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ABSTRACT

As the word Environment gained its eloquence, in2lBom the well focused United Nations Confereanehe

Human Environment which became the periphery @fristating day to day human activities & its effeat Environment.
Further the momentum has been attained in 1998 flee U.N Conference on Environment & Developmearhad as
Earth Summit which resulted in farming action ptarachieve Sustainable Development & so emergedntist relevant
tool to assess a potential project for environmempacts known as “EIA”. EIA envisages the futueavironmental
impacts arising from upcoming project or a develepmactivity providing suitable options & feasibieeasures for
reduction of adverse impacts, making project frignb lives of number of local habitants & hence imt@ining
sustainable livelihoods. Hence EIA is the best @eexl tool for achieving the sustainability, i.@sded balance between

needs of today keeping in mind the demands of éugenerations.

The approach sustainable development was introdirdedthe global scenario in the 1980s as a sphere
relating economic development, the natural enviremimand people. This paper reviews the variousytoal tools
available to determine environmental impacts & ¢happlications & respective comparison with EIAeTdbjectives of
study to a large extent has been based on mappingad/sis of relevant flows of material, energyissnmental impacts
& CO, generation per tonne of clinker & cement in JayBathi Cement Plant, Sidhi (M.P.) —India, A unitX#iprakash
Associates through Life Cycle Assessment tool. L@éthods is used for compiling & examining the irgp&toutputs of
energy, raw material, environmental impacts & emiss directly attributable to the manufacture & dtianing of a
production of product from “Cradle to Grave”. Pratlan of cement involves the consumption of largamgities of raw
materials, energy & pyro- processing. Also cemantpction is one of the largest contributors tobglloCg emissions.
Environmental impacts are taken in study as peiomalt ambient air quality standards, 2009 of MoFFC&. LCA
methods are more precisely defined in ISO standb4@40 & 14044. Major thrust on following sectidmsve been given
in the study is goal & scope definition, inventanyalysis, impacts assessment & interpretation.riatémpacts are also
evaluated using the software & help of InternatioRaference Life Cycle Data System Method recomradndy
European Commission in this study. Cost based aeslpf above different segments were too takercéoumt in this
research paper.
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INTRODUCTION

The issue of environmental pollution originates hwithe growth & development. Environmental Impact
Assessment (EIA) is a defined procedure adopteddwade for identifying, predicting, analyzing andonitoring
potential impacts of any upcoming activity on threvieonment. The people of every nation have reczaphithe need to
achieve development coined with it an additionaitéSustainable’. Although the cost benefit is mafea of interest but
nations all over the world have become aware &paogressing with the approach not to compromiseatiiiity of future
generations to fulfill their basic needs. Differempproaches exist in the system to help achievinig $ustainable
Development. Approach for EIA began appearing imettgping countries legislation during the 1970sdemced by the
first national Environment law adopted by the Udifgtates, in 1969 known as the National EnvironaldPtotection Act
(NEPA). Adoption of Standards to achieve Sustamddevelopment started at the beginning of the 1%t the
Stockholm Conference. By 1980s, few more counttexsded to introduce EIA as an element of enviramtalepolicy and
a legal requirement for the proposed developmetivites. Since 1990, the legislations on enviromtaé issues have
strengthened up and the number of countries with IE¢jislation has increased significantly. The lin&tween EIA and
sustainability is recognized & well established btill insufficiently explored. Importance of vaus tools to determine
Environment impacts is of high weight age as Envinental issues directly affect humanitarian adésithreatening the

society & life.

The Cement commerce has already become an indagensommodity which contributes for global progres

which also contributes globally ~5% of man-made2@® an adverse environmental impact on planet edufing its

production phase[1]. Cement manufacturers havedyrémplemented programs aiming to reduce their Ghi@print
introducing clinker substituted cement types, zitilg alternative fuels and optimizing the cementhufacturing process.
LCA is a tool which can be used to quantify & assth& environmental impacts for a selected scofpelySovers a detail
LCA study on different cement manufacturing scesmselecting GHG emission as the main impact cagefgo a local
integrated cement manufacturing facility. As thepse of the LCA ‘cradle to gate’ approach was seléend functional
unit defined as ‘one tonne of cementitious matenmbrder to compare with different clinker pertage cement types.
Use of LCA methods have been done as preciselpet:in ISO standards 14040 & 14044. [2]

The manufacture, application, and disposal of netgr rapid depletion of resource reserves and rothe
environmental problems such as climate change baga major threats to the species during the re@ars. In order to
meet these challenges, many tools and indicatar@deessing environmental impacts of differentesyist have been
developed. The usual analysis methods mainly imclifd cycle assessment (LCA) and materials flowlgsis (MFA).
LCA has been extended too many aspects of produetim consumption, including eco-design of producksaner
production, environment label, green purchase,uegsomanagement, wastes management and envirosinaiey, etc.
in this study [3-4].

