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indirectly, from your use of the EIP or the Content. ENDM assumes no legal liability or responsibility for the EIP 
or the Content whatsoever. 

Links to Other Web Sites: This EIP or the Content may contain links, to Web sites that are not operated by 
ENDM. Linked Web sites may not be available in French. ENDM neither endorses nor assumes any 
responsibility for the safety, accuracy or availability of linked Web sites or the information contained on them. 
The linked Web sites, their operation and content are the responsibility of the person or entity for which they 
were created or maintained (the “Owner”). Both your use of a linked Web site, and your right to use or 
reproduce information or materials from a linked Web site, are subject to the terms of use governing that 
particular Web site. Any comments or inquiries regarding a linked Web site must be directed to its Owner. 

Copyright:  Canadian and international intellectual property laws protect the Content. Unless otherwise 
indicated, copyright is held by the Queen’s Printer for Ontario. 

It is recommended that reference to the Content be made in the following form:  

Colgrove, L.M. and Hamilton, S.M. 2018. Geospatial distribution of selected chemical, bacteriological  
and gas parameters related to groundwater in southern Ontario; Ontario Geological Survey,  
Groundwater Resources Study 17. 

Use and Reproduction of Content: The EIP and the Content may be used and reproduced only in accordance 
with applicable intellectual property laws. Non-commercial use of unsubstantial excerpts of the Content is 
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial 
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the prior 
written permission of ENDM. Substantial reproduction includes the reproduction of any illustration or figure, such 
as, but not limited to graphs, charts and maps. Commercial use includes commercial distribution of the Content, 
the reproduction of multiple copies of the Content for any purpose whether or not commercial, use of the 
Content in commercial publications, and the creation of value-added products using the Content. 

Contact: 

FOR FURTHER 
INFORMATION ON PLEASE CONTACT: BY TELEPHONE: BY E-MAIL: 

The Reproduction of 
the EIP or Content 

ENDM Publication 
Services 

Local: (705) 670-5691 
Toll-Free: 1-888-415-9845, ext. 5691  

(inside Canada, United States) 
Pubsales.ndm@ontario.ca 

The Purchase of 
ENDM Publications 

ENDM Publication 
Sales 

Local: (705) 670-5691 
Toll-Free: 1-888-415-9845, ext. 5691  

(inside Canada, United States) 
Pubsales.ndm@ontario.ca 

Crown Copyright Queen’s Printer Local: (416) 326-2678 
Toll-Free: 1-800-668-9938  

(inside Canada, United States) 
Copyright@ontario.ca 

mailto:Pubsales.ndm@ontario.ca
mailto:Pubsales.ndm@ontario.ca
mailto:Copyright@ontario.ca


For information on purchasing all publications, including digital data, contact: 

Publication Sales 
Ministry of Energy, Northern Development and Mines 
933 Ramsey Lake Rd., Level A3 
Sudbury, Ontario  P3E 6B5 
Tel:  1-888-415-9845, ext. 5691 (toll-free inside Canada and the United States) 
Tel:  (705) 670-5691 (local calls) 
Fax: (705) 670-5770 

Users of OGS products are encouraged to contact those Aboriginal communities whose traditional 
territories may be located in the mineral exploration area to discuss their project. 

Groundwater Resources Studies 

The Groundwater Resources Study (GRS) series seeks to better the understanding of Ontario’s groundwater 
resources through the collection, evaluation and distribution of geoscience data. The main objective of the series 
is to provide accurate information on a range of groundwater-related themes, including local- to watershed-scale 
aquifer characterization and delineation; geologic controls and influences on groundwater quantity and quality; 
and methods development. Products of the groundwater program include geoscience reports, data sets and 
protocols for information collection and handling. Geoscience information generated through the series will find 
application in the protection and sustainable management of the province’s groundwater resources. 

Groundwater Resources Study 17 
Geospatial Distribution of Selected Chemical, Bacteriological and Gas Parameters Related to 
Groundwater in Southern Ontario 
by L.M. Colgrove and S.M. Hamilton 

This publication can be downloaded from 
http://www.geologyontario.mndm.gov.on.ca/mndmaccess/mndm_dir.asp?type=pub&id=GRS017 

This digital data release comprises a report describing a study that uses select chemical, bacteriological and gas 
parameters from the Ontario Geological Survey Ambient Groundwater Geochemistry database to spatially map 
discrete areas of southern Ontario where groundwater has a natural tendency toward elevated concentrations of 
specific geochemical and bacteriological constituents. The chemical parameters included are arsenic, barium, 
boron, fluoride, nuisance gases (methane, hydrogen sulphide, hypoxic gas), iodide, nitrate, chloride, selenium 
and uranium. The report also includes a set of bacteriological maps. For each parameter, individual maps convey 
(1) geological associations, (2) chemical concentration distribution and (3) a simplified version of the map 
showing discrete regions with elevated concentrations. Geological features and geochemical mechanisms 
controlling regional hydrochemical trends are briefly discussed. The report is provided as 1 portable document 
format (.pdf) file.

Recent regional mapping of the chemical composition of ambient groundwater in Ontario has led to the 
characterization of large-scale geological influences on groundwater quality and dissolved constituents. This 
Groundwater Resources Study uses data from the Ontario Geological Survey’s Ambient Groundwater 
Geochemistry (AGG) database (Hamilton 2015) to spatially map discrete areas of southern Ontario where 
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groundwater has a natural tendency toward elevated concentrations of specific geochemical and bacteriological 
constituents. This report examines the geological relationships and spatial extent of 13 chemical, bacteriological 
and gas constituents related to southern Ontario groundwater. The data are derived from chemical analyses of 
groundwater from more than 1700 drilled wells sampled at a regional uniform density across southern Ontario 
(Hamilton 2015) as part of the AGG Project. Nine sets of maps for groundwater chemical constituents have been 
created that outline patterns related to geology. The maps are for arsenic (As), barium (Ba), boron (B), fluoride 
(F-), iodide (I-), nitrate (NO3

-), chloride (Cl-), selenium (Se) and uranium (U). The report also provides a set of 
maps for some groundwater-related gases including methane (CH4), hydrogen sulphide (H2S) and hypoxic (i.e., 
oxygen deficient) gas. An additional map set shows areas of systemic bacteriological occurrence in aquifers as a 
result of geological factors. Any of these 13 constituents can affect the suitability of groundwater as a resource. 
Geological features and geochemical mechanisms controlling regional hydrochemical trends are briefly 
discussed. This report does not capture all aspects of groundwater composition and usability, but rather presents 
those of greater general interest and which have high potential to be characterized and mapped by the techniques 
described herein. This work was undertaken to put existing geological information with regard to groundwater 
into a more accessible format for technical and nontechnical users. The characterization of background 
concentrations of constituents that affect groundwater utility can aid in effective resource management in 
Ontario. 
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