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Preface

This thematic bibliography lists the academic research and the provincial policy and
guidance that should be accounted for in municipal development, operational plans and
decisions, when located on or near Highly Vulnerable Aquifers in the Mississippi Rideau
Source Protection Region and beyond.

This bibliography builds upon the original 2011 rationale and reference list presented in
both the Rideau Valley Assessment Report and the Mississippi Valley Assessment
Report. See Appendix 5-4, Rationale for Defining Shallow Bedrock Aquifers as
Inherently Highly Vulnerable: Source Protection Areas in Eastern Ontario.

Professional Geoscientists, Engineers, and Planners within local municipalities and the
same professional consultants and conservation authority staff who advise
municipalities about development plans should make themselves versed in aspects of
the content that they should incorporate into their professional advice.

This bibliography is a component of the 2022 Highly Vulnerable Aquifer Education
Collection, A Guide to the Protection of Vulnerable Groundwater in the Mississippi
Rideau Source Protection Region.
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Public Health

Latchmore, T., Lavallee, S., Boudou, M., McDermott, K., Brown, R. S., Hynds, P., and
Majury, A. Impacts of COVID-19 lockdown on private domestic groundwater
sample numbers, E. coli presence and E. coli concentration across Ontario, January
2020—March 2021: An interrupted time-series analysis. Science of The Total
Environment, Vol 814, 152634. https://doi.org/10.1016/j.scitotenv.2021.152634

Lavallee, S., Latchmore, T., Hynds, P.D., Brown, R.S., Schuster-Wallace, C., Dickson-
Anderson, S., and Majury A. . Drinking Water Consumption Patterns among
Private Well Users in Ontario: Implications for Exposure Assessment of Waterborne
Infection. Society for Risk Analysis, Risk Analysis, 41 (10), 1890-1910.
https://doi.org/10.1111/risa.13676

Lavallee S., Hynds, P.D., Brown, R.S., Schuster-Wallace, C., Dickson-Anderson, S., Di
Pelino, S., Egan, R., and Majury, A. . Examining influential drivers of private well
users' perceptions in Ontario: A cross-sectional population study. Science of the Total
Environment, Vol 763, 142952. https://doi.org/10.1016/j.scitotenv.2020.142952

White, K., Dickson-Anderson, S., Majury, A., McDermott, K., Hynds, P., Brown, R. S.,
and Schuster-Wallace, C. . Exploration of E. coli contamination drivers in
private drinking water wells: An application of machine learning to a large,
multivariable, geo-spatio-temporal dataset. Water Research, Vol 197, 117089.
https://doi.org/10.1016/j.watres.2021.117089

Latchmore, T., Hynds, P., Brown, R. S., Schuster-Wallace, C., Dickson-Anderson, S.,
McDermott, K., and Majury, A. Analysis of a large spatiotemporal groundwater
guality dataset, Ontario 2010-2017: Informing human health risk assessment and
testing guidance for private drinking water wells. Science of the Total Environment, Vol
738, 140382. https://doi.org/10.1016/j.scitotenv.2020.140382

Andrade, L., Kelly, M., Hynds, P., Weatherill, J., Majury, A., and O’Dwyer, J.,
Groundwater resources as a global reservoir for antimicrobial resistant bacteria.
Water Research, Vol 170, 115360. https://doi.org/10.1016/j.watres.2019.115360
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Lavallee, S., Hynds, P. D., Brown, R. S., Schuster-Wallace, C., Dickson-Anderson, S.,
Di Pelino, S., Egan, R., and Majury, A. Examining influential drivers of private
well users' perceptions in Ontario: A cross-sectional population study. Science of The
Total Environment, Vol 763, 142952. https://doi.org/10.1016/j.scitotenv.2020.142952

Felleiter, S., McDermott, K., Hall, G., Sheth, P., and Majury, A. . Exploring private
water wells for fecal sources and evidence of pathogen presence in the context of
current testing practices for potability in Ontario. Water Quality Research Journal, 55
(1), 93-105. https://doi.org/10.2166/wqrj.2019.035

Qayyum, S., Hynds, P., Richardson, H., McDermott, K., and Majury, A. . A
geostatistical study of socioeconomic status (SES), rurality, seasonality and index test
results as drivers of free private groundwater testing in southern Ontario, 2012—
2016. Science of the Total Environment, Vol 717, 137188.
https://doi.org/10.1016/j.scitotenv.2020.137188