This tool is compatible with the cement g:motocol published by the WBCSD (World Business @mnlufor

Sustainable Development) aligned with GRI (Globa&p&ting Initiative) & International Panel for Clate Change
(IPCC) guidelines.

Jaypee Sidhi Cement Plant a unit of Jaiprakash ddass (Cement Division) is one of the modern &rgge
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efficient plant of the Jaypee Group situated inhSdlistrict of Madhya Pradesh, India. Presenthhas two clinkerization
units and its total annual capacity of clinker protibn is 3.0 Million Tonn Per annum & cements proiion capacity 3.5
Million Tonn per annum. The first unit was suppli&dsuccessfully commissioned by L&T (SLC Kiln -1N6n TPA) in
February 2009. The second unit supplied & succégsfammissioned by FL Smith (ILC —Kiln 1.5 Mn TPA) January -
2013.

Appropriate measures /modifications are evolvedubh this monitoring process of use of LCA resgjtiteady
decline in thermal & power consumption. The datdast three years indicates drastic reduction @rrttal & electrical
consumptions. This has also resulted to bag Gatds of merit National Energy Conservation Awabdd4£from Bureau

of Energy Efficiency (BEE).
BENEFITS TO ASSESS ENVIRONMENT IMPACTS

The need of tools to assess Environment Impactsngrifrom any upcoming project or activity is ofime

concern to benefit the life on earth in followinguyv

» Development with Sustainability- Any assessmendsizarried out during the planning phase imparspifoject
owner to better design the project so that minimhenm to life & nature occurs. For Example: Setting a
Limestone crusher aids to fine dust in the nearbg.aProject owner may discover all the negativeaiots of the

crusher to nearby locality.

* Reduction of the Impacts- A subsequent developraetitity can lead to adverse impacts on living( Huns,
Flora & Fauna) as well on non living things (Watair, Land & other natural resources). Early asses# of the
risks can lead to implementation of mitigation meas with the planning phase of an activity. Faaregle, in
the above referred Limestone crusher, installatbDust Pollution Control Devices can be plannedniaimize

the emissions.

* Reduction in Overall Cost on Long term basis- Sgviatural resources, protecting human settlemeatalavays
beneficial & economy savers on long term basiacts as a holistic approach for reduction of oveast of the
project from beginning to the end. For Examplethmyinstallation of Dust Control measures the cedsfine dust
remains in the system rather than emitting out: Réaterial is saved, No prominent effect due to diustence

saving the quality of life.
TOOLS TO ASSESS ENVIRONMENT IMPACTS

The various tools to assess Environment Impacsenarfrom any project or activity can vary from @deging on

the type of project; some basic tools (Table: &)elaborated as-
Life Cycle Assessment

LCA is a productiorbased analytical tool that includes the systenagszssment of the environmental aspects of
a product or service system through all stagessdifé cycle i.e from cradle to grave startingrfreaw material extraction
stage to final distribution of products, its useduse. The design and production of new produalsnaaterials should be
based on a life-cycle assessment concept. LCA helgsave natural resources, energy & ultimatelyninimizing the

pollution load of that particular product. With tetnent of Environment, LCA also helps in cost sgsi & other market
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competition skills.

