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ABSTRACT

Due to industrialization, Ghaziabad area of Natio@apital Region (NCR) has become a well developed
industrial estate to be considered as industrifl ofiUttar Pradesh, India contemporary to the ifriisgrowth, the
environmental quality also gradually deterioratelénce a need was felt to know the status of amtagntuality for
proper planning of the future growth of industridhie ambient air quality was monitored at 3 staiom and around
industrial estate.2 station in commercial and figtan residential colonies during four seasonstifie period of two years
during July 2009 to June 2011. The results areudsed as to the status of the ambient air quatity suggestions have

also been made for improvement.
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INTRODUCTION

Ghaziabad and Meerut area of National Capital Regdocated in the extreme part of Western UttadEsh,
state of India. Ghaziabad covers an area of 2950nvkim 30 lakh approximate population. It lies beéne28° 26 and
28° 59 North latitude and 77° 12 and 78° 13 Easjifode while Meerut covers an area of 3911 Sq.kth 88 lakh app.
population. It lies between 77° 7 and 78° 7 Eawjitade and 28° 45 and 29° 16 North latitude. Gitzai and Meerut area
of NCR is bounded by Muzaffarnagar district whilel@dshahr lies to the South.. The desert areaapdsthan to
West and South West, the Gangatic plains of U.RBat, across which the monsoon air travels archesaGhaziabad and
Meerut. Both have their respective share in affigcthe climate of the region. Extremely drynesshwveih intensely not
summer and a cold winter from Oct. to Feb. and warmomsoon period from July to Sept. which casesased humidity,
cloudiness and perspiration. A large no. of indastand enterprises are located in the city. Moam &5 lakh vehicles and

more than 60 lakh population of both the area atisbconsiderable contaminants every day. (Figure 1)

Industrial activities and high vehicular Traffic rdgty contribute to suspended particulate mattertha
atmosphere. The particulate matter include pastifriem molecular size up to 500 in diameter. Baldie matter consist
of separate classes of pollutant i.e. fine pagieled coarse particfesA few attempts have also been made to determine
the composition and size distribution of aer68oBmelters, Iron foundries, craft, pulp and papétsptoal cleaning &
refuse, coke (used in steel manufacturing), Irash steel mills, grain mills and grain handlings, eatnmanufacturing and
fertilizer plants which emits different types ofrpeulate matter. Particulate matter causes vartgpe of diseases like
Pneumoconiosis, bronchitis, asthmatic rhinitis,netoal asthma, conjunctivitis skin diseaseg he particle in ambient air

< 2.5um indicating it's potential to effect humaralie & plant$®** The objectives of the study were
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e To study the influence of some atmospheric polligamthe ambient air of Ghaziabad and Meerut area.
e Tofind out the relationship between ambient a&ligy and the existing source of pollution in thesea.

» To assess the seasonal variations in particulateema

* To assess the trend of particulate matter in re§mlecommercial and industrial area.

EXPERIMENTAL METHODOLOGY

Location of Sampling Station

To assess air quality seven representative momgatations were selected by taking the availafftarmation on
meteorology; namely wind speed/direction as algoctiitical targets and source of pollution into@aat. The monitoring

stations and brief description of pollution aciré are given in Table 1.
Collection of Samples and Analysis

The samples were collected during 4 major seasbtvgooyear from July 2009 to June 2011. The paransefor
ambient air quality monitoring included SPM, RSPMialust fall rate. High volume sampler and respéralust sampler
is recommended by inter committtewere used to collect SPM and RSPM. SPM and RSPNe vemalyzed
gravimetrically as per BIS Method, 1S-5182 (Par)*%*? and dust fall was collected by dust fall Zar. svanalyzed
gravimetrically as per recommended Method

RESULTS AND DISCUSSIONS

The result of the particulate matter (SPM, RSPM adt fall) are summarized in table 2 and figure 2
(seasonal average values are given in f)g/ithe seasonal average values of correspondinghiyoparticulate matter

values are as follows:
Moonson (July to Sept.), Post Monsoon (Oct to NdWinter (Dec. to Feb.) & Summer (March to June).
SPM, RSPM and Dust Fall in Residential Area

« The average seasonal SPM levels are above theatritevel viz.200 pg/f (24 hrs. average) and
140 pg/mi (annual average) standard adopted by Central Rull@ontrol Board (CPCB) at both the Residential
area. The higher value was found at Railway Raad509 pg/mduring Summer due to heavy storms and traffic

activities.

