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ABSTRACT 

 

Major environmental issues related to ongoing construction industry like air emission and Noise 

pollution have been arrised and impacted on the construction workers and also surroundings. 

Particulates (dust) are generated from various activities of construction sites excavation, drilling, bulk 

material transportation, loading and unloading; open-air material storage, concrete and mortar 

making; cut and fill operations; and movement of equipment and but not limited to. These major 

activities have significant impacts of existing environment. Dust pollution can cause numerous health 

issues among construction workers and many studies have dealt with this problem. In addition, safety, 

comfort and the morale of workers is affected by dust pollution. Dust also creates problems with the 

neighborhood and is considered to be a nuisance [3]. Many construction procedures, such as drilling 

and grinding, can produce high level of particulates that can be inhaled into lung, and consequently 

lead to physical diseases [4,5]. 

 

Considering the above situation the present work focuses on the monitoring of the different sources 

of Particulate matter & Noise generation in different areas using the samplers. Ambient air monitoring 

was conducted from March 2017 to February 2018 at an averaging period of 24 hour and monthly 

basis to derive the particulate matter generation behaviour in and around the sites. Seasonal variation 

on ambient air quality data have been noticed quite markedly. It is found that the monitored particulate 

matter concentrations thus obtained were not within the prescribed limits of NAAQS 2009. On the 

basis of these findings suitable mitigation and environmental plans can be devised for the sensitive 

areas. Ambient Noise have also been affected, the results were analyzed & compared with baseline 

survey. 
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CHAPTER i1 

INTRODUCTION 

 
1.1 METRO IRAIL ICONSTRUCTION IIN IINDIA: I 

 

Now ia idays, iGovernment ihas itaken isteps ito iimprove ipublic itransportation isystem iin iorder 

ito iavoid iincreased itraffic idemand, ivehicles iincrease ion ithe iroad, itraffic icongestion, iroad 

iaccidents iand isignificant ienvironmental ipollution. iMetro itransport isystem ihave ibeen 

iintroduced iin imany ideveloping icities ilike iKolkata, iDelhi, iMumbai, iChennai ietc iand iare ialso 

ibeing iprovided iin iother icities iin iIndia. iAthough ithis isystem icontributes isubstantially ithe 

ireduction iof iair iand inoise ipollution ithrough ithe idecrease iin ithe inumber iof icars iand iheavy 

ivehicles icirculating iin ithe iroad inetwork, ithe iworks irelated iits iconstruction imay ipose ian 

iextra iburden iin iair iand inoise iquality istatus iand iadvance iimpact ion ipublic ihealth. i 

 

Lucknow iis ipopularly iknown ifor iits icultural iand iintellectual itraditions ias iwell ias iits icurrent 

istatus ias ia inucleus iof iservice iindustry, ieducation i& iresearch. iWith iits i2.2 i(COI, i2001 

iEstimates) imillion iinhabitants iLucknow iUrban iAgglomeration ihas icurrently iover i3 imillion 

ipopulation. iBeing ian iimportant icultural iand itrading icentre iLucknow icontinues ito igrow iand 

iattract ilarge inumber iof ipeople ito ithe icity. iThe irapid igrowth iof ithe icity iand ithe iassociated 

iurban isprawl ihas iaccentuated ithe idemand isupply imismatch iamidst ithe iconstrained itransport 

iinfrastructure iresulting iin ieconomic iand isocial iexternalities. i 

 

Regarding ithe irapid idevelopment iof icities, iunderground iconstructions iat iurban iregions isuch 

ias imetro iconstruction ihave ibeen ilargely iused ifor iextending ithe ihuman idaily ilife iinto 

iunderground ispaces. iMetro irail isystems iare iknown ias iconvenient iunderground itransportation 

isolutions iamongst icitizens i[2]. iThe iconstruction iof inew imetro iproject ior iexpansion iof 

iexisting imetro isystems iare ibeing iplanned iin iseveral idensely ipopulated iand ihighly ipolluted 

icities iof ithe iworld. iThe imetro isystems iafter iconstruction iand icommissioning iwill icertainly 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/air-pollutant
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/road-network
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ireduce ithe ipollution ilevel iand iadd iconvenience ito ithe ipublic, ibut isuch iproject imay igrossly 

iaggravate ithe ipollution iproblem iduring iconstruction istage, iespecially iin irespect iof inoise iand 

iair ipollution iwhich iare igenerally iat itheir ipeak iin ithe icity ijust ibefore isuch iprojects iare itaken 

iup ifor iimplementation. 

 

Lucknow iis ialready ibeing iexperienced iwith isevere iair ipollution iissues ifor ipast ifew iyears 

idue ito ivehicular iemissions iand iday iby iday iincreasing iprivate ivehicles ion iroad, irapid 

iurbanization ion ithe iexpenditure iof igreenery iand iindustries isurrounding ithe icity. iThe 

iconstruction iof inew imetro iproject ior iexpansion iof iexisting imetro isystems iare ibeing iplanned 

iin iseveral idensely ipopulated iand ihighly ipolluted icities iof ithe iworld. iThe imetro isystems 

iafter iconstruction iand icommissioning iwill icertainly ireduce ithe ipollution ilevel iand iadd 

iconvenience ito ithe ipublic, ibut isuch iproject imay igrossly iaggravate ithe ipollution iproblem 

iduring iconstruction istage, iespecially iin irespect iof inoise iand iair ipollution iwhich iare 

igenerally iat itheir ipeak iin ithe icity ijust ibefore isuch iprojects iare itaken iup ifor iimplementation. 

iThe imetro ialignment igenerally ipasses ithrough idensely ipopulated iareas iand ihigh ivehicular 

itraffic izones; ithus ithe iconstruction iactivity ihas ito ibe itaken iup imostly iin ithe ivulnerable 

iareas iof ithe icity, iwhich iare ithe imost idensely ipopulated ias iwell ias igenerally ihaving ithe 

ihighest ipollution ilevel. iNow-a-days ithe iproject iimplementation iperiod iis igetting ifurther 

icompressed iresulting iin imore iin itense iactivity iof iconstruction iand imuch imore iincrease iin 

ipollution ilevel iin ithe ishorter iperiod iof iconstruction. iIn isuch isituation, ilarge ipopulation iof 

icity iwhich iis ialready isuffering ifrom ihigh ipollution ilevel imay ibe ifurther iexposed ito 

iconsiderably iincreased ipollution ilevel idue ito ithe imajor iconstruction iactivity, iwhich imay ilead 

ito ivery iprolonged iadverse ieffect ion ithe ipublic ihealth iin igeneral i[21]. 

 

The ipaper ideals iwith iall ithe iaspects iof iair i& inoise iquality ifor iconstruction iof iLucknow 

imetro iunderground iproject iin iLucknow icity ihighly ipolluted icity. iParticulate imatter iis ione 

iof ithe imajor ithreat ito ienvironment ionce iit ibecomes iairborne. iThese iairborne iparticulate 

imatters ileads ito iseveral isevere ihealth iproblems isuch ias, ivisible iimpairment, iPneumoconiosis, 

iallergic ireactions ietc. iDusts, ias iper ithe isize iof iparticulates iare iclassified imainly ias itotal 
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isuspended iparticulates i(TSP), iParticulate imatter iof isize iless ithan i10 imicrons i(PM10) iand 

iParticulate imatter iof isize iless ithan i2.5 imicrons i(PM2.5). iThese iparticulate imatters iare 

ibasically imeasured iin imicrogram iper icubic imeters. iIt iis inecessary ito iidentify ithe iemission 

isources iof idifferent iconstruction iactivities iso ithat ithere iimpacts ion ithe isurrounding iair 

iquality ican ibe iknown iand idepending ion iits iseverity iproper ipreventive imeasures icould ibe 

idevised. iIt iis iequally iimportant ito iknow ithe iconstituents iof ithese iparticulate imatters iin iorder 

ito ifind ithe icorrect ipollutant icomposition iand itypes iof ihealth iissues iit ican icreate ion iminers 

iand ithe ipeople iresiding iin ithe inearby iareas. iParticulates i(dust) iare igenerated ifrom ivarious 

iactivities iof iconstruction isites iexcavation, idrilling,bulk imaterial itransportation, iloading iand 

iunloading; iopen-air imaterial istorage, iconcrete iand imortar imaking; icut iand ifill ioperations; 

iand imovement iof iequipment iand ibut inot ilimited ito. iThese imajor iactivities ihave isignificant 

iimpacts iof iexisting ienvironment. iDust ipollution ican icause inumerous ihealth iissues iamong 

iconstruction iworkers iand imany istudies ihave idealt iwith ithis iproblem. iIn iaddition, isafety, 

icomfort iand ithe imorale iof iworkers iis iaffected iby idust ipollution. iDust ialso icreates iproblems 

iwith ithe ineighborhood iand iis iconsidered ito ibe ia inuisance i[3]. iMany iconstruction 

iprocedures, isuch ias idrilling iand igrinding, ican iproduce ihigh ilevel iof iparticulates ithat ican ibe 

iinhaled iinto ilung, iand iconsequently ilead ito iphysical idiseases i[4,5]. 