The goal of LCA is to compare the full range of konmental effects associated v the products and services
by quantifying all inputs and outputs of materilwis and assessing how these material flows imffectenvironmen

taking step wiseThere are two main type of L(-

» Attributional LCAs associated with the burdens egimay fromproduction and use of a product, or with a spe:

service or process.

e Consequential LCA&entifies thi environmental consequences of a decision or a peapohange in a syste

under study (oriented to the futu.
According to the ISO 1404and 1404 standards, a LCA is a in four distinct phase sys illustrated in the
Figure -1:

Goal and Scope
Definiticon

B

Inventory
Analysis

B

Impeact
Assessment

e

- Interpretaticon

-

Figure 1: lllustration of LCA Phases

» Goal & Scope Definition- The basic preliminary step for LCA is clearly défign goal & scop. All the technical
details associated with the project are coveto guide the further process. The most importaral @b LCA,
according to a survey of organizations activelyoirred in LCA, is to minimize the magnitude of pdian (S.
Ryding, "Internaibnal Experiences of Environmentally Sound ProdDetvelopment Based on Life Cyc
Assessment,” Swedish Waste Research Council, AFRMR86, Stockholm, May 199.. The goals & scope vary
from user to usedepending upon the ultimate requirement. The Lcan be used for product developme

product improvement & comparison with the existprgducts

» Life Cycle Inventory — An inventory iscreated setting up the relationship of inputs friw@ nature & output
into the nature which includes inputs of we energy, air & outputs in the form of emissions &wefnt back tc

the nature.

« Life Cycle Impact Assessmer-The various impacts areategorized & classified followed by impe

measurement

* Interpretation- It is a step to interpret the data by indentifyiquantifying, checking & evaluating the impac

The outcome of this phase is set of recommendafionsmmarized conclusion for the stu

On the basis of outcomes, the alternatives are estigd to minimize the negative impacts on natural

resources.
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Ecological Footprinting (EF)

The Ecological Footprint concept was introducedMathis Wackernagel and William Rees in the earl9Q9
(Rees 1992, Wackernagel 1994, Rees 1996, WackéraageRees 1996). It is basically used to deterntirgeactual
human consumption of biological resources and ggioer of wastes respectively. Both consumption &egation are
defined in terms of appropriated ecosystem dtealogical footprint analysis is now widely usedwnd the Earth as an
indicator of environmentadustainability.It can be used to measure and manage the use airces throughout the
economy. It can be used to explore the sustaimalafiindividual lifestyles, goods and servicesgamizations, industry
sectors, neighborhoods, cities, regions and natibime principle goal of sustainability is to achievetate whereby all of
humanity is able to live well within the means afi€OPlanet, without compromising the needs of fugererations. The
2010 Living Planet Report suggests that by 20304nity needs the equivalent of two Earth’s to supfisrconsumption
habits (The footprint Company)

There are two main methods to calculate the Ecoéddgootprint (Chamber, Simmons & Wacker nagel 2000

e Compound Method-This method was developed by Mattigzkernagel & William Rees (1996) to measure
ecological footprints of nations. This method usesional trade figures & energy budgets of theamatis a

whole.

e Component Method- This method was developed by Bestt Forward to measure the regions ecological

footprint. This method uses local data & life cystadies.
An ecological footprint:
» tells us about our impacts on Earth on which we;liv
e provide us the cumulative demand upon nature;
» allows us to compare where we stand;
» tells us about our available global bio-capacityuctive land and sea area);
e Tells us where we stand, whether we are meetinghthenum requirements for sustainability.
Environment Impact Assessment

Environmental impact assessment (EIA) is an importaol. It is defined as a crucial activity perfeed during
the planning stage of any upcoming project to ifiersind predict the impact on Environment & so pd®s optimum
mitigation measures to be imparted in the desigsiage for maximum eradication of pollution & tcharse sustainable

development. The comprehensive EIA study normaidlysésts of the following stages:

» Screening program As per the need of regulatory authority, needyget of EIA required is identified for the

upcoming project.

e Scope It involves different stakeholders (public, noovgrnmental organizations (NGOs), local communiéied

relevant regulatory authorities) to participatelefining the key Environment issues.

* Assessment Evaluation of selected key issues as per spdcifissessment methods such as mathematical
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modeling, metrics, and professional judgment. Robthese issues are evaluated & judged properly.

« Mitigation measures Mitigation measures for all environmental issuesulting from the above stage to prevent

or minimize their impacts on the environment.
» Monitoring : Regular Monitoring to get the baseline datadig.water, soil, noise & socio-economic aspects.

