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KOKKUVOTE

Kéesolevas magistritods viidi labi olelusringi hindamise (LCA) uuring ROstla
dolomiidikarjadari kohta, mis kuulub Eesti Killustik OU-le, (hele Eesti suurimale
kaevandusettevottele. Ettevdte tegeleb dolomiidi, lubjakivi, kruusakivi ja liiva
kaevandamise ja tootlemisega ning tema tegevus mojutab oluliselt keskkonda. Vaga
oluline on hinnata nende tegevuse keskkonnamdjusid ja téotada valja strateegiad nende
leevendamiseks. Kéesoleva magistritdé esmane fookus on Réstla dolomiidikarjaar, mis
on Pdltsamaa linna ldhedal asuv kauaaegne objekt, kus on Ule kolme aastakiimne
kestnud lubjakivi kaevandamise ajalugu. Peamiseks véljakutseks oli Rdstla
dolomiidikarjaari kaevandamistegevusest tulenevate heitkoguste tervikliku anallsi
puudumine. Eesti Killustik OU ndustus selle probleemi lahendamiseks tegema autoriga
koostddd. Loputdd eesmark oli kvantifitseerida Rostla dolomiidikarjdéri kaevandamise
ja toofaasi kdigus tekkivaid heitkoguseid (he aasta jooksul. Autor uuris ja tdlgendas
heitkoguseid kogu karjdaritegevuse ulatuses, hdlmates nii kaevandamise eel- kui ka
tooprotsessi. Kasutades keskkonnamdju hindamise andmeid, uuriti uuringus kolme
susinikdioksiidi heite kompenseerimise strateegiat, et vahendada CO:e heitkoguseid
vaartusahelas. Kaesolevas magistritdds kasutati keskkonnategevuse tulemuslikkuse
hindamise peamise meetodina OpenLCA tarkvara ning tdiendava meetodina Eesti
Keskkonnaministeeriumi poolt tellitud kasvuhoonegaaside jalajalje arvutusmudelit.
OpenLCA tarkvara tulemused néitasid, et karjdar tekitas 2021. aastal kaevandamise
kaigus ligikaudu 484.58 tonni COze heitkoguseid, kusjuures heitkoguste intensiivsus oli
0.845 kg CO:ze ihe tonni kaevandatud dolomiidi kohta. See heitekoefitsient oli sarnane
teiste kaevandamise ja karjdarisektori LCA-uuringutega. Uuringust selgus, et
kaevandamistegevus voib pOhjustada tkotoksilist moju vee- ja
maismaadkoslisteemidele, ‘mﬁju atmosfaarile ja mdju inimeste tervisele. Uuringus
réhutati ka vajadust vastutustundlike kaevandamistavade jarele, et minimeerida maju
keskkonnale ja inimeste tervisele ning votta kasutusele puhtamad ‘tehnoloogiad,
tdohusamad tavad ja asjakohased kaitsemeetmed inimeste tervise ja keskkonna
kaitsmiseks. Selles uuringus rakendatud slsinikdioksiidi heite kompenseerimise
stsenaariumid hdlmasid erinevaid ldhenemisviise, sealhulgas sisinikdioksiidi kogumise
ja sadilitamise tehnoloogia kasutuselevéttu, metsade taastamise ja metsastamise
algatuste rakendamist ning péikesepaneelide kasutamist slsinikdioksiidi heitkoguste
viahendamise vahendina. K&esolevas magistritdds esitati Eesti Killustik OU-le soovitused
meetmete kohta, mis vahendavad sUsinikdioksiidi heitkoguseid kogu Rdstla
dolomiidikarjééari todperioodi jooksul. Tuleb réhutada, et uuring hdlmab 1. mdjuala
kasvuhoonegaaside heitkoguseid ja 2. mfjjuala kasvuhoonegaaside heitkoguseid, mis
naitavad Eesti Killustik OU omandis olevaid ja kasutatavaid protsesse ja seadmeid ning