« The average seasonal RSPM levels are above thigakrievel viz.100 ug/mh (24 hrs. average) and
60 pg/ni (annual average) standard adopted by CPCB at betRésidential area. The higher value was found at
Railway Road i.e. 195 pgfduring Summer due to heavy storms and traffioviis.

« The average value of dust fall was found to be higRailway Road i.e. 26 Mt Kinmonth® during Summer and

lowest value was found to be 9 Mt Ermonth' during Post Monsoon at Raj nagar, Residential. area
SPM, RSPM and Dust Fall in Industrial Area

« The average seasonal SPM levels are above theatritevel viz.500 pg/f (24 hrs. average) and
360 pg/ni(annual average) standard adopted by CPCB ateathtiee Industrial area. The higher value was found
to be at Sahibabad Industrial area, Ghaziaba@4@ pg/m during Summer due to industrial and traffic aditas.
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« The average seasonal RSPM levels are above theakrievel viz.150 ug/th (24 hrs. average) and
120 pg/m (annual average) standard adopted by CPCB ateathtiee Industrial area. The higher value was found
to be at Sahibabad Industrial area and Bulandshahstrial area, Ghaziabad i.e. 330 pYttaring Summer and

Post Monsoon due to industrial and traffic actasti

« The average value of dust fall was found to be HigtSahibabad Industrial area, Ghaziabad i.e. 48M?
month! during Summer and lowest value was found to b&11&m? month® during Monsoon at Bulandshahr

Industrial area.
SPM, RSPM and Dust Fall in Commercial & Mixed use Aea

« The average value of SPM was found to be high @uBeBridge, Meerut i.e. 543 pgirduring Summer and

lowest value was found to be 331 pdhring Monsoon at Modinagar, Bus stand, Ghaziabad.

« The average value of RSPM was found to be higheguB Bridge, Meerut i.e. 282 pg/muring Summer and

lowest value was found to be 109 pghring Monsoon at Begum Bridge, Meerut.

« The average value of dust fall was found to be lighlodinagar, Bus stand, Ghaziabad i.e. 31 Mt?kmonth*

during Summer and lowest value was found to be 1&m? month® during Monsoon at Modinagar.
Seasonal SPM, RSPM and Dust Fall Trends Analysis

The seasonal SPM, RSPM and dust fall trends asalgsilifferent areas based on land use and upktyern
depicted in figure 2, 3 and 4 shows that

* The average seasonal SPM, RSPM and dust fall metelsl gradually increases from Residential area to

Commercial & Mixed use area and Commercial to Itriisarea as given in table 4.
* The highest SPM, RSPM and dust fall levels haver lodserved during summer in all areas.

* The average SPM, RSPM and dust fall rate has isese&om Monsoon to Post Monsoon, Post Monsoon to

Winter and Winter to Summer in all areas.
Inter Comparison and Statistical Analysis of Data

Correlation among different pollutants taking tweay combined annual average SPM, RSPM and dustéad
observed highest at Industrial area 597 |id®D 88.18, % CV 17.01) 309 ug/isD 60.50, % CV 24.36 36 Mtkm™
month? (SD 6.02, % CV 20.29) respectively while lowestRasidential area 266 pgiSD 72.50, % CV 21.42),
95 pg/ni (SD 22.03, % CV 18.93) & 12 MtKhmonth? (SD 5.68, % CV 30.98) respectively. These variaticay be
attributed to varying traffic density and emissfoom local stationary sources. Concentrations wieqgendent on land use

pattern & local activities i.e. residential, comwiat, industrial and traffic intersection.
Location Effects

Two year combined annual average SPM, RSPM andfallistere observed highest at Sahibabad Indushrieh
(646 ng/m,330 pg/m,43 MtKm* month?) respectively while lowest at Raj nagar Residémti@a (190 pg/r 90 pg/m,
9 MtKm™ month?) respectively. These variation may be attributedvarying traffic density and emission from local
stationary sources. Concentrations were dependelanal use pattern & local activities i.e. traffitersection, industrial

pollution, commercially used area and residentiea and were found the highest pollution due ghést industrial
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operations and vehicular density in among all sk#sd roses of Ghaziabad and Meerut (appendixd) lacation map

(figure 1) shows the prevalent wind direction irttharea from North to West of the year.
Meteorological Effects

Rainfall (appendix-Il), wind, temperature (appentlX and inversion play an important role in dibtition and
concentration levels of air pollutants. This isoadgpplicable to the present study in both area.a€sional elevation is
SPM, RSPM and dust fall at different sites dematstthese effects. Lowest concentration during imamsnay be due to
rain washout and high humidity. While highest concation of SPM, RSPM and dust fall during summeaynie

attributed to high temperature and inversion coonis.
Correlation of SPM, RSPM and Dust Fall with Temperdure, Wind Velocity, Precipitation Rain Fall and Sunshine