» Reporting: The entire pre-study (Rapid EIA) & post-study (Goehensive EIA) detail is prepared in a report

submitted to the regulatory authority for revievdapproval.
EIA is a regulatory procedure for grant of Envira@mhClearance as per EIA Notification, 2006

Table: 1: Comparison of Various Tools

Sr. Application . Time Mitigation . L q
No Tool Type Phase Cost Saving Consumi Measures Sustainability Constraint
Aspects like
Decision Huge, Provides YVes. More concentration of
1 Life Cycle s ot Running Optimizatio Very Much the cause S t inabl pollutants &
) Assessment T‘;I;?O Operation nof g of P:lsd?ig; € duration of
products pollution exposure are not
accounted
Pollution ?;ﬁ{zutg;?g
5 Ecological load reserves Long Determination of
Footprint :;slountmg present on Process Bio-capacity only
earth.
Provides Yes, Make o
Prior aspect mitigative | Entire project | SULal monitoring
Environment | . Done in 8 Te proj after EIA should
impacts . Long Term . measures Environment
3. Impact o planning . Fixed } . be done to compare
prediction Cost saving rightatthe | Friendly & .
Assessment phase . 7 the scenario from
tool planning more -
. base line data
phase only | sustainable

Cement Manufacturing Process

The cement manufacturing process is diagramederfltiwchart in Figure 2. Processes requiring enéngyts
are outlined in yellow and processes requiring laeatoutlined in red. The pollutants emitted dunmgnufacturing are
particulates and gases such as,C&D, and NQ.. Coal fly ash slag or pozzolans may be blendetl thie raw material.

The addition of these optional materials will résallower emissions.

LEGEND

Requires Energy Input Particulate Emissions [~ | optional Input
[ Requires Hest input Gaseous Emissions

i

Quarrying Raw _ Crushing Raw Grinding Raw Dry Mixing & le
Materials Materials Materials Blending

Coal Fly A‘sh
S s
PP @
2;2?:: ‘—| Rotary Kiln |<—{ Preheater
i

Finish —_— Product Packami
Grinding Storage ACKaging

> Shipping

Figure 2: Process Flow Diagram for the Manufactureof Cement
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Cement production requires large quantities of maaterials and energy. The main component of cemaralled
clinker. Clinker consists of cinder lumps formedhsating limestone, bauxite, and iron ore sand @@ Fahrenheit. The
production of clinker is very resource intensiveodicing one ton of clinker requires an energy ingfubetween 3000-

6000MJ and approximately 1.5tons of raw material.

The amount of clinker needed to produce a givenuamnof cement can be reduced by the use of suppleame
cementitious materials such as coal fly ash, slag, natural pozzolans (e.qg., rice husk ash ancam@cashesf5]. The
addition of these materials into concrete not ordguces the amount of material landfilled (in cadeindustrials
byproducts), but also reduces the amount of clinkguired per ton of cement produced. Thereforeecgsubstitutes may
offer reduction in environmental impacts and maleciosts of construction. The use of natural paalcould Save
oragnization up to 30-35% per bag of cement (ifdement is blended and concrete mixed onsite), wtén provide an
economic benefit to the building of new infrastret [6]. Therefore cement substitutes may offer reduciion
environmental impacts and material costs of constrn. In developing countries research has mapyaral pozzolans
with socioeconomic and industrial indicatd@; pozzolanic (blended) cement could be an importanhnology for

sustainable development.

The goal of the study is to determine the enviromi@eimpacts, specifically global warming potentimbm the

production of approximately 1 t of cement by exaingrfollowing products processes:
e Traditional Ordinary Portland cement;
« Blended cement (natural pozzolans /fly ash);

e Use of AFR.

METHODS

The LCA methodology used in this study follows #iages outlined by International Organization fan8ards
(ISO) 14040][8], as well as those described by Aled Shonnard [9], Owens [10], Curran [11], and tHatral. [12]. The
four major stages of the LCA applied in this stiniyiude:

» Determination of the assessment scope and bousgdarie
» Selection of inventory of outputs and inputs;
« Assessment of environmental impact data compilgétierinventory; and
» Interpretation of results and suggestions for inaproent.
Area of Study for Cement Plant

The scope of the project focuses on the raw maétacgquisition & Quarrying, Processing, and product

manufacturing stagdgigure 3)

Each of the products examined has a life cyclejnmégg with raw material extraction to the packagiof the
finished product. Complete life-cycle assessmeigs @nclude the use and disposal stages of prodoate been

examined.
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AREA OF STUDY FOR CEMENT LCA
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Figure 3: Area of Study for Cement LCA at Jaypee Sihi Cement Plant

Determinations of the assessment scope and boesdaaive been done from Mines section to dispatctiose
Both Ordinary Portland Cement (OPC) & Pozzalandl®uwt Cement (PPC) manufacturing steps were ingbiné. CA.