 

The iterm i“dust” irefers ito ithe iparticulate imatter igenerally iclassified ibased ion iits iproperties 

isuch ias isize, icomposition, iexposure itime ietc. iNormally iit iis imeasured iin iµg/m3. 

 PM10: iThese iare ithe iparticles iwhich ihas ithe idiameter iless ithan i10µm. iThey iare 

icommonly icalled ias icoarse iparticles icoming iout iof iroads, iindustries ias iwell ias iparticles 

iformed iunder icombustion. i10 i 

 PM2.5: iThe iparticulate imatter iwhich ihas ithe isize iless ithan i2.5µm iis iknown ias 

iPM2.5. iThese iare iusually icalled ias ifine iparticles iwhich icontains isecondary iaerosols, 

icombustion iparticles, ire-condensed iorganic imetallic ivapours iand iacid icomponents. 

Construction iand isite iactivities iare imainly iresponsible ifor idifferent itypes iof idiseases ilike 

iHigh iBlood ipressure i(HBP), ihypertension i(cardio ivascular idisease, ipneumonia, irespiratory 

idiseases i[16], icoughing, iasthma i[17], icardio ivascular i[18] idiseases, ibrain istrokes, ipremature 
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ideath i[19] iand itype i2 imellitus idiabetes. iThese iare ithe imain idiseases iwhich icontaminated 

iby iconstruction ipollutants. iIn ithe iestimate iof iglobal ipollution ithat ican ibe iattributed ito 

ibuilding iand iconstruction iactivities ithe ipollutions iair iqualities iis iaffected iin icities iis i23%, 

iclimate ichange ithrough igases iresponsible iis i50%, idrinking iwater ithrough ipollution i40%, 

ilandfill ipollution ioccur ithrough iconstruction iactivities i50%, iOzone idepletion ipollution 

ithrough ipollution iis i50% i[19]. iConstruction iactivities imain ipollutant iare iparticulate imatter 

i(PM10& iPM2.5), iNOx, iSOx iand ivolatile iorganic icompounds. iIn ithe isouth ieast iAsia 

iparticulate iair ipollution iis imostly iresponsible ifor ipollution iand itheir irelated idisease. i iNoise 

ipollution ion iconstruction isite iincreases ithe icases iof isleeplessness, ieyes iirritation, ihigh iblood 

ipressure, istress iproblems ialso iaffect ithe iperson iwho ihas iproblem iof iheart istroke idue ito 

iincrease isite iactivities iand iheavy iold ivehicle iused ion isite. iThis iis ibest isource iof 

iconstruction ipollution i[20]. iConstruction iactivities icould idamages ithe ienvironment, idestroy 

inatural ivegetation, iwater ibodies, inatural isand idunes iforests, igardens, iparking iareas, 

iconstruction ipollution ialso icause isoil icompaction isubstantial iincrease iin ithe isoil ilevel, 

iopened iof itrenches, idamage iof iplant iroots idestroying iroots, idamages iof idams iare iaffected 

iby iconstruction ipollution i[20]. 

 

Noise iis igenerally iconsidered ito ibe iundesirable isound iand isound ican ibe iconsidered 

iundesirable idue ito iamplitude ior ivolume iof iloudness, icategory iof inoise, iabout ithe iday, ior 

iany imodality imaking iresonance ior iobscene. iConstruction inoise icontributors iinclude 

ipneumatic iequipments, iair icompressors, imachine imounted ipercussion idrills, iloaders, itrucks 

iand ibreaking iequipments. iThe imain isources iof inoise iat ia iconstruction isite iinclude 

iconstruction imachines i(mainly imachines iwhich iproduce iimpacts, ie.g. idevices ifor ibreaking 

iconcrete), iearth-moving imachines, ipile idrivers, ipneumatically idriven idevices iand icombustion 

iengines. iFor ithe ipurposes iof inoise istudies, ithese imechanisms imust ibe iconsidered ito ibe 

ipoint ior ilinear inoise isources idepending ion ithe ilevel iof imovement iat ithe iconstruction isite. 

iSome itypes iof iconstruction iprojects iare inot iendangered iby iincreased inoise ipollution iat iall, 

iwhile iothers iare, ibut ionly iwhen iparticular iconditions icoincide. iIn ithe icase iof icertain 
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iconstruction isites, iincreased iimpact ican ialready ibe iexpected ifrom ithe ivery inature iand 

ilocation iof ithe iproject. 

 

Noise iis iresponsible ifor iadverse iimpact ion iphysical iand imental ihealth iof ithe ipeople. iThe 

iother iimpacts iare iPhysiological ieffects, iHearing iimpairment, iCommunication iinterference, 

iSleep idisruption iThe iassessment iof iimpacts iof inoise isources ion isurrounding icommunity 

idepends ion· iCharacteristics iof inoise isources i(instantaneous, iintermittent ior icontinuous iin 

inature), iTime iof iday iat iwhich inoise ioccurs, ifor iexample ihigh inoise ilevels iat inight iin 

iresidential iareas iare inot iacceptable ibecause iof isleep idisturbance, iLocation iof inoise isource, 

iwith irespect ito inoise isensitive iland iuse, iwhich idetermines ithe iloudness iand iperiod iof 

iexposure. 

 

The ifactors iwhich iinfluence ithe isociety iand iconstruction iare iidentified. iSuch imain isources 

iof iconstruction iworksite inoises iare: ia) iDiesel ipower igenerators ib) iCutting iand iwelding 

iprocesses ic) iHeavy imachinery ilike itrucks id) iTransport iof imaterials ie) iDemolition if) 

iMaintenance iand iRepair ig) iErection. iThe inoise ilevels icreated iby iconstruction iequipment 

iwill ivary igreatly idepending ion ifactors isuch ias, ia) iThe itype iof iequipment ib) iThe ispecific 

imodel ic) iThe ioperation ibeing iperformed iand id) iThe icondition iof ithe iequipment. i 

 

The imain iharmful ieffects iof inoise ipollution iat iconstruction isite iare, ia) iHearing iproblems ib) 

iHealth iissues ic) iSleeping idisorders id) iCardiovascular iissues. iNoise ieffects ion ihuman ibeings 

iin iconstruction isite iare iclassified iinto itwo itypes isuch ias i1. iNoise ihazards ia) iPermanent 

ihearing iloss ib) iNeural istress i2. iNoise inuisance ia) iEfficiency ib) iMental istress ic) iIrritability 

id) iSleep iinterference ie) iHabit iof italking iloudly if) iHearing iloss ig) iConcentration. i 

 

1.2 IOBJECTIVES: I 
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The iparticulate imatter iwhich iproves ito ibe ithe imain isource iof iair ipollution iin iconstruction 

iareas ineeded ito ibe iassessed. iAmong ivarious ipollutions inoise ipollution iis ione iof ithe imajor 

icontributions iof iconstruction iindustry. i 

This icurrent iwork ihas ibeen iplanned iwith ithe ifollowing iobjectives: i 

(a) iCollection iof ithe iAmbient iAir iQuality idata imonitoring idata iof iLucknow imetro 

iconstruction ilocations i& iComparison iwith iBaseline isurvey. iFor ithe iambient iair iquality 

iobjective, iit iis inecessary ito idetermine ithe iconcentration iof ithe isubstance iat ithe iground ilevel. 

i 

(b) iTo istudy ithe iimpact iof inoise ipollution iat iconstruction isite. 

