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Research interests 

I aspire to further understand trace contaminant mobility in dynamic environmental systems by drawing upon 

a range of complementary disciplines including, geochemistry, hydrology, microbiology, mineralogy, 

spectroscopy, thermodynamic modelling and statistics.  I believe that combining these inter-related disciplines 

over a range of scales, with novel field and laboratory studies, allows for a broad and practically applicable 

understanding of contaminant cycling in the environment.  I am particularly interested in the behaviour of 

inorganic contaminants in redox oscillating soil systems. 

Research areas: Biogeochemical cycling of trace elements, redox sensitive inorganic contaminants, low 

temperature geochemistry, anaerobic geomicrobiology, floodplain dynamics, spatial and geostatistical 

environmental analysis. 

Laboratory techniques: ICP-MS, HPLC-ICP-OES, IC, HPLC-HG-AFS, UV-Vis, FTIR, field portable and imaging ED-

XRF, XAS, XRD, TOC, laser diffraction, ESEM. 

Education 

September 2007 – October 2011: Ph.D. 

Université Joseph Fourier (Grenoble I), Institut des Sciences de la Terre, studying for a Ph.D. in environmental 

geochemistry under the direction of Professor Laurent Charlet and Dr. Gabriela Roman-Ross as part of the 

Marie Curie research training network AquaTRAIN. 

I successfully defended my doctoral thesis entitled The distribution and mobility of arsenic in soils: The effects 

of successive redox cycles in October 2011 graduating with magna cum laude (mention très honorable).  

AquaTRAIN was a Framework Program 6 Research Training Network established specifically to develop a better 

understanding of the behaviour and environmental impact, including human health, of geogenic elements, in 

groundwater and soils in the European Union. 

The research objectives to which I directly participated were, to determine and develop: 

1. Chemical speciation & inorganic controls on contaminant mobility in ground-waters and soils. 

2. Microbial controls on contaminant mobility in ground-waters and soils. 

3. Integrate the findings of chemical speciation, biochemical, biogeochemical and project-external studies 

leading to recommendations for environmental impact assessment and policy arising from these 

findings. 

September 2003 – July 2007: M.EarthSci. 

I completed my under-graduate education at the University of Manchester where I studied earth sciences.  

During the first 3 years I followed the B.Sc. geology program and in the 4th year I converted to the 

undergraduate research master’s program which consisted of a mix of advanced taught courses including geo-

microbiology and hydrology and practical research experience. 

I was awarded a first class master’s degree with honours and received a special merit award for my final year 

thesis and the best in school award for my 3rd year project. 

http://www.isterre.fr/
http://www.aquatrain.eu/
http://db.tt/GNj8b3du
http://db.tt/GNj8b3du


During my research project I worked as part of the Environmental Geochemistry and Geo-microbiology Group, 

under Professor J. Lloyd.  The title of my laboratory and field based project was Isolating and characterising 

iron and sulphate reducing anaerobes from a 3000 year old acid rock drainage site.  Acid mine drainage 

remediation potential of the community  This involved the use of a variety of techniques including sediment 

and water sampling, X-Ray Diffraction (XRD), X-Ray Photoelectron Spectroscopy (XPS), Ion Chromatography 

(IC), Environmental Scanning Electron Microscopy (ESEM), Polymerase Chain Reactions (PCR), 16S rRNA genetic 

sequencing, ferrozine assays, chemical synthesis of various iron minerals (Jarosite, Schwermannite, etc) and 

other standard geochemical/geo-microbiological laboratory procedures. 

Scientific Experience 

 

June 2012 – Present : Ecohydrology CERC, University of Waterloo 

I am currently working as a post-doctoral research fellow under Professor Philippe Van Cappellen in the 

Ecohydrology Canada Excellence Research Chair group. My work incorporates batch and flow through lab 

experiments, field work, spectroscopy, wet chemistry and thermodynamic and kinetic modelling. I work on 

several research projects including: 

 The impact of redox oscillating conditions in soils and clay rich barrier materials around near surface 

nuclear waste storage facilities. 

 The mobility and speciation of nutrients (including P, Nand Si) in hyporheic and riparian zones. 

 Changes to the lability of organic-phosphorus to enzymatic hydrolysis at the mineral/aqueous interface. 

 The potential for contaminate leaching (V, Ni, Na and Naphenic Acids) from materials used in the 

construction of an artificial wetland as part of the Alberta Oil Sands site remediation plan. 

 The impact of extreme storm and flood events on nutrient transport. 

As part of this position I am currently supervising three students at undergraduate and doctoral level and am 

actively involved in instrument purchasing. 

October 2010 – May 2012: Centre national de la recherche scientifique (CNRS)/Agence nationale pour la 

gestion des déchets radioactifs (ANDRA) 

I managed a laboratory based project investigating the influence of redox cycling due to groundwater rise and 

fall on the speciation and mobility of Cr, As, Se, Hg and U in clay rich soil/barrier materials used for the near 

surface containment of low level, long lived nuclear waste. 

