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Abstract

This study presents an analysis of proposed environmental management plan (EMP) for construction w:
management (CWM) in India. It gives the environmental effect analysis due t@igractease in the rate of
construction and waste generation. LCT plays a role in proper selection of materials and their efficient u
dividing based on LCA and LCC, and it goes with the behavioural analysis of contractors and workers in t
site. The EN® defines actions and activities for different phases and pinpoints the methods and praoadsees
the entire building process. Finally, it is applied to two groups of case studies showing the difbetsvern
CWM practices for Low budget buildingscaHigh budget buildings. The outcome shows howithgosed plan

can present a novel approach integrating environmental management and best practi@ddVioi his shall
facilitate complying with National standards and building rating systems for achiexwgyonmental
stewardships using waste management rules 2016 by Ministry of Environment For&3liraat Change
(MoEF&CC).

Keywords:Construction Waste ManagemegmnvironmentaManagemenPlan; Life Cycle CostinglLifeCycle
Thinking; Waste Managemehtierarchy.

1. Introduction

When designinga building project, it is critical to ~ (CW), renovation waste (RW), and demolition waste
identify what extra materials are likely to be (DW) arethethreecategoriesntowhichC&D trashcan
generatedand then focus on how those excess be separatecbasedon the phaseof its generation.
materials mighbe avoidedor divertedfrom landfill. Numerousvariables, including the degreeof urban
One strategy is to create a construction waste  economic development and the scope of urban
managementplan. The primary goals of any  constructionjnfluenceghe amount of construction and

constructiomvastemanagement plashould be: demolition debris producd@]. As India comes under
1. Reduce the amount of garbage generate developing country, it needs more construction
becaus®f the project. activities to satisfy the varioubving demands of
2. Increasethe amountof materialdeliveredto  people and requires the corresponding Biftecture to
reuseyecycling,or reprocessing. accompany its rapid economicdevelopment,
3. Reducethe amount of waste delivered to  urbanization and rising standards of living. However,
landfills. enormous quantities of C&D waste apeirrently

C&D trashis rapidly becomingone of India'smajor  disposed of in India through simple landfilling or
solid wastesourcesMetal, concretemortar,brickand  dumping, creating significant threats to regional
block, timber, and plastic are the most common typescological stability and sustainable growth [4].

of C&D trash [1]. Because construction activitiesGeneration rate calculation method (GRC). This
consume many natural resources, materials, andethodologyas got a wide utilization in previous
energy [2]. C&D waste is commonly recognized asstudies because it can be implied to estimate waste
beingenvironmentally hazardous. Congttion waste from all activities aboth regional and project levels.
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The fundamental fothis methodology is to date ][6
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processing. [17].

First, they occupy largareas of land, which is already e) Bureau of Indian Standards (BIS): The BIS
scared during a rapid urbanization process. Second, oversees providing specifications and codes for

while most constructiomaterialsareinert, buildings
may have usedsomematerialswhich would absorb
harmful elements[5]. Third,the massive volume of

recycled items. The amended 1S:383(2016)
specifies a 25% replacement with recycled
aggregate in PCC, 20% in RCC, and 100% in lean

dumped C&D waste may result in safety hazards such concrete. [17].

as landslide [7]. It has beacknowledgedhat proper
quantificationof C&D wasteis of greatimportance
for establishingan effective managemensystemat
bothprojectlevelandregionallevel[8]. Quantification
at project level refers to forecastthe C&D waste