 

1.3 ORGANIZATION IOF ITHE ITHESIS: I 

The iproject i“Air i& iNoise iControl iand iAnalysis iin iConstruction iIndustry” ifocusses ion 

ithe iambient iair i& inoise iquality iassessment idue ito iconstruction iactivities. iLiterature ireview 

i& igovernment iguidelines ipresents ithe iearlier iassociated iwork iin ithe ifield iof iparticulate 

imatter i& inoise imonitoring iand ianalysis. iThe ihealth iimpacts iare ialso idiscussed iin ithis istudy. 

 

The iplan iof iwork ican ibe isummarized ias ilisted ibelow: i 

• Introduction ito ithe iwork i 

• Review iof iLiterature iEffects ion iEnvironment i& ihuman ihealth i 

• Analysis iof iAmbient iAir i& iNoise iMonitoring idata i 

• Discussion iand iConclusion i 

• References 

1.4 METHODOLOGY: 

The iambient iair iquality i(PM10, iPM2.5 ietc) iwere imonitored ifrom iMarch i2017 ito iFebruary 

i2018 imonth ifor iLucknow iMetro iUnderground isingle istation ilocation. iNoise iMonitoring ihas 

ibeen icompleted iby isound ilevel imeter. iThe iambient iair imonitoring ifrequency iwas ionce iin 

i15 idays iand inoise imonitoring ifrequency iwas ionce iin ievery iweek. i 

The iPM10 i& iPM i2.5 idata iwas icollected ifrom idifferent ilocations iin ithe istudy iarea. iNoise 
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imeasurements ihave ibeen icompleted iby ispecific isound ilevel imeter iduring iday itime. iAmbient 

iNoise iAnalysis iwas iconducted iat ithe isame ilocation iwhere iAmbient iAir iwere ianalysed. 

iLAeq iis iknown ias ithe iequivalent ilevel iof inoise. 

 

The imethodology iof iambient iair iquality i& inoise iassessment iwas idone ifor ithe istudy iareain 

iorder ito ievaluate ithe iseasonal itrends ias iwell ias icomparison iwith ibaseline idata. iThe idata 

icollection ihas idone ifor ian iyear. 

 

1.5 ITHESIS ISTRUCTURE I 

This iresearch ithesis iconsists iof iseven ichapters, iby iwhich ithe ieffects iof iambient iair iquality 

i& inoise iquality idue ito iLucknow imetro iconstruction. 

1.5.1Introduction 

This ichapter ipresents ithe iprecursory ibackground ithat iintroduces ifor ithe ifollowing 

icontents iof ithe iresearch; iit irecognizes ithe iscope iand ilevel iof iintervention iof ithe iresearch. 

iMoreover, iit iclearly iidentifies ithe iproblem istatements, ithe iresearch ihypothesis, igoals iand 

imethodology, iandsystematicallyitemizedonresearchtheme iand icontext. 

The ianalysis iof ithe istudy iarea i(Lucknow imetro irail istations),and ithe ispecified 

iinfluenced ilocalities i(Krishnanagar, iIIT iChauraha, iVishwavidayalay iand iIndranagar) iin iterms 

iof itheir iphysical, igeo- ipolitical, ieconomic, ienvironmental iand iother icharacteristics. 

1.5.2 iLiterature iReview 

This ichapter iprovides ia isurvey iof ithe iexisting iliterature iabout ithe isubject iof ithe 

iresearch, iit idiscusses ithe istudy ibehind ithe iexisting iair iquality i& inoise iquality, ipublic ihealth 

iand ienvironment. 



AIR I& INOISE ICONTROL IAND IANALYSIS IIN ICONSTRUCTION IINDUSTRY 
 

 
 

ENVIRONMENENT iDEPARTMENT, iBBDU, iLUCKNOW i i i i i i i i                        Page i| i17 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i I                                                                                                             
i 

 

1.5.3 iMethodology 

 

This ichapter idescribes ithe imethodology iof iambient iair iquality i& inoise iassessment iwas idone 

ifor ithe istudy iareain iorder ito ievaluate ithe iseasonal itrends ias iwell ias icomparison iwith 

ibaseline idata. iThe idata icollection ihas idone ifor ian iyear. 

1.5.4 iResults iand iRecommendations 

Theclosingchapterbrieflycheckstheabilityoftheresearchtoachieveitsgoals. iIt ialso iprovides ia 

igeneral ipolicy iframework iof istrategies, ifor ipromoting iresults iand ia iproper ianalysis iof 

iaffected iair i& inoise iquality iin iorder ito imitigate ithe iair i& inoise iquality. 

1.5.5 iConclusions iand iRecommendations i 

Based ion ithe iresult, ithis ican ihelp iin iapplying ithe isustainable idevelopment iconcept 

iand iidentifying ithe iconditions ito iimprove ithe ienvironment ithrough ia ibrief idiscussion ifor ithe 

igeneralization iideas iand irecommendations ifor ipolicymaking itowards iclean iair i& inoise 

imechanism. i 

References 

Includes ia icomplete ilisting iof iall iresources icited iin ithe ithesis. 

1.6 STUDYAREA 

1.6.1 LUCKNOW iMETRO iRAIL i(PROJECT iHIGHLIGHTS) i 

Lucknow iis ipopularly iknown ifor iits icultural iand iintellectual itraditions ias iwell ias 

iitscurrent istatus ias ia inucleus iof iservice iindustry, ieducation i& iresearch. iLucknow iis ithe 

icapital iof iUttar iPradesh i& iadministrative iheadquarters iof iLucknow idistrict i& idivision. 

iWith iits i2.2 imillion iinhabitants iLucknow iUrban iAgglomeration ihas icurrently iover i3 

imillion ipopulations. iThe imaster iplan ihas iprojected ia ipopulation iof iabout i3.2million iand 

i4.0 imillion iby iyears i2011 i& i2021 irespectively. iBeing ian iimportant icultural iand itrading 
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icentre iLucknow icontinues ito igrow iand iattract ilarge inumber iof ipeople ito ithe icity. iThe 

irapid igrowth iof ithe icity iand ithe iassociated iurban isprawl ihas iaccentuated ithe idemand 

isupply imismatch iamidst ithe iconstrained itransport iinfrastructure iresulting iin ieconomic 

iand isocial iexternalities. iThe ineed ifor ia iwell-developed ilegal imechanism ito iconserve 

iresources, iprotect ithe ienvironment iand iensures ithe ihealth iand iwellbeing iof ithe ipeople 

iin iIndia iwas ifelt. iKeeping ithe ipace iwith iinternational ilaws, ithe iMinistry iof 

iEnvironment iand iForestenacted iEnvironmental iProtection iAct iin i1986. iOver ithe iyears, 

ithe iGovernment iof iIndia ihas iframed iseveral ipolicies iand ipromulgated inumber iof iActs, 

iRules iand iNotifications iaimed iat imanagement iand iprotection iof ithe ienvironment. 

iDuring ilast ithree idecades ian iextensive inetwork iof ienvironmental ilegislation ihas igrown 

iand ipresently iit ihas ia ifairly icomplex ibody iof ienvironmental ilegislation iaimed iat 

iensuring ithat ithedevelopment 

Lucknow iMetro, ithe idream iproject iof ithe ipeople iof iLucknow, iis iprogressing iat ia 

ivery ifast ipace iand ihas ialready iachieved ithe idistinction iof ibeing ithe ifastest iMetro iproject 

iexecution ithat ihas iever ibeen iundertaken iin ithe icountry. iThis imetro ialignment icurrent iphase 

iis ilocated iin iLucknow ion iNorth- iSouth iCorridor ibetween iAirport i(Charan iSingh) iand 

iMunishipulia. iThe ialignment iwould iserve ithe iarea iby iproviding ibetter iconnectivity ito ipeople 

icoming ifrom iand igoing ito ithe irural iarea ibetween iBarabanki iand iup ito iFaizabad. iThe 

imaintenance iDepot iis ialso iavailable iat itransport inagar. iThis imetro icorridor iis ito icater ithe 

irequirement iof ithe icity ifor ia ilength iof iabout i27.5 iKm. iThe itotal icorridor icovers ielevated 

i(24 iKm) iand iunderground i(3.5 iKm) irespectively iand i24 istations. 
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Fig. i1.1. i iLucknow imetro iproject iroutes 