Pearson correlation calculated for seasonal SPMPMR@&nd dust fall concentration with seasonal mean
temperature, wind velocity, precipitation and sumshshows strong positive correlation with temperaturegative
correlation with precipitation while poor corretati with wind velocity. Negative correlation with rehine due to
photolysis process during bright sunshine. It soavidenced from higher SPM, RSPM and dust faiteatration during
summer and lower values during monsoon. Negativeeladion with precipitation is evidenced from lost&SPM, RSPM
and dust fall concentration during monsoon due dsheut. Poor correlation with wind velocity mayibdicative of local
transportation of air pollutant from different soes to monitoring sites in Ghaziabad and Meerw afeNational Capital

Region.
CONCLUSIONS

The results of monthly (8hrly) data for two yeatsdy during july 2009 to june 2011 shows that geddocrease
in SPM, RSPM and dust fall from Residential are€Ctonmercial & Mixed use area and Commercial to stdal area
was observed. Average seasonal SPM, RSPM and aluktviels gradually increases from residentiabaiee commercial
area to industrial area. It has also increased fkdmmsoon to Post Monsoon, Post Monsoon to Winter Afinter to
Summer in all areas indicating overall increaspatiution load in the atmosphere. Two years combiaenual average of
SPM, RSPM and dust fall for different sites in thieler of concentration was Rajnagar <Railway rodbdinagar
<Begumbridge <Partapur industrial area<Bulandsatthrstrial area<Sahibabad industrial area. Maxinvaine occurred
in Summer however overall highest SPM, RSPM and ¢alk levels 646 pg/h330 pg/m and 43 MtKm month?
respectively observed at Sahibabad Industrial e@sawell above the highest SPM, RSPM observed ihié4 pg/m
and 401 pg/rhrespectively by CPCB. However the SPM, RSPM arst ¢all rate levels in all seasons and in all areas
under study in Ghaziabad and Meerut area of NCRexked the critical levels and therefore demandsdeessity of
phase wise SPM, RSPM and dust fall reduction frioenall areas.

Variation in the levels of different pollutants.i8PM, RSPM and dust fall at different sites sholweslocation
and Meteorological effects, which may be attributedvarying nature and quantum of emissions froaticgtary and
mobile sources, wind pattern and transported potiubad from other sources/areas etc. It is furtupported by analysis

of variance of monthly SPM, RSPM and dust fall dakach revealed significant variation between s#ad months.

Strong correlation was found among all the polltga®PM, RSPM and dust fall indicate their commorjoma
source and coexistence in the urban atmospheratidridl Capital Delhi. The above findings on attémvjil be useful to
regulatory authorities and administration to untierd problems of air pollution in the specific acdahe National Capital

Delhi and shall be helpful in prevention of polani
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APPENDICES
Table 1: Sampling Station in Ghaziabad and Meerut Aea of NCR Location

Residential | Rajnagar, (roof of house app.200m away fmain Road)
Commercial| *Modinagar (N.H. Road side)

**Sahibabad G.T. Road, Industrial area (heavy andllssaale Industry).

Industrial Bulandshahr Road, Industrial area (small and medicate Industry).

Residential | Railway Road (roof of house along withe8d&hjar and Keshar Bazar)
Commercial| Begum Bridge (Road side along with B*usatamd Lal Kurti Commercial area
Industrial Partapur Industrial area (Small Scaiubiry)

*Modinagar Station is unded by Air polluting industries.

**Sahibabad, Bulandsh&lation is surrounded by Air polluting industries.
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Figure 1: Map Showing Location of Sampling Statiorin Ghaziabad & Meerut of NCR

Table 2: Seasonal (8 Hrly) 2 Years Combined Concenattion (ug/m®) of
SPM, RSPM and Dust Fall (Mt Km? Month™), Period July 2009 to June 2011

Rajnagar (Ghaziabad)
Railway Road

Modinagar Bus Stand
(Ghaziabad)
Begum Bridge

Sahibabad Industrial
area (Ghaziabad)
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Table 2: Contd.,
Bulandshahr
Industrial area 433 169 19 499 228 22 515 288 26 568 308 34
(Ghaziabad)
Partapur Industrial 341 113 21 500 195 23 499 270 26 57 295 32
area (Meerut)
Average 348.51] 119.42 18.85 444.42 188.71 19.71 46204.14 23.57 529.28  256.8b 30.57
Standard Deviation 86.27  26.13 6.41 92.9 76.19 16.3] 91.35[ 81.55 6.42 95.64 59.47 6.99
% CV 2473 | 21.87 34 20.91 40.36 32.03 19/64  39[04 27.23 18.06 23.15 22.86