organisatsiooni poolt Rostla dolomiidikarjdéris véliselt toodetud energia tarbimist.
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Jdrgnevates hindamistes vd&ib kaasata ka teisi mdojualasid, et hinnata R&stla
dolomiidikarjaariga seotud COq2e heitkoguseid terviklikult. Need valdkonnad vdivad
holmata dolomiidi vélist transporti klientideni, dolomiidi kasutusfaasi ehitustdstuses,
karjdéris tekkivaid jadtmeid ja karjdari kasutusaja I18ppfaasi. Kokkuvdttes annab uuring
vadrtuslikku teavet karjddritegevusega seotud keskkonnamdjude kohta ning rdhutab
vajadust, et poliitikakujundajad, toostusharu téotajad ja muud sidusriihmad tdotaksid
vélja tohusad strateegiad, et edendada sddstvaid kaevandamistavasid, mis véhendavad
keskkonnamoju, aidates samal ajal kaasa majanduskasvule ja arengule. Kéesoleva
uuringu  tulemused vdivad anda teavet Eesti Killustik OU-le ja teistele
kaevandusettevotetele, kes soovivad vdhendada oma keskkonnamdju, sdilitades samal

ajal oma majandustegevuse.
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SUMMARY

This master's thesis conducted a Life Cycle Assessment (LCA) study on the Rdstla
dolomite quarry, owned by Eesti Killustik OU, one of Estonia's largest mining companies.
Engaged in the extraction and processing of dolomite, limestone, gravel stone, and
sand, the company's activities significantly impact the environment. It is crucial to
evaluate the environmental consequences of their operations and devise strategies to
mitigate them. The primary focus of this master's thesis is the Rostla dolomite quarry,
a long-established site near Pdltsamaa city, with over three decades of limestone mining
history. A key challenge was the lack of a comprehensive analysis of emissions arising
from the quarrying activities of the Rdstla dolomite quarry. Eesti Killustik OU agreed to
collaborate with the author to address this issue. The goal of the thesis was to quantify
the emissions associated with the Rdstla dolomite quarry's mining and operational phase
over a one-year period. The author examined and interpreted the emissions across the
quarrying activities, encompassing upstream and operational processes. Utilizing impact
assessment data, the study explored three carbon offsetting strategies to reduce COze
emissions within the value chain. In this master thesis, the OpenLCA software served
as the principal method for assessing environmental performance, while the GHG
Footprint calculation model, commissioned by the Estonian Ministry of Environment, was
employed as an additional method. The results of the OpenLCA software showed that
the quarry generated approximately 484.58 metric tons of COze emissions throughout
the course of mining activities in 2021, with an emissions intensity of 0.845 kg of CO:ze
per 1 metric ton of dolomite extracted. The emissions factor was similar to other LCA
studies in the mining and qdarrying sector. The study revealed that quarrying activities
can lead to ecotoxicity impacts on aquatic and terrestrial ecosystems, atmospheric
impacts, and human health impacts. The study also highlighted the need for responsible
quarrying practices to minimize the impact on the environment and human health, and
to adopt cleaner technologies, more efficient practices, and appropriate safeguards to
protect human health and the environment. The carbon offsetting scenarios
implemented in this study encompassed a range of approaches, including the adoption
of carbon capture and storage technology, the implementation of reforestation and
afforestation initiatives, and the utilization of solar panels as a means of reducing carbon
emissions. Recommendations were put forward in this dissertation to Eesti Killustik OU
on measures to diminish carbon emissions throughout the operational phase of the
Rostla dolomite quarry. It should be empha'sized that the study encompasses Scope 1
GHG emissions and Scope 2 GHG emissions, indicating the processes and equipment

owned and operated by Eesti Killustik OU, and of the organization's consumption of
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externally produced energy in the Rostla dolomite quarry. In subseqguent assessments,
other scopes can be incorporated to estimate the CO2e emissions associated with the
Réostla dolomite quarry comprehensively. These scopes could comprise the external
transportation of dolomite to customers, the dolomite's usage phase in the construction
industry, the waste generated in the quarry, and the quarry's end-of-life phase. Overall,
the research provides valuable insights into the environmental impacts associated with
quarrying operations and underscores the need for policymakers, industry practitioners,
and other stakeholders to develop effective strategies to promote sustainable mining
practices that minimize environmental impact while contributing to economic growth
and development. The results of this study can inform the decision-making process for
Eesti Killustik OU and other mining companies seeking to reduce their environmental

impact while maintaining their economic activities.
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