Lucknow iis ialready ibeing iexperienced iwith isevere iair ipollution iissues ifor ipast ifew iyears 

idue ito ivehicular iemissions iand iday iby iday iincreasing iprivate ivehicles ion iroad, irapid 

iurbanization ion ithe iexpenditure iof igreenery iand iindustries isurrounding ithe icity. iThe 

iconstruction iof inew imetro iproject ior iexpansion iof iexisting imetro isystems iare ibeing iplanned 

iin iseveral idensely ipopulated iand ihighly ipolluted icities iof ithe iworld. iThe imetro isystems 

iafter iconstruction iand icommissioning iwill icertainly ireduce ithe ipollution ilevel iand iadd 

iconvenience ito ithe ipublic, ibut isuch iproject imay igrossly iaggravate ithe ipollution iproblem 

iduring iconstruction istage, iespecially iin irespect iof inoise iand iair ipollution iwhich iare 

igenerally iat itheir ipeak iin ithe icity ijust ibefore isuch iprojects iare itaken iup ifor iimplementation. 

iThe imetro ialignment igenerally ipasses ithrough idensely ipopulated iareas iand ihigh ivehicular 

itraffic izones; ithus ithe iconstruction iactivity ihas ito ibe itaken iup imostly iin ithe ivulnerable 
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iareas iof ithe icity, iwhich iare ithe imost idensely ipopulated ias iwell ias igenerally ihaving ithe 

ihighest ipollution ilevel. iNow-a-days ithe iproject iimplementation iperiod iis igetting ifurther 

icompressed iresulting iin imore iin itense iactivity iof iconstruction iand imuch imore iincrease iin 

ipollution ilevel iin ithe ishorter iperiod iof iconstruction. iIn isuch isituation, ilarge ipopulation iof 

icity iwhich iis ialready isuffering ifrom ihigh ipollution ilevel imay ibe ifurther iexposed ito 

iconsiderably iincreased ipollution ilevel idue ito ithe imajor iconstruction iactivity, iwhich imay ilead 

ito ivery iprolonged iadverse iaffect ion ithe ipublic ihealth iin igeneral i[21]. 

 

1.6.2 iMeteorology: 

Lucknow ihas ia iwarm ihumid isubtropical iclimate iwith icool, idry iwinters ifrom iDecember ito 

iFebruary iand idry ihot isummers ifrom iApril ito iJune. iThe irainy iseason iis ifrom imid- iJune ito 

imid-September iwith ian iaverage irainfall iof i966.24mm, imostly ifrom ithe isouth-west imonsoon 

iwinds. iIn iwinter ithe imaximum itemperature iis iaround i21 idegree iCelsius iand ithe iminimum 

iis iin ithe i3 ito i5 idegree iCelsius irange. iFog iis iquite icommon ifrom ilate iDecember ito ilate 

iJanuary. iSummers ican ibe iquite ihot iwith itemperatures irising ito ithe i40 ito i45 idegree iCelsius 

irange. i 

 

1.6.3 iRainfall: 

 iThe iaverage inumber iof irainy idays iis i44. iThe inormal irainfall iof iLucknow idistrict iis i966.24 

imm. iThe imaximum irainfall ioccurs iduring ithe imonsoon iperiod ii.e. iJune ito iSeptember ihaving 

inormal ivalue iof i849.78 imm iwhich iis i87.9% iof ithe iannual irainfall. iJuly iis ithe iwettest 

imonth ihaving ithe inormal irainfall iof i289.56 imm ifollowed iby iAugust iwith inormal irainfall 

iof i287.66 imm. i 

 

1.6.4 iHumidity: 

 iThe iaverage irelative ihumidity iremains i25% iin imorning iwhile iin ithe ievening iit iremains 

i68%. iThe iannual inormal ipotential ievapotranspiration iof ithe idistrict iis i1519 imm i(source: 

iCGWB istudy ireport, iLucknow). 
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CHAPTER i2 

REVIEW IOF ILITERATURE 

 

According ito ia istudy iof i17 icities icovered iby ithe iNational iAir iQuality iIndex i(NAQI)and 

ireleased iby iGreenpeace iIndia ion i15th iDec i2015, iLucknow iis iamong ithe isix imosthighly 

ipolluted icities iin iIndia. iThe ilevel iof iParticular iMatter i(PM2.5) iin ithe iair ishouldbe i60 

imicrograms iper icubic imetre ifor ithe i24hour istandard iwhereas iin iLucknow iit iwasfound ito 

ibe i411 imicrograms iper icubic imetre ion ian iaverage.Moreover, iwhen ithe idata ifor ithis iyear 

iwas icompared iwith ithe iprevious iyears, iit ishowedan iincreasing itrend iof iair ipollution. iCentral 

iPollution iControl iBoard iofficials istated ithata ihigh ilevel iof iParticular iMatter iin ithe iair 

iparticularly, iis iof igrave iconcern ifor ithe ihealth iof ithe ipeople ias iwell ias ithe ienvironment iof 

iLucknow iCity. 

Despite ibeing ian isustainable imeans iof ipublic itransportation, iMetro irail iconstruction iworks 

imay ioften iadd iinto ilocal iair ipollution iin icommercial iand iresidential iareas ispecially 

iparticulate iand igaseous ipollution iin iambient iair. i 

Noise iis ione iof ithe imost iimportant iacoustic ipollutants iin ithe inow ia idays isociety, ias iit iis 

ipresent iin imost iof ipeople’s iactivities, iconsequently, inot ionly ithe iworkers iof icertain isectors, 

ibut iall ithe icitizens, iare iexposed ito ihigh inoise idoses. iHence, ia iset iof ipolitical iactions 

iregarding ithat itopic ihas ibeen ideveloped iwith ithe iaim iof idecreasing ithe inoise ipollution iin 

iour ienvironment, icreating ithen,more isustainable icities. iThese ipolicies ipoint iout ito ithe 

icontrol iof itraffic inoise i(by iroad, itrain ior iairplanes), iand itherefore, ilaws ihave ibeen iset ito 

iestablish ithe imethods ifor iassessing iand icontrolling ithenoise.Nevertheless, ithere iare iother 

itypes iof isources ithat iemit ihighlevels iof inoise iand ihave iintrinsic icharacteristics ithat imake 

ithem idifferent ifrom ithe iformer iand ithen, ithey icannot ibe iregulated iby ithe isame irules. 

iAmong ithese isources, ithe iactivities iproduced iina iconstruction iset iare ivery ipresent iin ithe 

iurban ienvironment iand ithey iincrease ithe inoise ipollution itemporarily i[10]. 

 

Saurabh iKumar iYadav iet ial. i(March i2012) ianalyzed iSuspended iparticulate imatter i(SPM) 

iand iRespirable isuspended iparticulate imatter i(RSPM)were iusing iRespirable iDust iSampler 
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i(RDS)APM i460 iand ioperated iat ian iaverage iflow irate iof i1.0-1.5 im3 imin-1. iPre-weighted 

iglass ifibers ifilter ipaper(GF/A) iof iwhatman iand icup iwere iused ias iper istandard imethods. iThe 

irespirable iparticulate imatter(RSPM) iwas icollected ion iglass ifiber ifilter ipaper iand isuspended 

iparticulate imatter iwas icollected iby igravity isettling imethod. iSamples iwere icollected 

icontinuously ifor i48 ih ievery iweek iat i8-hourly iintervals. iSPM iand iRSPM iwere imeasured 

iusing igravimetric imethod. 