Di Pelino, S., Schuster-Wallace, C., Hynds, P. D., Dickson-Anderson, S. E., and Majury,
A. A coupled-systems framework for reducing health risks associated with
private drinking water wells. Canadian Water Resources Journal/Revue Canadienne
des Resources Hydriques, Vol 44 (3), 280-290.
https://doi.org/10.1080/07011784.2019.1581663

Ugas, M., Pearl, D. L., Zentner, S., Tschritter, D., Briggs, W., Manser, D., and Trotz-
Williams, L. A. Examining the factors related to bacteriological testing of
private wells in Southern Ontario. Journal of water and health, 17 (6), 944-956.
https://doi.org/10.2166/wh.2019.164

from the archives

Hexemer, A. M., Pintar, K., Bird, T. M., Zentner, S. E., Garcia, H. P., and Pollari, F.
2008. An investigation of bacteriological and chemical water quality and the barriers
to private well water sampling in a Southwestern Ontario Community. Journal of water
and health, 6 (4), 521-525. https://doi.org/10.2166/wh.2008.070

Jones, A. Q., Dewey, C. E., Doré, K., Majowicz, S. E., McEwen, S. A., David, W. T.,
Eric, M., Carr, D., and Henson, S. J. 2006. Public perceptions of drinking water: a
postal survey of residents with private water supplies. BMC Public Health, 6 (1), 94.
https://doi.org/10.1186/1471-2458-6-94
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Kreutzwiser, R., de Loe, R., Imgrund, K., Conboy, M. J., Simpson, H., and Plummer, R.
2011. Understanding stewardship behaviour: factors facilitating and constraining
private water well stewardship. Journal of environmental management, 92 (4), 1104-
1114. https://doi.org/10.1016/j.jenvman.2010.11.017

Maier, A., Krolik, J., Randhawa, K., and Majury, A. 2014. Bacteriological testing of
private well water: a trends and guidelines assessment using five years of
submissions data from southeastern Ontario. Canadian Journal of Public Health, 105
(3), 203-208. https://doi.org/10.17269/cjph.105.4282

Morris, L., Wilson, S., and Kelly, W. 2016. Methods of conducting effective outreach
to private well owners—a literature review and model approach. Journal of water and
health, 14 (2), 167-182. https://doi.org/10.2166/wh.2015.081

Straus, B., King, W., Ley, A., and Hoey, J.R. 2001. A prospective study of rural
drinking water quality and acute gastrointestinal illness. BMC Public Health, 1 (8), 1-
6. https://doi.org/10.1186/1471-2458-1-8

Goss, M. J.; Barry, D. A. J. and Rudolph, D. L. 1998. Contamination in Ontario
Farmstead Domestic Wells and Its Association with Agriculture; 1, Results from
Drinking Water Wells. Journal of contaminant hydrology, 32 (3-4), 267-293.
https://doi.org/10.1016/S0169-7722(98)00054-0.

Krolik, J., Evans, G., Belanger, P., Maier, A., Hall, G., Joyce, A., Guimont, S., Pelot, A.,
and Majury, A. 2014. Microbial source tracking and spatial analysis of E. coli
contaminated private well waters in southeastern Ontario. Journal of water and health,
12 (2), 348-357. https://doi.org/10.2166/wh.2013.192

Krolik, J., Maier, A., Evans, G., Belanger, P., Hall, G., and Joyce, A. 2013. A spatial
analysis of private well water Escherichia coli contamination in southern Ontario.
Geospatial Health, 8 (1), 65-75. https://doi.org/10.4081/gh.2013.55

Krolik, J., Maier, A., Thompson, S., and Majury, A. 2016. Microbial source tracking
of private well water samples across at-risk regions in southern Ontario and analysis
of traditional fecal indicator bacteria assays including culture and gPCR. Journal of
water and health, 14 (6), 1047-1058. _https://doi.org/10.2166/wh.2016.024
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Local Hydrogeology

Wright, S. Investigation of Winter Recharge in Vulnerable Bedrock Aquifers
Under Climate Change. Doctoral Thesis, Department of Civil Engineering, Queen’s
University, Kingston, ON. http://hdl.handle.net/1974/28889