1.2 Research Significance
CWM is regardedas a major environmentaloncern
becauseat accountsfor most of the municipal solid
trash.Furthermore, garbage collection services are
frequentlyinefficientandinsufficient,onsitestoragds

production in a particular project. Quantification atinadequate, and collected waste is typicdibcharged

regional level refers to estimate the totakD
generation oéll projects in apecifiedregion [1113].
1.1Schemes and Regulations
1.1.1 Laws and Policies Framed
Related to Pollution
a) Swachh Bharat mission (SBM): A missionwith
the motto of 6 6 Cl lerachiingidted by the
Ministry ofHousing & UrbarAffairs (MoHUA) in
2014.SBM is an Indiavide campaign initiated by
the Indiangovernmenin 2014to managevastes
originatingfrom domestiand C& D [13].
b) Target of the mission: Planning
06deconstruction

in India

of
06
byelaws are includk in the mission. Moreover,

to the nearest landfill. This makes it a growing issue
with seriousconsequencefor the environmentand
public health. As a result, it is critical to reduce
municipakolid waste throughoutthe earliestproject
phases by encouraging C&D waste reduction
measured\evertheless, complying with and enforcing
current standards is difficult when no tools are
available. As aesult, this study fills a knowledge gap
by developing a proposed EMP for CWM. The
proposed technique @esignedo provideknowledge
for applyingLCT (Life cyclethinking) in accordance
with theideaof avoidedmpactof material amounts.

ac P.ilLueratune Revieve st abl i shment (

Different literatures are collected and analysed to know

based on its importance the SBM doubled théhe proper cause and situation of construction waste

awardable points to 100 [15].
c) Guidelines on environmental management of
construction & demolition (C & D) wastes: The

generationthrow-out the world and our country and
managedto know different strategieswhich were
involvedn reduction of wasteCWM strategies vary in

central pollution and control board (CPCB) issuedlifferent countries depending on the existing potentials
new rules that were published on 29th March 201@nd challenges of the construction industry and the
by the Ministry of Environment, Forest, and locd market. Nevertheless, many developing countries

Climate Change (MoEF & CC). Constructionlack the financial

and technological means to

projects producing more than 20 tons of C & Dappropriately manage C&D waste, which may be to
waste in a day or 30@ns in a month need to draft blame for thedearthof studies in thidield [4,9,10].

and submit the site wasteanagement plan
(SWMP) to the local authorities [16].

d) Guidelines for Sustainable Habitats (GSH)The
central public works department
published a study titled "Guidelines onuse of

2.1 An Environmental Management Plan for
Construction WasteManagement
Publishedon: March 2023,by Walaa S.E.Ismaeel,

(CPWD) NadaKassim.

Firstreviewon Egyptdocumentatiomvhichis basedn

recycledC & D garbage"” in 2014. The rules coverimplementing constructionwaste managemenising
CDW recycling techniques and precautions, as welihethodof division of analysisbasedon EMP. If the

as the importance of deconstruction strategiegprojectis following environmentaimanagement plan,
There is guidance provided for recovering valuabldow it helps to reduce waste and its effectiveness in

goods that can be reused without additionamaintaining sustainability inconstruction.
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project did not follow the environmental managemenbehaviour intenbn in comparison withattitude and
plan, where does the wassalisposingandhowit can  subjectivenorm[17].

bereducedwith othermethodsof reduction.In Egypt, 2.4 Construction and Demolition  Waste

CWAM is considered primary environmentalkconcern Management in China Through The 3R

becausé accountgor abouthalf of all municipal solid MARK Principle

waste[14] Publishedon: September2017,by (B. Huang).

2.2 Environmental Management of Construction  |n fourth review on China documentation, a literature

and Demolition Waste inKuwait review and personal interviews were conducted

Published on : December 2004, by Nayef Al-  analyzethe current barriersto CDW management.

Mutalri. Threegroupsof stakeholdermostrelevanto theCDW

Secondreview on Kuwait documentationwhich is  industry were interviewed; they were (1)

basedon constructionand demolition [C&D] waste  scholars/researchers (11 persons); (2) operators fron
management. This paper presents the status of C&Rilding design(5persons), construction (5 persons)
waste disposal system in Kuwait and identifte®  53nd demolition companies (9 persons); anddBW
potential problems to the environment, people, angeatment/recycling companies (10 persons). These
economy. It investigates alternative solutiois jnterviewees were selected based on diailability
manageand control thismajor type of waste inan  and theirfamiliarity with the CDW industry[18].
economically efficient andenvironmentally safe 3 Methodology andApproaches

manner. Next, the paper describes the feasibility ofhe |atest data on construction and demolition waste
estdlishing a C&D waste recycling facility iduwait.  generation of several ongoing projects in local vicinity
It concludesby highlighting the major benefitsand  \were collected through a set of questionnaires from
bottleneckproblemswith sucharecyclindacility [19]  gifferent governmental and private organizatifij.