 

Barman, iS.C. iet ial. ipaper isays ithat iUrban ipopulations iare iexposed ito ia ihigh ilevel iof ifine 

iand iultrafine iparticles ifrom imotor ivehicle iemissions iwhich iaffect ihuman ihealth. iTo iassess 

ithe ihourly ivariation iof ifine iparticle i(PM2.5) iconcentration iand ithe iinfluence iof itemperature 

iand irelative ihumidity i(RH) ion ithe iambient iair iof iLucknow icity, imonitoring iof iPM2.5 ialong 

iwith itemperature iand iRH iwas icarried iout iat itwo iresidential ilocations, inamely iVikas iNagar 

iand iAlambagh, iduring iNovember i2005. iThe i24 ih imean iPM2.5 iconcentration iat iAlambagh 

iwas i131.74 iμg/m3 iand ishowed ian iincrease iof i13.74%, iwhich iwas isignificantly ihigher i(p i< 

i0.05) ithan ithe iVikas iNagar ilevel. iThe i24 ih imean iPM2.5 ion iweekdays ifor iboth ilocations 

iwas ifound ito ibe i142.74 iμg/m3 i(an iincrease iof i66.23%) iwhich iwas isignificantly ihigher i(p 

i< i0.01) ithan ithe iweekend ivalue, iindicating ithat ivehicular ipollution iis ione iof ithe iimportant 

isources iof iPM2.5. iThe imean iPM2.5 iat inight ifor iall ithe imonitoring idays iwas i157.69 iμg/m3 

iand iwas isignificantly ihigher i(p i< i0.01) ithan ithe idaytime iconcentration i(89.87 iμg/m3). 

iCorrelation iand imultiple iregressions ishowed ithat ithe iindependent ivariables, ii. ie., itime, 

itemperature, iand iRH itogether iaccounted ifor i54%, iwhereas iRH ialone iaccounted ifor i53% iof 

itotal ivariations iof iPM2.5, isuggesting ithat iRH iis ithe ibest iinfluencing ivariable ito ipredict ithe 

iPM2.5 iconcentration iin ithe iurban iarea iof iLucknow icity. iThe i24 ih imean iPM2.5 ifor iall ithe 

imonitoring idays iwas ifound ito ibe ihigher ithan ithe iNAAQS irecommended iby ithe iUS‐EPA 

i(65 iμg/m3) iand ican ibe iconsidered ito ibe ian ialarming iindicator iof iadverse ihealth ieffects ifor 

icity idwellers. 

 

Assessment iof inoise iquality iin iBolpur- iSantiniketan iareas iof iIndia iwas imade iby iPadhy iand 

iPadhi i(2005). iNoise iis ia iprominent ifeature iof ithe ienvironment iincluding inoise ifrom 
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itransport, iindustry iand ineighbors. iAn iimportant ipart iof inoise iassessment iis ithe iactual 

imeasurement iof ithe inoise ilevels. iContinuous iLeq imeasurement iduring iday itime i(0600 i– 

i2100 ihr) iwas icarried iout iin iresidential, icommercial iand isilence izone ilocation iof iBolpur-

Santiniketan iareas iduring iJune-December, i2005. iThe iresults ishow ithat ithe inoise ipollution iin 

ithe icity iis iwide ispread ithroughout imost iof iits iarea. iThe inoise iin ithis iarea iis icomposite iin 

inature. iPublic iparticipation, ieducation, itraffic imanagement iand istructural idesigning iplay ia 

imajor irole iin inoise imanagement. iGwalior iis ian iimportant ihistorical icity iof iMadhya iPradesh, 

iIndia. iRising ilevel iof itransportation imainly iby iroad ivehicles ii.e., itempos, irickshaws, ifour 

iwheelers, itwo iwheelers iand iheavy ivehicles iis ione iof ithe imajor isource iof iaugmented inoise 

ipollution iin iGwalior. iThe iambient inoise ilevel iwas imeasured iby iusing iSound iLevel iMeter 

iSL- i4010. iThe ihighest inoise ilevel iwas irecorded iat icommercial iarea ilike irailway istation iand 

iaccordingly ia imaximum iof i119.2 idBA iat iBatmorar iand i92.7 idBA iat iThathipur ifollowed iby 

iresidential izone ia imaximum iof i69.8 idBA iat iPinto iPark iand i77.2 idBA iat iLascar iand isilence 

izone i64 idBA iat iMadhav idispensary iand i65.8 idBA iat iJiwaji icampus iwere ifound. i 

 

The inoise ilevel ivalues ifar iexceeded ithe istandards iset iby ithe iCPCB. iA icross-sectional istudy 

ion ithe ibasis iof iquestionnaire iwas icarried iout ithe iresults iof iwhich irevealed ithat i100% iof 

ithe irespondents iwere inot iwearing iear iprotective iequipments. iNoise iannoyance, iheadache, 

ispeech iinterference, ietc., ihave ibeen ireported iby ivarious ishopkeepers. iVarious imitigation 

imeasures ihave ibeen isuggested ito ikeep ithe inoise ilevel iwithin ithe iprescribed istandards i(Wani 

iand iJaiswal i2010). iSingh iand iDavar i(2004) iin itheir ipaper ion iNoise ipollution i- isources, 

ieffects iand icontrol idescribe ithe ilife iof ithe ipeople. iCross-section isurveys iof ithe ipopulation 

iin iDelhi iState ipoints iout ithat imain isource iof inoise ipollution iare iloudspeakers iand 

iautomobiles. iHowever, ifemale ipopulation iis iaffected iby ireligious inoise ia ilittle imore ithan 

imale ipopulation. iMajor ieffects iof inoise ipollution iinclude iinterference iwith icommunication, 

isleeplessness, iand ireduced iefficiency. iThe iextreme ieffects ie.g., ideafness iand imental 

ibreakdown ineither iis iruled iout. iGenerally, ia irequest ito ireduce ior istop ithe inoise iis imade 

iout iby ithe iaggrieved iparty. iHowever, icomplaints ito ithe iadministration iand ipolice ihave ialso 

ibeen iaccepted ias ia iway iof isolving ithis imenace. iPublic ieducation iappears ito ibe ithe ibest 
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imethod ias isuggested iby ithe irespondents. iHowever, igovernment iand iNGOs ican iplay ia 

isignificant irole iin ithis iprocess. iChanhan iand iPande i(2010) ideal iwith imonitoring iof inoise 

ipollution iat idifferent izones iof iDehradun, iUttarakhand, iIndia. iExposure ito ihigh ilevel iof inoise 

imay icause isevere istress ion ithe iauditory iand inervous isystem. iTransportation iand ihorn iused 

iin ivehicles iare ithe imajor isources iof inoise ipollution iin iDehradun iCity. i 

The iassessment iof inoise ipollution ican ibe imade ithrough imeasurements iwhich, ihowever, iare 

irestricted ito ia ilimited inumber iof ipoints. iThe isimulation iof ithe isound iwaves ipropagation 

ienables ithe istudy iof ia iwhole iregion iin irespect ito ithe iexpected isound ipressure ilevels ias ia 

iresult ifrom iexistent isound isources. iOf icourse, iin iorder ito iperform ia imeaningful isimulation, 

ithe ienvironmental iproperties ias iwell ias ithe icharacteristics iof ithe isound isources imust ibe 

imodeled. iThe iresults iobtained imay ibe igathered iand ipresented igraphically ias iin ia iso icalled 

inoise imap. iActual imeasurements iare iused ito iverify iand iadjust ithe isimulation ito ithe ireal 

isituation. iNoise imapping itechniques itogether iwith istandards ifor ithe icalculation iof inoise 

ipropagation iare ipowerful itools ito iaid iurban iplanners iin icorrectly iapplying inoise iabatement 

imeasures iin ian ieconomically ifeasible iway. iNevertheless, ithe iresults iof isuch imappings irely 

ion ia igreat iamount iof idata, ilocation iand istrength iof inoise isources, iground igeometry, ilocation 

iand igeometry iof ibuildings, ietc. iThis iwork ialso idiscusses ithe isensitivity iof ithe iobtained 

isimulated inoise ilevels ito ithe iquality iand iprecision iof ithe igeometric idata iavailable. iActual 

imeasurements iare ihowever, ineeded ionly ito iverify ithe imodel iFernando iand iPinto i(2010). i 

 