Wright, S.N., and Novakowski, K.S. Impacts of warming winters on recharge
in a seasonally frozen bedrock aquifer. Journal of Hydrology. Vol 590, 125352.
https://doi.org/10.1016/j.jhydrol.2020.125352

Laroque, M., Levison, J., Martin, A., and Chaumont, D. A review of simulated
climate change impacts on groundwater resources in Eastern Canada. Canadian
Water Resources Journal, 44 (1), 22-41. https://doi.org/10.1080/07011784.2018.1503066

Wright, S.N., and Novakowski, K.S. Groundwater recharge, flow and stable
isotope attenuation in sedimentary and crystalline fractured rocks: Spatiotemporal
monitoring from multi-level wells. Journal of Hydrology, Vol 571, 178-192.
https://doi.org/10.1016/j.jhydrol.2019.01.028

from the archives
Bruton, F. 2013. Karst and hazards lands Mitigation: some guidelines for geological and
geotechnical investigations in Ontario karst terrains. In Summary of Field Work and

Other Activities 2013, Ontario Geological Survey, Open File Report 6290, 37-1 to 37-24.
karst hazard guidance

Bruton, F., Priebe, E., Hamilton, S. Ontario Geological Survey. Regional-scale mapping
of buried, surface-connected, karstic groundwater systems using dissolved CO2-02
in groundwater. Conference paper, GeoOttawa 2017. Regional-scale mapping ... karstic
groundwater systems

Colgrove, L. 2016. A Regional Chemical Characterization and Analysis of
Groundwater in Eastern Ontario. Master’s thesis, Geology, The University of Western
Ontario, London, ON. https://ir.lib.uwo.ca/etd/4203/

Crabbe, P., and Robin, M. 2006. Institutional Adaptation of Water Resource
Infrastructures to Climate Change in Eastern Ontario. Climate Change. 78, 103-133.
https://doi.org/10.1007/s10584-006-9087-5
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https://www.researchgate.net/publication/304540193_Karst_and_Hazards_Lands_Mitigation_Some_Guidelines_for_Geological_and_Geotechnical_Investigations_in_Ontario_Karst_Terrains
https://geoscan.nrcan.gc.ca/starweb/geoscan/servlet.starweb?path=geoscan/fulle.web&search1=R=299775
https://geoscan.nrcan.gc.ca/starweb/geoscan/servlet.starweb?path=geoscan/fulle.web&search1=R=299775
https://ir.lib.uwo.ca/etd/4203/
https://doi.org/10.1007/s10584-006-9087-5
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Gleeson, T., Novakowski, K., and Kurt Kyser, T. 2009. Extremely rapid and localized
recharge to a fractured rock aquifer. Journal of Hydrology, Vol 376, 496-509.
https://doi.org/10.1016/j.jhydrol.2009.07.056

Gleeson, T. 2009. Groundwater recharge, flow, and discharge in a large crystalline
watershed. Doctoral thesis, Civil Engineering, Queen’s University, Kingston, ON.
https://qspace.library.queensu.ca/handle/1974/1986

Kozuskanich, J. 2011. Advances in Modelling, Sampling, and Assessing the
Anthropogenic Contamination Potential of Fractured Bedrock Aquifers. Doctoral
thesis, Civil Engineering, Queen’s University, Kingston, ON.
https://qspace.library.queensu.ca/handle/1974/6329

*Chapter 5: The Potential for Anthropogenic Contamination of Groundwater in a

Bedrock Aquifer having Variable Overburden Cover in a Semi-urban
Setting)

Levison, J.K. and Novakowski, K.S. 2012. Rapid transport from the surface to wells in
fractured rock: A unique infiltration tracer experiment. Journal of Contaminant
Hydrology. 131 (1-4), 29-38. https://doi.org/10.1016/j.jconhyd.2012.01.001

Levison, J.K. and Novakowski, K.S. 2009. The impact of cattle pasturing on
groundwater quality in bedrock aquifers having minimal overburden. Hydrogeology
Journal. 17, 559-569. https://doi.org/10.1007/s10040-008-0385-z

Levison, J.K. 2009. Anthropogenic Impacts on Sensitive Fractured Bedrock Aquifers.
Doctoral thesis, Civil Engineering, Queen’s University, Kingston, ON.
https://qspace.library.queensu.ca/handle/1974/5286

