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Abstract
The present paper deals with the analysis of solid waste generation and composition within the municipal limits of
Akhnoor town which marks its beginning from the main bridge on the river Chenab and extends up to Schal-Sungal
turn. The commercial area was divided into four different zones for the purpose of studies. From each zone, five different
types of shops were selected for the sampling and analysis of solid waste for a period of one year. Characterization and
management of solid waste along with methods of disposal of Municipal Solid Waste (MSW) were studied to analyze its
impact on the environment and people inhabiting the area. Proper disposal methods have also been suggested so that the
environment in general and the population inhabiting the area in particular is saved from the hazardous effect of fast

increasing menace of the waste.
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Introduction

Waste is an unavoidable by product of human
activities. Economic development, urbanization and
improving the living standards in cities, have led to
increase in the quantity and complexity of
generated waste. Management of solid waste
resulting out of rapid urbanization has become a
serious concern not only for the government
departments, pollution control agencies, regulatory
bodies but also for the general public in most of the
developing countries. Various workers, both from
India and abroad have worked a lot on generation,
composition and management of solid waste, but no
work seems to have been done on solid waste
generated in the commercial area of Akhnoor town.
However, some workers like Rampal et al. (2002),
Kour (2004), Rampal et al. (2005), Gupta et al.
(2007), Gupta et al. (2008), Jaswal (2008) and
Kewal (2010) have provided some fragmentary
information on the generation and characteristics of
waste of Jammu Municipality. In present study, an
attempt has been made to assess the status of solid
waste pollution in commercial areas of Akhnoor
town.
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Material and Methods

Study Area

The present study was conducted within the
municipal limits of Akhnoor town which starts
from the main bridge on River Chenab and extends
up to Sohal-Sungal turn. Geographically, Akhnoor
lies at a latitude of 32.9°N and longitude of 74.75°
E, situated in the North-West part of India and
eastern part of Pakistan and is about 32Km from
Jammu. It has a total area of 1.5 sqg Km with a
population of 11346.

Methodology

The study area was divided into four different
zones for the purpose of waste collection. Five
shops of each type i.e., Karyana, barber, tea stall,
juice stall and fruit and vegetable shop were
selected for the purpose of study, from each zone,
thus totalling hundred shops from four different
zones, for purpose of studies. The sampling was
done over a period of one year, i.e., from June,
2007 to May, 2008. Monthly sampling of solid
waste was done by collecting waste from each
shop, segregated into different components and
weighed separately with the help of spring balance.
The various components of waste collected for
analysis were identified as paperware, cardboard,
clothware, jute, foliage, cotton, wood, food and
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garbage (biodegradable); plasticware, metallicware,
glassware, thermocoal, rubber, leather, egg shells
and bones (non-biodegradable) and inert wastes.
The calculated values indicating average of each
type of shop was tabulated in tables 1-4.

Results and Discussion

The results of 12 months data on solid waste
generation and composition are presented in Table-
1, 2, 3 and 4.Comparative study of average solid
waste (Kg/shop/month) generation at four different
study zones, i.e. Zone-l1 to Zone —IV containing 5
different types of shops, 5 each, during one year has
been made (Table 5).A critical evaluation of Table-
5 has revealed that in the study area (i.e, Zone I to

Zone-1V) the total solid waste generated (Kg/shop)
was estimated to be 6797.71Kg with an average of
566.476 +4.488 Kg out of which 6600.504 Kg was
contributed by biodegradable waste (97.09%)
comprising of paperware, card board, clothware,
jute, foliage, cotton, wood, food/garbage, etc. Non-
bio-degradable waste was found to be 89.532 Kg
(1.31%) comprising of plasticware, metallicware,
glassware, thermocoal, rubber, etc and 107.676 Kg
of inert waste (1.6%) which comprised of hair, dust,
pebbles, sand, gravels, etc with average values of
550.042+4.395 Kg, 7.461+0.051 Kg and
8.973+0.042 Kg, respectively. The per shop
generation of these various components have been
depicted in Table 1-5.