A istudy iand icomparison iof ithe inoise idose ion iworkers iin ia ismall iscale iindustry iin iWest 

iBengal, iIndia, iwas iconducted iby iSen iand iBhattacharjee i(2008). iThis ipaper irefers ito ia istudy 

iand ieffect iof inoise idose iin ia ismall iscale imanufacturing isheet imetal iindustry isituated iin 

iWest iBengal iof iIndia. iDifferent inoise irelated idata iwere itaken ifrom iindividual imachine iand 

icompared iwith ithe idifferent inoise irelated ivariables iwith iLeq, iLav, iLAE iand iTWA i(Time 

iweighted iaverage). iNoise iinduced ihearing iloss i(NIHL), iwhich iis icreating ihighly 

ienvironmental ipollution, icauses ithe ileading ioccupational idisease. iFor ithe idevelopment iof iage 

irelated ihearing iloss, iit icreates ia imajor icontribution. iA inoise irelated ihearing iloss ireduction 

ifor iworkers iis iproposed iin ithis ipaper. iAgbalagba iet ial i(2013) iconducted ia isurvey ion inoise 
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ipollution ilevels iin ifour iselected isawmill ifactories iin iDelta iState. iThe iphysical imeasurement 

iassessed ithe inoise ilevel iof idifferent imachines iin ithe ifactories iand ithe ibackground inoise 

ilevels iwere imeasured iat i50 imeters iaway ifrom ithe ifactories. iA imean ilevel iof imachine inoise 

ipollution i(and ibackground inoise ilevel) iof i103.77 i± i4.71 idBA i(78.25 idBA), i96.55 i± i1.48 

idBA i(72.08 idBA), i99.02 i± i3.20 idBA i(72.54 idBA), i99.97 i± i3.66 idBA i(79.89 idBA) iwas 

irecorded iin iOzoro, iUghelli, iWarri iand iSapele, irespectively. iThese irecorded ivalues ishow ithat 

ithe inoise ilevels iin ithe ifour ifactories iinvestigated iare iwell iabove ithe ifederal ienvironmental 

iprotection iagency i(FEPA) irecommended imaximum ipermissible ilimits ifor ian iindustrial 

ienvironment. iThis imay icause ihearing iimpairment iand isome ipsychological ieffect ilike 

isusceptibility ito imistake, iirritation, iand isleeping iand isocial idiscomfort iamong istaff iand 

iresident iliving iin iclose ivicinity ito ithese ifactories. iThis iis ifurther iaffirmed iby ithe isocial 

isurvey iwhich irevealed ithe ilevel iof isocial idiscomfort iand ihealth imenace icaused iby imachines 

inoise ifrom ithe ifactories ion ithe iworkers iand ithose iresiding iclose ito ithese ifactories. 

iRecommendations iwere itherefore imade ito icontrol, iand iabate ithis ihealth ithreatening ipollution 

ieffects. i i 
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CHAPTER i3 

METHODOLOGY IOF IAMBIENT IAIR I& INOISE ISAMPLING 

 

The iambient iair iquality i(PM10, iPM2.5 ietc) iwere imonitored ifrom iMarch i2017 ito 

iFebruary i2018 imonth ifor iLucknow iMetro iUnderground isingle istation ilocation. iThe 

iambient iair imonitoring ifrequency iwas ionce iin i15 idays iand inoise imonitoring ifrequency 

iwas ionce iin ievery iweek. i 

 

Noise iMonitoring ihas ibeen icompleted iby isound ilevel imeter. iNoise ilevel isurvey iwas 

iconducted ialong ithe ialignment iwith ian iobjective ito iestablish ithe ibaseline inoise ilevels 

iand iassess ithe iimpacts iof itotal inoise iexpected idue ito ithe imetro. iAt irandom inoise ilevel 

imeasurement ilocations iwere iidentified ifor iassessment iof iexisting inoise ilevel istatus, 

ikeeping iin iview ithe iland iuse ipattern, iresidential iareas, ischools, ibus istands, ietc., ithe 

iday ilevels iof inoise ihave ibeen imonitored iduring i6 iAM ito i10 iPM iand ithe inight ilevels 

iduring i10 iPM ito i6 iAM. 

 

3.1 PM10 iSAMPLING: i 

 

In ithe ipresent iwork ithe iPM10 isampling iis iperformed iby iRespirable idust iSampler 

iPrinciple: iAir iis idrawn ithrough ia isize-selective iinlet iand ithrough ia i20.3 icm i× i25.4 

icm ifilter iat ia iflow irate iof iabout i1132 iliter iper iminute. iThe iparticles iwith iaerodynamic 

idiameter iless ithan ithe icut-point iof ithe iinlet iare icollected iby ithe iglass ifiber ifilter 

ipaper. iThe iconcentration ican ibe idetermined iby ithe idifference iin ifilter iweights iprior ito 

iand iafter isampling. iConcentration iof iPM10 iin ithe idesignated isize irange iis icalculated 

iby idividing ithe iweight igain iof ithe ifilter iby ithe ivolume iof iair isampled iby iit. 

 

3.3 iPM2.5 iSAMPLING 

 



AIR I& INOISE ICONTROL IAND IANALYSIS IIN ICONSTRUCTION IINDUSTRY 
 

 
 

ENVIRONMENENT iDEPARTMENT, iBBDU, iLUCKNOW i i i i i i i i                        Page i| i27 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i I                                                                                                             
i 

 

Sampler idraws ithe iambient iair iat ithe iconstant ivolumetric iflow irate iof i16.7 il ipm 

ithrough ithe icyclones/impactors. iHere ithe isuspended iparticulate imatter iof iaerodynamic 

idiameter iless ithan i2.5 imicrons iare iseparated iand iis icollected ion ia i47 imm iPTFE ifilter. 

iThe ifilter iis iweighed ibefore iand iafter ithe isampling, ithe idifference igives ithe iamount 

iof iparticulate imatter iconcentration i(PM2.5) iin iμg/m3 i. iThe iflow irate iis imaintained iby 

ivolumetric iflow icontroller iwhich iis igoverned iby imicroprocessor. iIt ialso iaverages iand 

istores ithe iambient itemperature, iambient ipressure, ivolumetric iflow irate iand icoefficient 

iof ivariation iof iflow irate ifor ithe ientire isample irun itime. iThe iprocedure iof isampling iis 

isame ias iPM10. 

 

Figure i3.1: iAmbient iPM10 i& iPM2.5 isampler 
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Figure i3.2: iAmbient iNoise isampler 
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CHAPTER i4 

RESULTS I& IDISCUSSIONS: 

4.1 AMBIENT IAIR IQUALITY IMONITORING IRESULTS: I 

The iresults iof iambient iair iquality i(PM10, iPM2.5 ietc) iwere imonitored ifrom iMarch i2017 

ito iFebruary i2018 imonth iwere ianalysed iwith ibaseline iand iNAAQ ilimits. iSeasonal 

ivariation ion ithe idata ihave ialso ibeen iobserved. iSampling istations iwere itaken ibased ion 

ithe ifactors ilike ipredominant iwind idirection, isensitive ireceptors, ireserve ilocation, 

itopography ietc. iThe ifrequency iof imonitoring ifor iambient iair iquality iwas ion i24 ihourly 

ibasis itwice iin ia imonth. iThe ihighest iPM10 iconcentration iwas irecorded iat i462.8 iµg/m3 

iwhile iPM i2.5 iwas ifound ito i275 iµg/m3 iwhich iwere inot iwithin ithe inorms iof iNAAQ. i 

 

Fig i4.1: iAmbient iAir iMonitoring iresults i 
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Table iNo. i4.1 i– iPM10 i& iPM i2.5 iMonitoring idata 

 

 

Fig iNo.4.2 i– iPM10 i& iPM i2.5 iMonitoring igraphical idata 

 

4.2 AMBIENT INOISE IQUALITY IMONITORING IRESULTS: I 

 

Noise imeasurements ihave ibeen icompleted iby ispecific isound ilevel imeter iduring iday itime. iAmbient 

iNoise iAnalysis iwas iconducted iat ithe isame ilocation iwhere iAmbient iAir iwere ianalysed. iLAeq iis 

iknown ias ithe iequivalent ilevel iof inoise. iIt iexpresses ithe ilevel iof iirregularly ichanging inoise. iIt 

iexpresses ithe ienergy icontent iof ivariable inoise iwhich iwas iin ieffect iat ia igiven itime iusing ia ivalue 

ifor ithe ilevel iof isteady inoise iwhich iwould icontain ithe isame iquantity iof iacoustic ienergy ifor ithe 

isame iperiod ias ithe imeasured inoise. iThe iequivalent ilevel iof inoise iis ialways irelated ito ia icertain itime 

iinterval, imarked iLAeq. i 
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Fig i4.3: iAmbient iNoise iMonitoring iResults i 

 