I secured funding for this project following a speculative proposal highlighting the relevance of redox cycling 

around future near surface repositories and the experimental opportunities offered by a system of redox-stat 

bioreactors which I designed previously.   

My responsibilities included experimental design and execution, all solid, aqueous and gas phase analysis, 

analytical development (coupling HPLC to ICP-OES), budgeting and oral and written reporting. 

March 2010 – August 2010: Analytical and environmental chemistry department, University of Girona 

During my last 6 months with the AquaTRAIN network I developed a quantitative method for the analysis of 

arsenic in soils at trace concentrations using FP-ED-XRF spectrometry and compared the analytical capabilities 

of FP-XRF to laboratory based XRF and ICP-MS instruments.  I also improved my knowledge of agronomy and 

http://www.seaes.manchester.ac.uk/research/groups/environmental/
http://db.tt/ProjwtqA
http://db.tt/ProjwtqA
http://db.tt/ProjwtqA
https://www.facebook.com/pages/Agence-nationale-pour-la-gestion-des-d%C3%A9chets-radioactifs/111011022251661
https://www.facebook.com/pages/Agence-nationale-pour-la-gestion-des-d%C3%A9chets-radioactifs/111011022251661


soil characterisation.  I am in the final stages of preparing an article on the quantitative use of field portable 

XRF. 

September 2008 – February 2009: European Commission Joint Research Centre, Institute of Environment and 

Sustainability 

As part of the AquaTRAIN network I had the opportunity to work with Dr. Luca Montanarella in the soil action 

of the EU-JRC-IES for a period of 6 months.  Whilst there I focused primarily on developing a regression kriging 

geo-statistical model of arsenic in groundwater for the Terai region of Nepal for the Nepali government based 

upon satellite imagery.  This experience allowed me to improve my understanding of terrain analysis, remote 

sensing, spatial data manipulation and statistics.  I also developed my knowledge of GIS software such as 

ArcInfo, SAGA-GIS, GRASS, ILWIS and R. 

I additionally coordinated the completion of the first deliverable to the European Commission from the 

AquaTRAIN network reporting on the geology, soil chemistry, climate, hydrology, land use and logistic 

considerations of key field sites selected by researchers within the network and how investigation of these field 

sites would enable the AquaTRAIN network to achieve its stated objectives. 

Computer literacy 

I am very comfortable with computer hardware and a variety of different operating systems and software 

including:  

Operating systems: Windows 3.1 - 8, Various Linux distros (Ubuntu, Fedora, Open-Suse). 

Software: Microsoft Office, Macromedia Suite, Adobe creative suite, WinXAS, Sixpack, PHREEQC, PHREEPLOT, 

LabView, Open Office, R, Avagadro, PyMol and Chemtool. 

I am experienced in using HTML, CSS and JavaScript as well as network management.  I am also experienced in 

computer controlled laboratory automation. 

Publications 

The Impact of Redox Cycling: Arsenic Attenuation in Contaminated Floodplain Soils C. Parsons, R-M. 

Couture, E. Omoregie, F. Bardelli, J-M. Greneche, G. Roman-Ross and L. Charlet. In Press.  Environmental 

Pollution.  10.1016/j.envpol.2013.02.028 IF 3.99 

Quantification of trace arsenic in soils by field-portable X-ray fluorescence spectrometry: Considerations for 

sample preparation and measurement conditions C. Parsons, E. Margui, E. Pili, G. Floor, G. Roman-Ross 

and L. Charlet. In press.  Journal of Hazardous Materials. DOI: 10.1016/j.jhazmat.2012.07.001 IF 4.55 

Redox oscillation impact on natural and engineered biogeochemical systems: chemical resilience and 

implications for contaminant mobility L. Charlet, E. Markelova, C. Parsons, R-M Couture, B. Made. Accepted 

Water Rock Interactions (WRI 14). 

Arsenic binding onto phyllosilicates and gluthathione: Soil immobilisation and human excretion mechanisms

 L. Charlet, F. Bardelli, C. Parsons, J. He, S. Chakraborty, J. Gailer. Understanding the Geological and 

Medical Interface of Arsenic, As 2012 - 4th International Congress: Arsenic in the Environment , pp. 59-62L. 

Morphological constraints on the bioavailability of schwertmannite and its use in acidic enrichment cultures for 

Fe(III)- and sulphate-reducing bacteria.  R. Cutting, C. Parsons, V. Coker, J. Fellowes, J. Martlew, C. 