2.3 Implementing Construction Waste |t is extremelycomplex toquantify theC & D waste
Management inindia: An Extended Theory  thatis being generated imdia. Currently in India the
of Planned BehaviourApproach C & D waste which is being generated onsite is cleared
Published on: February 2022,by Swarna Swetha  with the help of locavendors (LV)(Figure 1) The LV,
K., TezeswiT.P., SivaKumar M.V.N. charge a nominal amount to clear the site and the LV

Third review on Indian documentation, it investigatesntern trale the material to thadividual in need. Thus,
the workforce motivators for implementing the existing scenario, makes the recycling targets,
construction waste management (CWM) in India. Aprocessing, and quantificatioestimationsof CW
theoretical moddbased on theory of planneéhavior tougher.As part our researchwe went throughsome
(TPB) is fundamentally structured by including projectin the partour methodologytocollect realtime
constructs like knowledge and perceivtility. The responses from project executers about construction
analysis results conclude, perceived behaviour contrelaste generation and its reductstmategiedollowed

iIs consistently crucial construct fopredicting by them in sensef reducingenvironmental impact.

projects project o the authority from them

l Selecting |Surveyabout lQuestionnaire ' Responses

l Conclusion

Figure 1 Describesthe Methodology

International Research Journal on Advanced Engineering Hub (IRJAE 1700


https://irjaeh.com/
about:blank
about:blank

International Research Journal on Advanced Engineering Hub (IRJ/
e ISSN: 2584137

Vol. 02 Issue: 068une2024

Page N01698 1709

https://irfjaeh.com
https://doi.org/10.47392/IRJAEH.2022385

3.1. Survey Approach
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Figure 2 DescribesStagesof Survey

The described ideas are considered for elaboratingoublic or private sector, regulators, project
the survey questionnaiand interpreting the results management teams, construction companies,
(Figure 2) It is vital to collect feedback from many managers or resident engineers, or CDW collection
stakeholders before implementing or improving companies (Hyderabad); all dhese stakeholders
CDW managementprograms. These stakeholders ~ were included in the questionnaireand consulted
have various levels of jurisdiction (regional, local, duringthis researciiTable 1 & 2)
and construction site), andhéy can be from the
4. Data Collection

4.1 Examplesof SelectingProjects & Survey About Project

Table 1 Survey Projects & Their Details

JCR Steeli 10%
Lecture Engineering & New project 12Months  13Cr. Concrete and dead
Hall Infra mortar12%
Brick bats- 2%

Skill JCR Steel3%
Developme  Engineering & New project 9 Months 7Cr. Concrete and dead
nt Building Infra mortar- 5%

Brick batsi 2%
Steet 4%

City KPC Projects New project 18Months  87Cr. Concrete and dead
Centrumof Ltd. mortar 5%
Pulivendula Brick bats 5%

YSR DEC Steel 10%

Medical Infrastructure New Project 30Months = 369Cr. Concrete and dead

College (India) Pvt. mortar 5%

Pulivendula Ltd. Brick bats 6%
Steel5%
Gurukulam Rayalaseema New Project 12Months 40 Cr Concrete & Dead
constructions mortar 4%
Brick bats 6%
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4.2 Relative Important Index
Table 2 Relative Index

Construction
wastecausesand 0 39 8 1 8 25 100 0.68 5

pollution.

=

Dumping of
construction waste
causeshanges in 4 9 20 1 4 25 100 | 0.74 4
2. properties of
landfill areas.

Local projects

dondét co 2 36 18 2 8 25 100 0.68 5
3. environmental

consequences

All theprojects
follow construction
wastemanagement

plan.