Lday Mar-17 Apr-

17 

May-

17 

Jun-

17 

Jul-

17 

Aug-

17 

Sep-

17 

Oct-

17 

Nov-

17 

Dec-

17 

Jan-

18 

Feb-

18 

LAeq 62.17 65.17 63.6 65.3 62.78 60.23 67.23 65.13 64.17 65.4 63.07 61.55 

 

Table iNo. i4.2 i– iNoise iLAeq iMonitoring idata 
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Ambient iAir iquality ibaseline iwas iconducted ion iOctober i2017 iMonth. iWhile icomparing iwith ibaseline 

ivalue, iwe ihave ifound ithe imonitored iresults ihigher ithan ithe ibaseline ivalue. iAmbient inoise iday itime 

ifound iquite isatisfactory icompared iwith ibaseline ivalue. i i 

 

 

 

Table i4.3: iNational iambient iair iquality istandard iof icentral ipollution iControl iboard i(CPCB, 

i1994) 
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CHAPTER i5 

CONCLUSION: 

 

This istudy iis ito ireview iand ianalyze iof imonitoring idata iwith ithe ibaseline isurvey ivalue ito 

imake ius iunderstand ithat iconstruction isector ihas imuch iimpact ion ithe ienvironment ialthough, 

iLucknow, iUP ilike iindia’s iother imetropolitan icities iambient iAir ivalue iwas iexceeding ithe 

iNAAQ ilimits. iThe iadded ivalue ito ithe iair iquality iby iLucknow iMetro iconstruction ihas ian 

ihuge iimpact ion ipublic ihealth ialthough iNoise iwas inot imuch imajor iimpact isince ithe iproject 

iarea iwas ion ithe icommercial iarea iwhere ibackground inoise iwas ion ihigher iside. iUrgent iaction 

iis irequired ito iremediate ithe ipollution iproblem. iThe iproblems iassociated iwith iair ipollution 

iin ithe iconcentration iof iPM10 i& iPM2.5 iwas imuch ihigher ithan ithe ipermissible ilimits ias iper 

iCPCB. 

 

RECOMMENDATIONS: 

 

Generation iof idust ifrom iconstruction iactivities iis imain icause iof iPM10 iand iPM2.5 iparticles. 

iTo imitigate iair ipollution iat isites, ithe isources iof iconstruction idust iare iidentified iwhich 

iincludes idemolition iactivities, iearthwork, ion-site istorage iof imaterials, ion-site imanufacture, 

itransportation, iand ion-site istacking iof iwaste. iThe iadopted imeasures ifor ithe iparticulate iand 

igaseous imitigation iactivities iin ithis iproject iare idepicted ias ifollows. 

• Demolition iactivity iis icarried iout iby imechanical ihydraulic iequipment. iContinuous 

iwater ispraying iduring ithe idemolition iprevents idust iemission ito ithe iatmosphere. iGreen 

irefine imesh isafety inet iwas iused. iDesignated iplaces iwere iparticularly iarranged ifor 

istacking idemolition iwaste iand iare icleaned iperiodically. iIn iaddition, ia iworkman iis 

iassigned ifor iwater isprinkling ithe istacked idemolition iwaste iseveral itimes ia iday. 

• Earthwork i- iDust icontrol imeasure iwhile iearthwork iis itaken iat isites. iContinuous iwater 

isprinkling iis idone. iAgain isoil iloaded ion ithe ivehicle ifor ithe idisposal iare icompulsorily 

icompacted iand icovered iwith itarpaulins ito iavoid iscattering iduring itransportation. 
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• Storage iof imaterials ifor iconcrete iproduction iand iroad irestoration iwork: iMaterials iare 

istored iin ithedesignated iplace iand iagain itarpaulins icovering iand iwater isprinkling ion 

ithe imaterials iimplementedon iregular iintervals. i 

• Transportation i– iManagement iof ivehicle iarrival iat isites iand ideparture ifrom ithe isites 

ialso irecorded. iWheel iwash ifacility ito iclean idirts iattached ion ithe iwheels iis iprovided 

iat ientry iexit igates iof ieach iwork isites. i 

• In ithe iconcrete iproduction iunit, iinside iand ioutside iroads iare ipaved ito iprevent ithe 

idust iflying ito ithe iatmosphere. 

 

Noise iemitted iin ithis iconstruction isite iis iwithin ithe ilegal ilimitsfor ithe iworkers iand iin ithe 

icase iof ithe ienvironmental inoisethere iis ino ispecific iregulations ifor ithese iactivities. iNoise 

iis icontrolled iat isite iin ithe ifollowing imethods: i 

 All ithe iplant iand iequipment iused ion ithe isite iare iproperly imaintained iin igood 

ioperating icondition iand iare iprovided ieffectively isound-reduced iby imeans iof isilencers, 

imufflers, iacoustic ilinings ior ishields, iacoustic isheds ior iscreens ior iother imeans, ito 

iavoid idisturbance ito iany inearby inoise isensitive ireceivers. i 

 All ithe inoise ihazard iareas i(noise ilevel iexceeding i75 idB) iare iprovided iwith iwarning 

isigns. 

 All ithe inoise ihazard iworks iare istrictly iadhered ito ithe itime irestrictions. 

 All ithe ipersonnel’s iworking iin ithe inoise ihazard iareas iare iprovided iwith ipersonal 

ihearing iprotectors. 

 

 

 

 

 

 

 



AIR I& INOISE ICONTROL IAND IANALYSIS IIN ICONSTRUCTION IINDUSTRY 
 

 
 

ENVIRONMENENT iDEPARTMENT, iBBDU, iLUCKNOW i i i i i i i i                        Page i| i35 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i I                                                                                                             
i 

 

REFERENCES I 

 

1. Jian iZuo ia, id, i2017, iDust ipollution icontrol ion iconstruction isites: iAwareness iand iself-

responsibility iof imanagers, iJournal iof iCleaner iProduction i166 i(2017) i312-320. i 

2. Mahdi iKhosravi, i2015 iManagement iand iplanning iunder icomplexities iof imetro 

iconstruction, iProcedia iEconomics iand iFinance i21 i(2015) i415 i– i421. 

3. Curwell, iS.R., iMarch, iC., iVenables, iR., i1990. iBuildings iand iHealth: itheRose iaugh 

iGuide ito ithe iDesign, iConstruction, iUse iand iManagement iof iBuildings. iRIBA 

iPublications, iLondon. 

4. ChinaLabourBulletin, i2009. iChina's iPneumoconiosis iVictims iTake iDrastic iSteps iin 

iTheir iSearch ifor iCompensation. ihttp://www.clb.org.hk/en/content/chinaspneumoconiosis- 

ivictims-take-drastic-steps-their-search-compensation i(accessed i18.11.13.). i 

5. Liang, iY.X., iWong, iO., iFu, iH., iHu, iT.X., iXue, iS.Z., i2003. iThe ieconomic iburden iof 

ipneumoconiosis iin iChina. iOccup. iEnviron. iMed. i60 i(6), i383e384. 

6. Ulvestad, iB., iLund, iM.B., iBakke, iB., iThomassen, iY., iEllingsen, iD.G., i2015. iShort-

term ilung ifunction idecline iin itunnel iconstruction iworkers. iOccup. iEnviron. iMed. i72, 

i108- i113. i 

7. Toren, iK., iJarvholm, iB., i2014. iEffect iof ioccupational iexposure ito ivapors, igases, 

idusts, iand ifumes ion iCOPD imortality irisk iamong iSwedish iconstruction iworkers: ia 

ilongitudinal icohort istudy. iChest i145 i(5), i992 i- i997. i 

8. Chauhan, iS.K., iSharma, iS., iShukla, iA., iGangopadhyay, iS., i2010. iRecent itrends iof ithe 

iemission icharacteristics ifrom ithe iroad iconstruction iindustry. iEnviron. iSci. iPollution. 

iRes. i17, i1493 i- i1501. 