Milloy, C.A., 2007. Groundwater Recharge in a Gneissic Terrain Having Minimal Drift

Cover. Master’s thesis, Civil Engineering, Queen’s University, Kingston, ON.
digital copy upon request

Miles, O.W. 2013. Processes Governing Rapid Recharge Events in a Shallow
Fractured Rock Aquifer Having Minimal Overburden Cover. Master’s thesis, Civil
Engineering, Queen’s University, Kingston, ON.
https://gspace.library.queensu.ca/handle/1974/8421

Miles, O.W. and Novakowski, K. 2016. Large water-table response to rainfall in a
shallow bedrock aquifer having minimal overburden cover. Journal of Hydrology, Vol
541, Part B, 1316-1328. https://doi.org/10.1016/j.jhydrol.2016.08.034

DRINKING WATER w>Mississippi Valley ideau Valley
B > onservation Authority Authority
@

Our Actions Matter


https://doi.org/10.1016/j.jhydrol.2009.07.056
https://qspace.library.queensu.ca/handle/1974/1986
https://qspace.library.queensu.ca/handle/1974/6329
https://doi.org/10.1016/j.jconhyd.2012.01.001
https://doi.org/10.1007/s10040-008-0385-z
https://qspace.library.queensu.ca/handle/1974/5286
https://qspace.library.queensu.ca/handle/1974/8421
https://doi.org/10.1016/j.jhydrol.2016.08.034

THEMATIC BIBLIOGRAPHY OF AVAILABLE KNOWLEDGE

Highly Vulnerable Aquifers Education Collection
August 2022

Page 7 of 10

Novakowski, K., Milloy, C., Gleeson, T., Praamsma, T. Levison, J. Hall, K. (Civil
Engineering, Queen’s University, Kingston, ON). Groundwater Recharge in a

Gneissic Terrain Having Minimal Drift Cover. Conference paper at Ottawa 2007.
digital copy upon request

Praamsma, T. 2016. Rock Outcrops in the Canadian Shield: An Investigation of
Contaminant Transport From Surface Sources in Fractured Rock Aquifers. Doctoral
thesis, Civil Engineering, Queen’s University, Kingston, ON.
http://hdl.handle.net/1974/14654

Praamsma, T., Novakowski, K., Kyser, K., and Hall, K. 2009. Using stable isotopes
and hydraulic head data to investigate groundwater recharge and discharge in a
fractured rock aquifer. Journal of Hydrology, Vol 366, 35- 45.
https://doi.org/10.1016/j.jhydrol.2008.12.011

Trimper, S. 2010. The presence and transport of human enteric viruses in fractured
bedrock aquifers. Master’s thesis, Civil Engineering, Queen’s University, Kingston,
ON. http://hdl.handle.net/1974/6199

Velderman, B.J. 1994. Groundwater recharge and contamination: Sensitivity
analysis for carbonate aquifers in south-eastern Ontario. The Jock River Basin study.
Master’s thesis, Geology, University of Ottawa, Ottawa, ON.
http://dx.doi.org/10.20381/ruor-16489

Worley, J.M. 2012. The use of pumping tests to measure the vertical hydraulic
properties of sedimentary rock formations. Master’s thesis, Civil Engineering, Queen’s
University, Kingston, ON. https://gspace.library.queensu.ca/handle/1974/7470?show=full

DRINKING WATER w>Mississippi Valley ideau Valley
B > onservation Authority Authority
@

Our Actions Matter


http://hdl.handle.net/1974/14654
https://doi.org/10.1016/j.jhydrol.2008.12.011
http://hdl.handle.net/1974/6199
http://dx.doi.org/10.20381/ruor-16489
https://qspace.library.queensu.ca/handle/1974/7470?show=full

THEMATIC BIBLIOGRAPHY OF AVAILABLE KNOWLEDGE

Highly Vulnerable Aquifers Education Collection
August 2022

Page 8 of 10

Source Water Protection

recently available

Minnes, S., & Simpson, H. 2020. Capacity for source water protection in Ontario’s
privately serviced rural areas. Geoforum, Vol 116, 12-23.
https://doi.org/10.1016/j.geoforum.2020.07.008

from the archives
Appendix 5-4 Rationale for Defining Shallow Bedrock Aquifers as Inherently Highly