Boothman, D. Vaughan and J. Lloyd.  Submitted to Geomicrobiology 

http://eusoils.jrc.ec.europa.eu/
http://eusoils.jrc.ec.europa.eu/


Physicochemical Controls on Arsenic Distribution on the Saône Floodplain C. Parsons, E. Pili, G. Roman-

Ross and L. Charlet.  In preparation 

Redox cycling in clay rich barrier materials: Long term effects on contaminant mobility C. Parsons, B. Made and 

L. Charlet.  In preparation.  Target Journal: Chemosphere. 

Distribution and mobility of arsenic and other redox sensitive contaminants in soils and sediments: the effects of 

redox cycling (2011) C. Parsons.  Ph.D. Thesis. 

The geology, soil chemistry, climate, hydrology, land use and logistic considerations of key field sites within the 

AquaTRAIN network (2007) C. Parsons (coordinator). AquaTRAIN network deliverable for the European 

Commission. 

Oral Communications 

Chemical Resilience of clay rich barrier materials to redox-oscillating conditions and implications for 

contaminant mobility. C. Parsons, B. Made, L. Rossetto, L. Charlet. Clays in Natural and Engineered Barriers for 

Radioactive Waste Confinement: 5th International Meeting. Montpellier (France). October 22nd to 25th 2012. 

The Effects of Repetitive Flooding on the Mobility of Redox Sensitive Contaminants in Soil. C. Parsons. Soil 

workshop at L’observatoire des Sciences de L’Univers de Grenoble (France). March 30th 2012. 

Arsenic Mobility in Soils: The Cumulative Effects of Flood Induced Redox Cycling. C. Parsons. Invited Seminar at 

the University of Waterloo (Canada). February 2nd 2012. 

The distribution and Mobility of Arsenic in Soils: The Cumulative Effects of Flood Induced Redox Cycling. C. 

Parsons. Invited Seminar at the University of Lausanne (Switzerland). December 8th 2011. 

Near surface redox oscillation within a clay rich calcareous substrate: Cumulative controls on contaminant 

mobility (Kd). C. Parsons. Bioprota: International Workshop on the Functioning of the Geosphere, Biosphere 

Interface Zone. Louvain-la-Neuve (Belgium). September 6th to 8th 2011. 

The Effect of Flood-Induced Redox Oscillations on Arsenic Mobility in a Calcareous Fluvisol. C. Parsons, R-M. 

Couture, E. Omoregie, F. Bardelli, J-M. Greneche, G. Roman-Ross and L. Charlet. Goldschmidt 2011 Session 8c: 

Biogeochemical Processes within Floodplain and Deltaic Sediments, Prague (Czech Republic).  August 14th to 

19th 2011 

The Effect of Flood-Induced Redox Oscillations on Arsenic Mobility in a Calcareous Fluvisol.  C. Parsons, R-M. 

Couture, E. Omoregie, F. Bardelli, J-M. Greneche, G. Roman-Ross and L. Charlet. Symposium 6 of the 11th 

International Conference on the Biogeochemistry of Trace Elements (11th ICOBTE). Florence (Italy). July 3rd to 

7th 2011. 

Biogeochemical Controls on Arsenic Mobility in a Calcareous Fluvisol. C. Parsons.  Invited seminar at the 

European synchrotron radiation facility (ESRF). Grenoble (France).  October 11th 2010  

Redox Controls on Arsenic Mobility in a Calcareous Fluvisol C. Parsons, R-M. Couture, G. Roman-Ross, and 

L. Charlet. Geogenic Chemicals in Groundwaters and Soils, Orléans (France).  July 8th and 9th 2010. 

Poster Presentations 

Arsenic Mobility on Floodplains: The Effects of Oscillating Redox Conditions C. Parsons, R-M. Couture, E. 

Omoregie, F. Bardelli, J-M. Greneche, G. Roman-Ross and L. Charlet.  Ecohydrology Group Seminar Series: 

World Wetlands Day.  Waterloo, Canada February 1st 2013. 



Physical and Chemical Controls on Arsenic Distribution on the Saone Floodplain  C. Parsons and L. 

Charlet.  Geogenic Chemicals in Ground-waters and Soils, Orléans, France.  July 8th and 9th 2010. 

Modelling of Groundwater Arsenic Contamination in Nepal: Geostatistical Predictions of Risk Using Remote 

Sensing Images  C. Parsons, L. Rodriguez-Lado, H. Reuter, L Montanarella.  Goldschmidt 2009: Session 

15i Geogenic Chemicals. Davos, Switzerland.  June 21st – 26th, 2009. 

Other Skills/Responsibilities 

I have a passion for mechanical and electronic engineering and am keen to continue applying these skills in the 

laboratory.  Additionally I thoroughly enjoy field work and have successfully completed field sampling 

campaigns in a variety of challenging environments (e.g. high altitude, extreme temperatures etc). 

Foreign languages:  French (fluent), Spanish (conversational) 

Sports:   Swimming, running, cycling, scuba diving, sea kayaking and mountaineering.  

Other interests:  Travel, music, cooking and aquaria. 

I have held a full, clean, UK driving license since 2003. 
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