4 18 16 4 2 25 100 | 0.62 7

All theprojects
donodt f «
constructionwaste
managemenplan.

2 12 18 7 9 25 100 0.49 9

Construction
wasteincreases
with thetime and 6
causes
6. drastic effect®n 21 4 1 2 25 100 0.82 3

environment.

Constructiorand
demolition waste
(CDW) hasbecome 0 18 26 1 5 25 100 065 6
the major
7. environmental
problem.

All the materials
of construction
wastecanbe 4 45 6 6 1 25 100 0.61 8
recycled.

Maximize the
efficient use of
resourcesvhile 4 0 6 0 0 25 100 0.90 2
9. minimizing the
wastage.
The most effective
environmental
solution may often
be to reduce the 4 0 6 1 1 25 100 0.91 1
10. generation of
waste.

©
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4.3In Urban CW&D Waste Managing Units
4.3.1Their IEC Activiti es

OneZonalin charge,along with15 Field Officers
assigned to eactircle and adedicatedCommand
ControlCentre,havebeenestablished to streamline
operations.Raising awareness about C&D waste
services involved distributing pamphlets and
stickers dootto- door for eacl{Refer Figure 3% 4)
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household  within  the respective circles.
Additionally, a tolHree number has been promoted
acrossvariousplatformssuchasTwitter, Facebook,
Instagram, etc. Letters have been dispatchedto
builders and building demolition contractorsto
inform themaboutthenewlyintroduced C&Dwaste
serviceqTable 3 & 4)

e = e S e

Figure 4 Sand& Aggregates
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4.4 Graphic Representation of3R Conditions in Rural Areas Without C& D Waste Processing Unit

ReusdDats
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Graph 1 Describesthe Re-UseData of the Survey Projects
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Graph 2 Describesthe ReduceData of the Survey Projects
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Graph 3 Describesthe RecycleData of the Survey Projects
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Figure 7 City Centrum, Pulivendula

5. Results & Discussions
5.1. WasteReduction Strategies

Figure 6 Lecture Hall, INTUACEP
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sustainableonstruction [4]. In most casgspduced
waste is reduced in the earliest stage through source
and materiafuality control (Figures 5 to 7)Later,
thedebrisgeneratedluringconstructiorwasusedas
filler materialin rampsandstagesAs the total budget

of the construction increaseCW is normally
lowered, thus they were employing ttreated waste

if it was possible to some works like brick bats for
subterranean sumps and soak pits. In  most
circumstances, recycling methodology is not
implementedn rural areasbecausehe factoriesare

too far away,putting a strain onthe budget for
transportationput onlyin the caseof steelarethey
sent toscrap.Therefore, the most practical approach
to minimizing the effect of waste on the environment
is topreventgenerating wastg0,11,13. Compared

the CWM of the four projects across different project
phases following the proposed EMRe datawere
obtainedbasedon thep r o j @cuméntatiorand
teamme mb agsistancer-urther,the EOL(End of
Life) scenariosvereassumedasedonthepr oj e c
t eam meexpeaationsd-or those answering
with &6Nob6b, survey part.i
waste was often handled bywastecollectorwho
washiredby thecontractoto removethewastefrom
theconstructiorsite. Wastehaulersisually adopted a
range of disposal techniques, disregarding their-long
term environmental impact, anthndfilling was
perceived as the least expensive option. Also, the
waste reduction strategies were seldcomsidered
during early project phases, and ytheere later
considered in the construction stage. They adlolatd
trackingthequantitiesof C&D wastewasperformed

in theform of weightor volumewithout considering
theirenvironmental impacAdditionally, specifying
andprocuring.

Conclusion

Based on the above survey reports we can see tha
there is less amount of waste generating in the
projectswhich follows environmental management
plan (CWMP). If the amount of waste generates
more than limitshe projectwill suffer economical
problem and environmentalpollution. T h a why s
they follow environmentalwastemanagemenplan

in stages to reduce waste generationduring

Most of the literatures studied in this study constructonResul ts are shown
emphasized the importance of waste management in
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