Vulnerable: Source Protection Areas in Eastern Ontario. In Assessment Report Rideau
Valley Source Protection Area. Original Rationale

Crane, N. 2009. Environmental justice and public participation: Implementing source
water protection in eastern Ontario. Master’s thesis, Geography, University of
Ottawa, Ottawa, ON. http://hdl.handle.net/10393/28073 / http://dx.doi.org/10.20381/ruor-
12374

Qua-Enoo, AM-A., 2008. An assessment of the influence of values for water on
source water protection governance in Eastern Ontario. Master’s thesis, Geography,
University of Guelph, Guelph, ON. https://hdl.handle.net/10214/23447

de Loe, R.C., Krewtzwiser, R.D., and Neufeld, D. 2013. Local Groundwater Source
Protection in Ontario and the Provincial Water Protection Fund. Canadian Water
Resources Journal. Vol 30 (2), 129-144, https://doi.org/10.4296/cwrj3002129

Provincial Policy

Provincial Policy Statement, 2020. Ministry of Municipal Affairs and Housing. Queen’s

Printer for Ontario. Provincial Policy Statement, 2020 | ontario.ca
See sections:
1.6.6.1 b) — planning for sewage and water services vis a vie the environment
1.6.6.4 — potential negative impacts from individual on-site sewage and water services
1.6.6.7 — planning for stormwater services vis a vie the environment
2.2 — protect, improve, or restore the quality and quantity of water, and related hydrologic functions
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https://www.mrsourcewater.ca/images/Documents/Assessment-Report/appendices/101110_Chp%205%20Appendices.pdf
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Provincial Guidance

Water Supply Wells: Requirements and Best Practices, Updated January 27,
Ontario’s Ministry of the Environment, Conservation, and Parks (MECP)
Publisher: Queen’s Printer for Ontario. Water Supply Wells: Requirements and Best
Practices / ontario.ca

See sections:

Selecting the site & Testing the water (additional parameters) & Samples for indicator

bacterial

Procedure D-5-4: Individual On-Site Sewage Systems: Water Quality Impact Risk
Assessment, Revised August 1996. Ontario’s Ministry of the Environment,
Conservation, and Parks. Queen’s Printer for Ontario. Procedure D-5-4

Procedure D-5-5: Private Wells: Water Supply Assessment. Revised August 1996
Ontario’s Ministry of the Environment, Conservation, and Parks. Queen’s Printer for
Ontario. Procedure D-5-5

Conservation Ontario. Good practices for winter maintenance in salt vulnerable areas

Best practices for source water protection. January 27, 2021. Ontario’s Ministry of
the Environment, Conservation, and Parks. Queen’s Printer for Ontario. Best practices for
source water protection

Water management: policies, guidelines, provincial water quality objectives. 1994.
Ontario’s Ministry of the Environment and Energy. Queen’s Printer for Ontario
Water management

B-6 Guidelines for Evaluating Construction Activities Impacting on Water. 1995.
Ontario’s Ministry of the Environment and Energy. Queen’s Printer for Ontario.
B-6 Guidelines for Evaluating Construction Activities Impacting on Water Resources
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https://www.ontario.ca/document/water-supply-wells-requirements-and-best-practices
https://www.ontario.ca/document/water-supply-wells-requirements-and-best-practices
https://www.ontario.ca/document/water-supply-wells-requirements-and-best-practices/siting-well#section-3
https://www.ontario.ca/document/water-supply-wells-requirements-and-best-practices/maintenance#section-4
https://www.ontario.ca/document/water-supply-wells-requirements-and-best-practices/well-disinfection#section-13
https://www.ontario.ca/document/water-supply-wells-requirements-and-best-practices/well-disinfection#section-13
https://www.ontario.ca/page/d-5-4-individual-site-sewage-systems-water-quality-impact-risk-assessment
https://www.ontario.ca/page/d-5-5-private-wells-water-supply-assessment
https://conservationontario.ca/fileadmin/pdf/conservation_authorities_section/SWP_Combined_SVA_Document.pdf
https://www.ontario.ca/document/best-practices-source-water-protection
https://www.ontario.ca/document/best-practices-source-water-protection
https://www.ontario.ca/page/water-management-policies-guidelines-provincial-water-quality-objectives
https://www.ontario.ca/page/b-6-guidelines-evaluating-construction-activities-impacting-water-resources