Table 1:- Qualitative and Quantitative Composttion of Solid Waste (Kg/shop) at Zone-1
Bindegradable waste Noo-biodesradable waste Ingrt material Total solid waste
Shopd1 | Shopd2 | Shopd3 | Shopd4 | Shopds | ShopOl | Shopdd | Shopdd | Shopdd | Shopl¥ | Shopdl | Shopd? | Shop3 | Shopdd | Shopd5 | Shopdl | Shopd? | Shop03 | Shopd | Shopd
Shops | Karyana | Barber | Tea Juce | Frufand | Karyana | Barber | Tea Juice Frotaed | Karyama | Barber | Ten Juice | Froitond | Earyana | Barber | Te Juice | Fruif and
sl [ shll | vegefable stall | sl vegetable sall [ shll | vegetable stll | shll | vegefable
Months
Tue W4 1835 |47 |10 |8l 08 |88 | 10% |0 613 43 14 15 0 13 mi & 15 |08 | s
uly We o [101 4% [ B85 |9NE [ [N 8l 0 §4 41 511 |0 17 ATE |45 [30% | 15T | WRLS
Auget JE B [48 |63l 0% 1975 |13 0 833 41 HE 1|0 il M1 (415 88 | BMS T
Segtaler
B8 (M7 |1 | WF | I8E |56 (14 139 |0 9 34 19 i3 0 17 My M 065 | M35 | 1933
October A DS N O T A DA S W6 | 1375 |0 87 43 N5 27 I 165 I R PA R A RN
Novener
885 |38 £15 (5 1084 [T s [IE 0 513 4l nn 118 |0 105 W5 (41 M35 |13 ) 188
December
W4 A 475 |43 10T e (14 1875 |D 87 3 By 118 |0 15 M1 (484685 | 1435 | 0918
Sy NI [edF |4 45 [985 |98 0% [ 1§ 0 815 1% |7 3]0 12 36 |44 835 | 1145 | BB
Feomuary 1995 |73 |33 [0S | 8BS a4 [N (1A |0 8.7 ] 4 1% |0 L] S ECERE R
Marc 045 (795 |34 1[S04 [4H 0 JILS [ HH 0 33 i %y 110 103 N EEEEE R
Apd 1956 | 115 J4L7 | 1617 W |8 4l 174 |0 45 4 79 1% 0 105 W83 [ 6105|167 | 96788
My 11955 | B4 19 (1975 | TEA |73 1T ns | 233 i3 103 13 0 15 302 (4365 | M3 [ 1825 | T
Toul 50315 [ 1167 [ 31785 | M78 | 1N581 | IM39 | 1333 [I785 |0 B8 4 A (M0 BN [ 267705 | 37005 | A0S | 21786 | 12167
Toral per month A » i _ ) _ N
9003 | 871 | 43568 | IB1SS | 10483 | 1033 1LY | 14875 )0 3 i (ks 15 |0 193 | 0308F | 47688 | 60913 | 18155 | 101331
Per Mouth' Shop
41803 | 1945 )BT (3631 | 093 2085 2255 | 24% |0 141 173 040 0368 | 44618 |933F | 10183 | 331 | 200783
Total per day
G967 [ 034 | 1466 | 60317 | 33498 (034 {0376 | 0496 |0 0235 01N 0% 0088 [0 0065|7436 |13 |23 #0317 | 3
Per day’ Shop
- 1383 (0085 [0293 | 1003 |67 0069 0075 | 008 |0 0047 (0035 |01 004 0 0013 | 1487 | 031§ | 0406 | ILI03 | 6739
AV, 09013 [ 5725 [ 435RE | IBIS3 | 100483 | 10325 | 1LI75 | 1487 |0 7.3 375 688 205 |0 1938 | 23088 | 47688 | 60813 | 18155 | 101381
58345 #343
L 339 (38 39 |1 18149 | 3767 1486 291 )0 2053 (0884 | 2088 084 |0 (663 | 38381 |38 6828 183638
AV -Avengs
5.D.- Standard Deviation
2
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Table 2:- Qualitative and Quantitative Composition of Solid Waste (Kg/shop) at Zone-II

