 - 2002.

All the samples of the river Tawi raw water, tggted
water (sump tank unit) and its three distribution
points viz. Mohallanarayanian, New plots and
Bakshinagar, during both the years, show Water
Quality Index (WQI) less than 50 (Table 8), except
in the month of June / August (the river Tavyk raw
water), April (treated water at Sitlee water
treatment  complex, 1% year), February
(Mohallanarayanian, 2" year) and April (New
plots, 1* year). This is indicative of water quality
that is suitable for drinking without causing health
problems.

Although WQI and comparison of the various
physico-chemical characteristics of water at source,
water treatment complex and its three distribution
points, with National and International Standards
(Tables 6,7) reveals that water is suitable for

consumers. However, there is change in water
quality in the distribution system. For ensuring
standard quality of potable water to the consumers’
safety and health, the following recommendations
are made to the PHE department for consideration
and taking remedial measures on priority:

the main distribution pipes, primaries, secondaries
and tertiaries should be regularly monitored for any
leakages to be plugged on war footing;

since the safe life of Gl pipes reportedly is 15 — 20
years and old city has pipe layouts as old as 30 — 50
years, these should be replaced by new layouts. The
domestic supply pipes, if found rusted or in bad
shape, should be replaced at the cost of the
consumers;

the turncock points / valves should be kept leak
proof and the holes / pits housing these points
should be maintained in such a manner that dirt /
dirty water from any source does not enter the pit;
regular monitoring of water quality on daily /
weekly basis should be conducted at consumer
points, besides the treatment complexes and the
intermediate storage points;

jumbles of pipes (1/2”and 3/4" dia) make a
common site in old city. Instead the department
should provide single (2" or 3" dia) pipes passing
along the consumer houses to avoid any leakages,
contamination at site;

all the pipes in the old city — which pass through or
across municipal drains and even nullahs should be
shifted to eliminate chances of sewage
contamination through leaky joints;

public stand post, wherever these are on or near the
municipal drains, should be suitably relocated;

the water supply should be made regular, with full
pressure to eliminate the use of booster pumps,
which currently suck not only water, but the
impurities of inner film and all the pollutants
entrapped therein;

PHE department should establish water testing
laboratories at each treatment plant and mini kit
laboratories at each intermediary storage points,
equipped with most modern equipments and
materials, for fool proof testing of water samples.
Also these laboratories be manned with technically
qualified and trained staff. The department should
also coordinate with municipal and health
authorities in ensuring a better quality of water
supply so that the chances of outbreaks of diseases
carried, or borne by water, are minimized.
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