Ordinary Portland Cement

Raw Material Finish Grinding Packaging &
Extraction > | Kiln > Bending Transportation
v

Kiln Dust

Figure 4: Materials Involved in OPC

Pozzalana Portland Cement

Pozzalana

Packaging &

Finish Grinding

Raw Material - 7 3a Transportation
Extraction Kiln Bending
Cement G
sum
Kiln Dust vp

Figure 5: Materials Involved in PPC Manufacturing

INVENTORY ANALYSIS THROUGH MATERIAL BALANCE, ENERGY & HEAT BALANCE OF
PLANT

Inventory analysis involves data collection andcakdtion procedures to quantify relevant inputs aatputs of a

product system.

Index Copernicus Value: 3.0 - Articles can be senb editor@impactjournals.us




Figure 6

Material Balance

On average 1.66 t of raw materials are requiregréaluce 0.95 t of clinker or 1.0 t of finished ceméefer to
Figure. 6 for a material flow diagram of the mamtifming process). Non-fuel raw material consumptian be broken

down into five major components that provide: (dlctum oxides, (2) aluminum oxides, (3) silica, {djrous oxides, and

(5) calcium sulfat¢l13, 14].

In this assessment the raw materials and corregmpadantities outlined in Figure. 2 are assumeprtwide the

necessary chemical balance for the kiln feed. Eigdr & 5 and Table 2 show the material acquisitpmogcessing, and

manufacturing.

Table 2: Material Balance of Product of JSCP

1 Clinker C hkkk 1

2 Coal Ash A 0.0647 ko
3 Raw Mix to Clinker B 1.4668 il
4 Co2 from Raw Mix D il 0.5316
5 Free H20 (i.e .M from Raw Mix) 0.0029 0.0029
6 Return dust @8.00% of kiln feed 0.1276 0.1276
7 Free H20 (i.e. I.M from Kiln feed) 0.0003 0.003
8 Difference 0

9 Sum 1.6623 1.6623

Materials & Products Flow Diagram
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Process — Finish Grinding & Mixing Gypsum 0.05
L Tons
Calcinations Clinker
] 0.95 Tons
Crushing, Grinding & Blending T
Blended Mix
Raw Material Ay 1.598 Tons
Limestone Clay Sand Iron Ore
1.41 Tons 0.139 Tons 0.034 Tons 0.015 Tons

Figure 7: Material Balance of Product of JSCP
Energy Consuming Process in the life Cycle Stages ©@ement Manufacturing

Cement Plants are energy intensive, in terms di Bbermal as well as Electrical. Thermal energytibutes
around 90% of total energy consumption where astrédal energy contributes to around 10% of totagrgy. The total
energy costs (Thermal & Electrical) make up ab@48% of total production cost of cement. This teyvefficient energy
utilization has always been a matter of prioritcgment industry. Following point has been takeh westudy of LCA of

product of industry.

Daily basis measurements of electrical & thermargnp were made in plant and analysis were made thih
help of conditional monitoring of equipments. Eneocgnsuming process in the life cycle stage of agraenong different

section is well shown in table 3.

Table 3: Energy Consuming Process in the Life Cycl8tages of Cement Manufacturing for F.Y 14-15

Energy Consuming Process in the life Cycle Stagef@ement Manufacturing.
For F.Y 14-15
2EEmE Thermal Energy
S. No. Areas c Energy Consumption
onsumption (Kwh/TCIK)
(Kwh/TCIk)
1 Limestone Crushing 1.03 Fkx
2 Raw Mill drying & Grinding 30.85 il
3 Coal grinding & Drying 4.08 Fhxk
4 Clinkerisation & Clinker Cooling 25.37 el
5 Clinker Grinding- Cement Productior] 34.36 691.09
6 Conveying, packing & Dispatch 2.4 il
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Figure 8: Energy Consuming Process in the Life Cyel Stages of Cement Manufacturing for F.Y 12-13 to145

JAYPEE SIDHI CEMENT PLANT
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Figure 9: Thermal Energy Consuming Process in CemémManufacturing for F.Y 12-13 to14-15
Particulate Emission