Biodegradable waste Now-bivdegradable waste Inert material Total solid waste
Shops | Shop-01 | Shop- | Shop- | Shop-d4 | Shopd5 | Shop-01 | Shap- Shop- | Shop- | Shopd% | Shep-01 | Shop- | Shop- | Shep- Shop-05 | Shop-01 Shop- | Shop-03 | Shop-04 | Shop-05
Karyana | 02 03 Tea | Juice Froit and | Karyama | 02 D3Tea | 04 Fruit Karyana | 02 03Ten |04 Fruit Karyama | 02 Teastall | Juice Fruit and
Barber | stall stall vegetable Barber | stall Juice | gpg Barber | stall Juice and Barber stall vegetable
MMonth stall | vegetable stall vegetable
e 23053 4875 0 835
200.85 4665 0 1014.6
n4 30.25 [ nL
80 [} 230.6
32 [}
1 0
34 4573 [}
— 615 | 468 0
February 15 |40 0
March 3885 0
Apul 83 8 U35
May 8515 0 1647
Total 543 0 100349
Totz] per month
18748 1.888 454 1501 14076 1.288 10463 | 1558 |0 3.888 330 i3 1388 ] LT3 102288 0L | 62825 150134 | E773l
Per Month/
Shop 37405 1508 0 g4 173933 1083 3108 [ LI78 16.56 0378 0 0333 40438 0.5 318.248 175463
Totzl per day
549 0.266 133 | 3l 1399 037 0349 0318 0 0.196 0.118 27 0.3 0 0,056 §.743 3378 2094 53041 20244
Per dav’ Shop
113 0303 | 10.608 007 A7 0.104 0 0.024 0552 0 0011 1340 10,608 S8
18748 7888 454 15014 16976 11.288 10463 | 15538 | 10 5.888 3508 i3 1388 0 LT3 202288 150024
5D 486 | AW 116 96509 1282 0040 1881 [} LIl 0.965 973 0me 0 0.351 35936 10024 | 388 07 | ¢159
AV -Averaze
5.D0- Standard Devistion
Table 3:- Qualitative and Quantitative Composition of Solid Waste (Kg/shop) at Zone-I1T
Bindeeradable waste Non-hiodegradable waste Inert material Tatal solid waste
Shop-01 | Shop-0? | Shop03 | Shop-04 | Shop05 | Shop-0l | Shop-02 | Shop-03 | Shop-04 | Shop-05 | Shop-01 | Shop-02 | Shop-03 | Shop-04 | Shop-05 | Shop-01 | Shop-02 | Shop-03 | Shop-04 | Shop-05
Shops | Karyama { Barber | Tea Juice ; Karyana | Barber { Tea Juice Earyana | Barber | Tea Juice ) Karyana | Barber ; Tea Juice .
sill siall Fruit and <hll sall Fruit and stal sall Fruit and stall sl Fruit and
vegetable vegetable vegetable vezetable
05 il 48 [ 42 48 035 Lii [ 14 3445
405 825 [ ] 4465 39 08 L& [ 125 5503
i9 id B85 111 [ 37 189 13 [ 133 3188 5475
385 135 82 1608 [ 345 07 27 [ 13 03 343 [
135 49 1. 141 [ 2 375 05 |3 [ 13 84 31 7465
[ 135 81 162 0 3 [ L4 7635 303 133
id 125 873 1608 0 195 [ 13 T4 ki 6.7
445 103 0 13 [ 133 41 5l43
43 0 L3 0 07 40485 4n
405 0 13 0 L5 45 462
335 0 115 0 13 3585 5083
My 4 |08 43 1 |w 0 L5 | o6 5415
Toed 10683 1345 L6 | 7813 [ 3 8l 2635 1033 [ 18 118435 .03
Total per
mou 2001 6288 0TEE | 6313 0 175 3175 1B | L6 [ 13 95713 3747 SO | 169538 | TILEER
PerMonth
Shop 1258 14158 | 1303 0 035 445 |03 [ 03 10743 1463
Total per
day 1968 0 137 [ a9z 0108 0738 [ il i 1240
Per dmy
Shop 0.504 1042 0274 1 4708 104 0 0018 00l 0148 ol [ 0l 0658 025 0381 11303 4746
o 2001 6288 5 0TEE | 6313 0 3175 [ 13 57088 711888
5D. 32306 1673 474423 | 100005 | 193 0 L16 0 0304 4196 824 109.618
AV -Averaze
§.D.- Stendard Daviation
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Table 4:- Qualitative and Quantitative Composition of Solid Waste (Kg/shop) at Zone-IV
Biodegradable waste Non-biodegradable waste Inert material Total solid waste
Shops | Shop-01 | Shop- | Shop-03 | Shop-4 | Shop03 | Shop0l | Shop2 | Shep- | Shep-04 | Shop-03 | Shep-01 | Shop- | Shep- | Shop04 | Shop-03 | Shop-01 | Shop-02 | Shop-03 | Shop-04 | Shep-03
Karyana 02 | Teastall | Juice sall Karyana | Barber | 03 Te: Tudes Karyam 02 03Tea | Juice stall Earyana | Barber | Teastall | Juice stall
Barber stall stall Barber | stall
Fruit and Fruit and Fruit and Frut and
Months vegetable vegetable vegetshle vegatahle
June 3395 163 | 305 23443 61318 703 39 1095 0 3 153 117 075 0 1.35 65.53 323 4073 13443 61813
July 609 27 3013 2643 7251 13 9.7 57 0 27 183 19.63 15 0 15 7125 311 3763 2643 729.3
August 85 615 | BX 26145 676.65 51 72 1065 0 11 195 1813 155 0 1.05 65.7 ) 3583 26143 615.8
September 66| 745 164 20875 607.9 703 99 129 0 36 33 204 13 0 0.75 7393 3793 408 3 61183
Qctober 693 102 | 8% 17713 15343 673 1063 147 0 1.95 3 1113 135 0 15 7003 4 45 1369
November 708 | 1085 | 318 13873 936 43 10.3 16.63 0 283 195 1383 13 0 1.35 T35 4.6 501 1387.3 940.2
December 619 | 66 4243 13213 10753 5.53 § 1375 0 12 27 138 | 205 0 1.35 7215 3945 60.43 13273 10784
January 675 645 | 475 11173 9189 il 27 168 0 15 195 145 13 0 15 TL5S 9.6 6133 11735 219
February 619 | 5355 423 9585 7413 45 96 153 0 165 13 1565 | 075 0 03 9.9 0.8 895 9583 74923
March 63135 54 3943 11625 91393 515 111 11.55 0 28 193 2533 13 0 0.75 033 41.83 513 11623 91753
April 37| 54 3733 18675 5139 643 195 129 0 255 225 il 13 0 195 624 3433 3173 1867.3 3184
May STLE ) 465 | M3 21975 6332 493 66 10.33 0 33 195 189 133 0 13 G405 3013 46.03 20873 660
Total 4835 | A3 411 16855 | 01976 599 10315 | 1542 0 2915 19 260.1 18 0 1483 846.15 4386 3832 | 216853 9417
Total per
month 61363 | 6113 | 3425 | IB0TAZ | 76646 3825 8763 1285 0 2438 325 |75 13 0 1238 0513 3653 456 1807.13 014
Per
Month/
Shop 12473 ) 123 | 685 361435 | 15329 L1635 1.753 157 0 0488 0465 | 4333 03 0 0.248 14103 131 7 161423 15403
Total per
day 1079 ) 024 | 11D 60.238 | 25349 0194 0292 0428 0 0.081 0078 | 0723 | 003 (1] 0.041 233 1.213 162 60.238 25671
Per day/
Shop 0416 | 0041 | 0.228 12.048 311 0039 0.038 0.088 0 0018 0016 | 0045 | o001 0 0.008 047 0244 0.324 12048 3134
AV. 61363 | 6113 | 3425 | IR0TA | 76646 3825 8763 1285 0 2438 135 |75 13 0 1.3 70313 3633 486 1307.13 7014
S5.D. 334 | 266 | 6702 606.36 15891 107 2081 3239 0 0752 0545 | 2842 | 0438 0 0.448 5.269 6.363 8.1 606.36 15843