9. Marcos iD.Fernández, iNoise iexposure iof iworkers iof ithe iconstruction isector, iApplied 

iAcoustics, i iVolume i70, iIssue i5, iMay i2009, iPages i753-760. i 

10. Ma iJesu´s iBallesteros, iNoise iemission ievolution ion iconstruction isites, imeasurement 

ifor icontrolling iand iassessing iits iimpact ion ithe ipeople iand ion ithe ienvironment, 

iBuilding iand iEnvironment i45 i(2010) i711–717. i 

11. http://cpcb.nic.in/upload/NewItems/NewItem_228_Final_C&D_March_2017.pdf. i 

http://www.clb.org.hk/en/content/chinaspneumoconiosis-
https://www.sciencedirect.com/science/article/abs/pii/S0003682X08002053#!
https://www.sciencedirect.com/science/journal/0003682X
https://www.sciencedirect.com/science/journal/0003682X
https://www.sciencedirect.com/science/journal/0003682X/70/5
http://cpcb.nic.in/upload/NewItems/NewItem_228_Final_C&D_March_2017.pdf


AIR I& INOISE ICONTROL IAND IANALYSIS IIN ICONSTRUCTION IINDUSTRY 
 

 
 

ENVIRONMENENT iDEPARTMENT, iBBDU, iLUCKNOW i i i i i i i i                        Page i| i36 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i I                                                                                                             
i 

 

12. National iAmbient iAir iQuality iStandards i(NAAQS) i(http://www.cpcb.nic.in) 

13. RadkaKantováa,*Construction iMachines ias ia iSource iof iConstruction inoise, iProcedia 

iEngineering i190 i(2017) i92 i– i99. i 

14. The iNoise iPollution i(Regulation iand iControl) iRules, i2000 

15. Zezhou iWu, iMitigating iconstruction idust ipollution: istate iof ithe iart iand ithe iway 

iForward, iJournal iof iCleaner iProduction i112 i(2016) i1658 i- i1666. i 

16. Vichit-Vadakan, iN., iOstro, iB. iD., iChestnut, iL. iG., iMills, iD. iM., iAekplakorn, iW., 

iWangwongwatana, iS. i&Panich, iN. i(2001). iAir iPollution iand iRespiratory iSymptoms: 

iResults ifrom iThree iPanel iStudies iin iBangkok, iThailand, iEnvironmental iHealth 

iPerspectives,109(3), ipp. i381-387. 

17. Brauer, iM., iHoek, iG., iSmith, iH. iA., ide iJongste, iJ. iC., iGerritsen, iJ. i&Postma, iD. iS. 

i(2007). iAir iPollution iand iDevelopment iof iAsthma, iAllergy iand iInfections iin ia iBirth 

iCohort, iEuropean iSociety ifor iClinical iRespiratory iPhysiology, i29(5), ipp. i879-888. i 

18. European iPublic iHealth iAlliance, i(2009). iAir, iWater iPollution iand iHealth iEffects 

iRetrieved ifrom ihttp://www.epha.org/r/54 i 

19. Brown iMT, iBardi iE. iHandbook iof ienergy ievaluation. iA icompendium iof idata ifor 

ienergy icomputation iissued iin ia iseries iof ifolios. iFolio i#3: iEnergy iof iecosystems. 

iCenter ifor iEnvironmental iPolicy, iEnvironmental iEngineering iSciences, iUniversity iof 

iFlorida, iGainesville; i2001. 

20. Gagnesh iJain, iVaishant iGupta, iMukesh iPandey, iInternational iJournal iof iEmerging 

iTechnologies iin iEngineering iResearch i(IJETER) iVolume i4, iIssue i6, iJune i(2016), 

iCase iStudy iof iConstruction iPollution iImpact ion iEnvironment. 

21. M. iKumar iDelhi iMetro iRail iCorporation iLtd., iIndia, iEnvironmental imanagement 

iduring imetro irailway iconstruction iespecially iin ihighly ipolluted iand idensely ipopulated 

icity. i i 

 

 

 

 

http://www.cpcb.nic.in/


AIR I& INOISE ICONTROL IAND IANALYSIS IIN ICONSTRUCTION IINDUSTRY 
 

 
 

ENVIRONMENENT iDEPARTMENT, iBBDU, iLUCKNOW i i i i i i i i                        Page i| i37 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i I                                                                                                             
i 

 

 

 

 

TECHNICAL iPAPER iPUBLICATION iCERTIFICATE 

 

 

 

 

 

 

 



AIR I& INOISE ICONTROL IAND IANALYSIS IIN ICONSTRUCTION IINDUSTRY 
 

 
 

ENVIRONMENENT iDEPARTMENT, iBBDU, iLUCKNOW i i i i i i i i                        Page i| i38 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i I                                                                                                             
i 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AIR I& INOISE ICONTROL IAND IANALYSIS IIN ICONSTRUCTION IINDUSTRY 
 

 
 

ENVIRONMENENT iDEPARTMENT, iBBDU, iLUCKNOW i i i i i i i i                        Page i| i39 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i I                                                                                                             
i 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AIR I& INOISE ICONTROL IAND IANALYSIS IIN ICONSTRUCTION IINDUSTRY 
 

 
 

ENVIRONMENENT iDEPARTMENT, iBBDU, iLUCKNOW i i i i i i i i                        Page i| i40 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i I                                                                                                             
i 

 

BBDU-PG-FORM 01 

BABU BANARASI DAS UNIVERSITY, LUCKNOW 

CERTIFICATION OF FINAL THESIS SUBMISSION 

(To be submitted in Duplicate) 

         

(Signature of Supervisor)                                                                      (Signature of the Candidate) 

Name: Kamalnabh Tripathi                                                                   Name: Pawan Kumar Bishnoi 

 

                                                                                                  Roll No:1170470008 

1 Name: Pawan Kumar Bishnoi 

2 Enrolment No: 1170470008 

3 Thesis title:  Air & Noise Control and Analysis in Construction Industry. 

4 Degree for which the thesis is submitted: Master of Technology (Environment Engineering) 

5 Faculty of the university to which the thesis is submitted: Kamalnabh Tripathi 

6 Thesis Preparation Guide was referred to for preparing the 

thesis. 

[] Yes [ ] No 

7 Specification regarding thesis format have been closely 

followed 

[ ] Yes [ ] No 

8 The contents of thesis have been organized based on the 

guideline 

[ ] Yes [ ] No 

9 
The thesis has been prepared without resorting to plagiarism 

[ ] Yes [ ] No 

10 
All sources used have been cited appropriately.                                              

[ ] Yes [ ] No 

11 
The thesis has not been submitted elsewhere for a degree 

[ ] Yes [ ] No 

12 
All the corrections have been incorporated.                                                     

[ ] Yes [ ] No 

13 
Submitted 3 hard bound copies plus one CD 

[ ] Yes [ ] No 



AIR I& INOISE ICONTROL IAND IANALYSIS IIN ICONSTRUCTION IINDUSTRY 
 

 
 

ENVIRONMENENT iDEPARTMENT, iBBDU, iLUCKNOW i i i i i i i i                        Page i| i41 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i I                                                                                                             
i 

 

 

BBDU-PG-FORM 01 

BABU BANARASI DAS UNIVERSITY, LUCKNOW 

CERTIFICATION OF FINAL THESIS SUBMISSION 

(To be submitted in Duplicate) 

                                                                                                          
(Signature of Supervisor)                                                                      (Signature of the Candidate) 

Name: Kamalnabh Tripathi                                                                   Name: Pawan Kumar Bishnoi 

 

                                                                                                  Roll No:1170470008 

1 Name: Pawan Kumar Bishnoi 

2 Enrolment No: 1170470008 

3 Thesis title:  Air & Noise Control and Analysis in Construction Industry. 

4 Degree for which the thesis is submitted: Master of Technology (Environment Engineering) 

5 Faculty of the university to which the thesis is submitted: Kamalnabh Tripathi 

6 Thesis Preparation Guide was referred to for preparing the 

thesis. 

[ ] Yes [ ] No 

7 Specification regarding thesis format have been closely 

followed 

[ ] Yes [ ] No 

8 The contents of thesis have been organized based on the 

guideline 

[ ] Yes [ ] No 

9 
The thesis has been prepared without resorting to plagiarism 

[ ] Yes [ ] No 

10 
All sources used have been cited appropriately.                                              

[ ] Yes [ ] No 

11 
The thesis has not been submitted elsewhere for a degree 

[ ] Yes [ ] No 

12 
All the corrections have been incorporated.                                                     

[ ] Yes [ ] No 

13 
Submitted 3 hard bound copies plus one CD 

[ ] Yes [ ] No 