Table 3: Combined SPM, RSPM (ug/i) and Dust Fall (Mt Km? Month™) in
Ghaziabad and Meerut Area of NCR, Period July 20090 June 2011

Moonson (July to Sept) Postmoonson (Oct. to Nov.) - Summer(March to
) Pollutant Pollutant i (Pre, (o [Fete) e Lt ‘ June) Pollutant
Name of Station Dust Dust Dust Dust
SPM | RSPM SPM RSPM SPM RSPM SPM RSPM
| | Fall ‘ | Fall | | Fall ‘ ‘ | Fall
Residential Area
Rajnagar
(Ghaziabad) 266 95 12 335 114 12 359 123 17 42 18 24
Railway
Road(Meerut)
Commercial & Mixed use Area
Modinagar Bus
Stand (Ghaziabad) | 54q 115 20 448 170 20 493 166 23 535 24 2
Begum Bridge
(Meerut)
Industrial Area
Sahibabad Industria
area (Ghaziabad)
Bulandshahr
Industrial area 411 139 23 514 251 25 517 287| 29 597 309 3
(Ghaziabad)
Partapur Industrial
area (Meerut)
Average 338.33]  116.33 18.33 432.3 17833 19 856.3 192 23 518.33 248.33 29.6
Standard Deviation 72.50 22.0 5.6 90.57 68.87 556 85.14 85.03 6 88.18 60.50 6.07
% CV 21.42 18.93 30.98 20.93 38.61 34.47 18.p5 284| 26.08 17.01 24.36 20.29

Table 4: Seasonal SPM, RSPM (ug/fand Dust Fall (Mt Km™ month™)
Trends, Period July 2009 to June 2011

Site Pollutant | Monsoon | Post Monsoon | Winter | Summer

SPM 266 335 359 423

Residential areq RSPM 95 114 123 188
Dust fall 12 12 17 24

c ial & SPM 338 448 493 535

M‘i’x“;?‘jrs‘zaarea RSPM 115 170 166 248
Dust fall 20 20 23 29

SPM 411 514 517 597

Industrial area RSPM 139 251 287 309
Dust fall 23 25 29 36

Table 5: Seasonal SPM (ug/f Concentration Trends, Period July 2009 to June 201

Site Monsoon | Post Monsoon | Winter | Summer
Residential area 266 335 359 423
Commercial & Mixed use area 338 448 493 535
Industrial area 411 514 517 597

Table 6: Seasonal RSPM (ug/M Concentration Trends, Period July 2009 to June 200

Site Monsoon | Post Monsoon | Winter | Summer
Residential area 95 114 123 188
Commercial & Mixed use areg 115 170 166 244
Industrial area 139 251 287 309

Table 7: Seasonal Dust Fall (Mt Krif Month™) Concentration
Trends, Period July 2009 to June 2011

Site Monsoon | Post Monsoon | Winter | Summer
Residential area 12 12 17 24
Commercial & Mixed use arepa 20 20 23 29
Industrial area 23 25 29 36
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Appendix-II
Table 8: Rainfall (mm)

Month/Year | Jan. |Feb.[Mar.| Apr. | May [June| July | Aug.| Sep. | Oct. | Nov. | Dec. | Total
Normal 19.8 |16.7|16.6| 9.9 | 16.9| 54.1| 227.2 |238.0| 131.6 | 25.3| 5.7 | 7.5 | 769.3
2006 3.2 10.0|17.8] 2.8 |93.2]|90.2| 263.6 | 66.3| 785 | 0.4 | 0.3 | 2.4 | 618.7
2007 0.0 [49.8/54.4| 0.0 | 40.4| 83.8| 83.6 |216.8) 72.8 | 0.0 | 0.0 | 0.0 | 601.6
2008 1.8 [ 0.0] 0.0 31.0|136.6/100.7| 166.2 |[299.1] 1156 | 0.0 | 0.0 | 0.0 | 815.0
2009 42 | 65| 39| 20 | 43.0| 54 | 1242 |1188.6| 201.9 | 0.3 | 14.2| 1.0 | 595.5
2010 0.0 1142/ 00| 1.2 | 76 | 46 | 236.8 [338.8| 314.2 | 220 13.4| 0.3 | 953.1
2011 0.0 [49.9] 2.3 | 2.2 | 33.4|104.2| 33.8 |272.4] 163.6 | 0.0 | 0.0 | 0.0 | 661.8