AV ge

§D - Standard Devia

fion

Table-5 Showing total average solid waste(Kg/ shop/month) generation and composition at study area (commercial) from June, 2007 - May, 2008
Quality of Waste Zane-1 Zaone-II Zone-IIT Zone-IV Total %age
AV, S.D. AV, S.D. AV, S.D. AV, S.D. AV, SD. | AV.,12
Biodegradable Solid waste 616.631 | 5410 | 540373 | 2.800 | 507.899 | 4.170 | 535263 | 5.200 | 550.042 | 4.395 | 6600.504 | 97.090
Son-Biodegradable Sokd 8705 | 0069 | 8635 |0036 | 6529 |0049 | 5975 | 0.048 | 7461 |0051 | 89532 | 1310
Inert Solid waste 6.885 0029 | 17978 | 0.080 5.683 0.028 5347 0.029 £973 0042 | 107676 1.600
Total Solid waste 632221 | 5508 | 566.986 | 2.916 | 520111 | 4247 | 346.585 | 5.277 | 566476 | 4488 | 6797712 | 100.000

AV -Average
5.D:- Standand Deviation

An overall study has revealed maximum percentage
of biodegradable solid waste (97.09%) followed by
inert solid waste (1.6%) and non-biodegradable
solid waste (1.31%) which is in accordance with the
finding of Rampal et al (2002), Kour (2004),
Rampal et al. (2005), Gupta et al. (2008), Jaswal
(2008) and Kewal (2010) who also recorded highest
percentage of biodegradable waste.On making a
comparative study of solid waste generated at all
the four study zones, it was recorded that the total
average solid waste generated (Kg/shop/month)
was found to be maximum in  Zone-l
(632.221+5.508Kg) followed by Zone- i

(566.986+2.916 Kg), Zone-1V (546.585+5.277 Kg)
and Zone-11l (520.111+4.247 Kg). The minimum
value (520.111+4.247 Kg) of waste generated was
exhibited by Zone —IIl. Although the results have
shown a variation in the solid waste generation in
the study area during different months of the year,
yet no set pattern of waste generation was observed.
It has been recorded from the studies that people
(shopkeepers) don’t dispose off the waste properly
in the area rather throw it in open or vacant land on
roadsides, streets or nallahs. Moreover, for the final
disposal of wastes, open dump method is generally
followed by the municipality and for this purpose,
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two dump sites are there in the area. One dump site
is near the river Chenab and another in the outskirts
of Akhnoor Town.
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