
Accepted Manuscript

Comparative Assessment of the Environmental Impacts of Nuclear, Wind and 
Hydro-Electric Power Plants in Ontario: A Life Cycle Assessment

Osamah Siddiqui, Ibrahim Dincer

PII: S0959-6526(17)31406-3

DOI: 10.1016/j.jclepro.2017.06.237

Reference: JCLP 9987

To appear in: Journal of Cleaner Production

Received Date: 05 January 2017

Revised Date: 27 May 2017

Accepted Date: 29 June 2017

Please cite this article as: Osamah Siddiqui, Ibrahim Dincer, Comparative Assessment of the 
Environmental Impacts of Nuclear, Wind and Hydro-Electric Power Plants in Ontario: A Life Cycle 
Assessment,  (2017), doi: 10.1016/j.jclepro.2017.06.237Journal of Cleaner Production

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

Comparative Assessment of the Environmental Impacts of Nuclear, Wind and Hydro-
Electric Power Plants in Ontario: A Life Cycle Assessment

Osamah Siddiqui and Ibrahim Dincer
Faculty of Engineering and Applied Science, University of Ontario Institute of Technology

2000 Simcoe Street North, Oshawa, Ontario L1H 7K4, Canada
Emails: osamah.siddiqui@uoit.net, Ibrahim.dincer@uoit.ca

Abstract

In this study, we analyze, assess and compare the environmental impacts of nuclear, wind and 

hydro power generation in the province of Ontario, Canada through a comprehensive life cycle 

assessment approach. The upstream, downstream as well as operation phases during the life cycle 

of these power generation methods are included. The output emissions inventoried in the study are 

carbon di oxide, methane, sulphur oxides, nitrogen oxides and total particulate matter. CML 2001 

impact assessment methodology is utilized. Environmental impacts included are global warming 

potential, acidification potential, eutrophication potential, photochemical ozone creation potential 

and human toxicity potential. Hydro reservoir facilities with bio mass decay are found to have a 

life cycle GWP100 of 15.2 g CO2-eq/kWh, which is comparatively higher than wind (12.05 g CO2-

eq/kWh) and nuclear power life cycles (3.402 g CO2-eq/kWh). However, hydropower is found to 

have substantially low impacts when other environmental impact categories, such as acidification 

potential, eutrophication potential, photochemical ozone creation potential and human toxicity 

potential are considered. This indicates only greenhouse gas emissions are not sufficient to 

describe the environmental performance of any product system. Wind power life cycle contributed 

most significantly to acidification, eutrophication, photochemical ozone creation and human 

toxicity potentials. This was attributed mainly to the construction phase of the life cycle. Hence, 

development of more environmentally benign wind turbine construction methods is suggested. For 

the nuclear power scenario, upstream and decommissioning phases are identified as major 

contributors to environmental impacts.
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1. Introduction

In this modern era, energy production forms an integral part of any economy. Incessantly 

increasing energy demands have caused detrimental effects on the environment. Increased usage 
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