Table 4: Energy Consuming Process in the Life Cycl8tages of Cement Manufacturing for F.Y 14-15

PARAMETERS -> | Dust Concentration Mg/Nm3

AVERAGE -> 28.52 20.29 31.98 28.47 31.44 21.23
MPPCB LIMIT -> 50 50 50 50 50 50
Min. 16.94 18.09 23.95 21.99 22.06 18.91
Max. 35.93 22.1 39.87 33.96 42.11 23.86

JSCP Plant has installed highly efficient Air Pta Control Devices APCDs, across major pointaltesare

well within statuary norms of SPCB & CPCB. Aroun@8lnos. Bagfilters are installed in major trangfemnts to control

fugitive emissions.

4.5 Inventory Analysis of Water, Fuel Consumpti®ngcess Plant) & Explosive in Mines

Table 5: Water consumption in the life Cycle stagesf Cement Manufacturing for F.Y 14-15

1 Industrial Demand 2550 0.255
2 Domestic Demand 1073 0.107
3 Total 3629 0.362
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Table 6: Explosive & Diesel Consumption in the LifeCycle Stages of Cement Manufacturing for F.Y 14-15

Limestone Mines
Sl. No. Inventory Name of The Product| Consumption
1 Explosives (Gm/t) Limestone 260
2 Diesel (Lit/t) Limestone 0.2
3 Total 3629 0.362

RESULTS

Life Cycle Impact Assessment

The environmental impacts of cement manufacturiag be local, regional, or global in scale. Locdeets
include noise, air quality, and natural disturbateg., change in landscape, impacts to local etesy) of mining raw
materials such as limestone, iron ore, and clayis§ions such as sulfur dioxide (SO2) and nitrog&itas (NOXx)
contribute to acid rain on a regional scale. Carboissions originating from the calcining procesd @ombustion of
fossil fuels (e.g., coal, natural gas, fuel oi)ntrdoute to global climate change. The focus o thhalysis is global
environmental impacts, particularly global warmirmgnd how alternative cement mixes and or processiognologies

impact the overall global warming potential of cerneroduction.

Table 7: Environmental Impact Score for Cement Prodicts at JSCP

Environmental Impact Score for Cement Products
S no Pollutants Emitted from 'Cradle to Clinker Traditional Blended
) Gate for 1 ton of Clinker Cement (OPC) | Cement(PPC)
1 CO, (Kg/ton -Cement) 812 789.264 547.288
2 SO 0.093 0.090 0.063
3 NOXx 0.850 0.800 0.611
4 Total Greenhouse Effect (Kg Co2 Eg/ton) 812 768.2 547.288"
5 Total Acidification (Kg So2 Eg/ton) 0.7279 0.708 0.491
6 Total Eutrophication (Kg Po 4 Eg/ton) 0.11791 16.1 0.079
7 Total Photo —Oxidant formation (Kg C2H4 eqg/tor)) .045080.04 0.044 0.030

CONCLUSIONS

As per the review, EIA is the cumulative & bestritifed tool to cover all environmental impacts gy the
planning & designing phase of upcoming activityisithe key to find out the mitigation measureseiduce the impact on
Environment as it facilitates the design of monitgr programme by providing suitable opportunity people for
identifying problems. With other available toolsete are few constraints making them specific t® figld only like with
LCA the main constraint is, it cannot quantify adtenvironment effects for the upcoming project. rtiver the
Ecological Footprint does not cover the entire stdal future impacts on the Environment, while EkAbest recognized
tool as both of these constraints are undoubtealixed by EIA. Mitigating sources of anthropogenarifzon emission will
help to lower greenhouse gas levels globally. Bhigly has addressed the environmental impacts iasstavith the
alternative technologies for the cement manufaatuprocess. Environmental life-cycle assessmen®AJLi€ a valuable
tool for understanding the environmental hazardprofucts and for optimizing the manufacturing s to reduce
adverse environmental impacts. However, thereiarigations to the study and it should be noted ttetl aggregation
problems associated with secondary information cgsimay cause variation in impact values for rafibo studies.

Much of the absolute environmental impact will degh@n energy and heat input amounts that vary lEtvpeocesses.
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Although the results of this LCA show that blendexinents provide the greatest environmental savthgsreduction in

GHG potential in blended over traditional cements.
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