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Highly Vulnerable Aquifers
The Technical Causes for Concern, Educational Materials for All, and

Policy Solutions for Development



Take a moment to 
consider the aquifer 
below your feet right 
now!  
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Contaminants are 
getting into YOUR 
drinking water!

“
”



• What are Highly Vulnerable Aquifers?

• Why are they important? What is the cause for concern?

• How should we better protect them? 
Educate
Monitor
Manage

HVA

Overview



The roof of the bedrock aquifer lies bare are the ground surface

What are HVA ?



protected by less than 1 ½ - 2 metres of sediment or 
only overlain by highly permeable sands and gravels



Photo 01, Lee, V.L. 2013. Aggregate 

resources inventory of the City of Ottawa, 

southern Ontario; Ontario Geological Survey, 

Aggregate Resources Inventory Paper 191

… or the sands and gravels 
form their own shallow 

aquifer

http://www.geologyontario.mndm.gov.on.ca/mndmaccess/mndm_dir.asp?type=pub&id=ARIP191


shallow water table



HVA are essential for the 
health, prosperity, and 
future of wide parts of 

Ontarian society. 

Why are HVA important ?



they are expansive

90% of Mississippi-Rideau 
Source Protection Region is 

HVA



• HVA are vulnerable to contamination (rapid 

recharge)

• There are numerous known and emerging threats

• The risks from threats is very poorly understood

What is the cause for concern?



• Aquifers are extremely difficult and often impossible 

to clean-up

• HVA are the primary source for 100, 000s 

(unregulated) private drinking water systems in 

Ontario

• Aquifers feed all of our permanent water bodies, 

including along surface water intake zones for 

municipal supplies



• Public Health
• Local Hydrogeology
• Source Water Protection
• Provincial Policy
• Provincial Guidance

What themes are included?



What can we do?

• Strong municipal desire to know and do more

• HVAs are listed as 1 of the 4 vulnerable areas protected under 
the Clean Water Act, 2006
• Non-legally binding policies only (not mandatory) 

• EDU-6-NLB



Highly Vulnerable Education Collection

Xxxxxxx

Link: M-R SWP Highly Vulnerable Aquifer Education Collection

https://www.mrsourcewater.ca/en/library/educational-resources/85-highly-vulnerable-aquifer-education-collection


StoryMap



Videos 

• 3 videos developed by Spring Ridge Training Institute:​
1. Introduction to HVAs​
2. A Summary of Current Research on Highly Vulnerable Aquifers​
3. Highly Vulnerable Aquifers: Geology, Policy and Protection​

Link: https://www.mrsourcewater.ca/en/hva-videos

https://www.mrsourcewater.ca/en/hva-videos


Action Sheets

• 5 different 
topics​

• Focuses on Best 
Management 
Practices 



Communication Plan and Rollout

• www.mrsourcewater.ca
• 10-week social media campaign 
• Press releases and newsletters
• Shared within municipal networks
• Presentations

• Municipal Working Groups
• Ontario Water Works Association
• Local septic contractors
• Planning staff 
• Conservation Ontario: Project Managers and Communication professionals

http://www.mrsourcewater.ca/


Other Tools to Manage Risk?

• Envision Durham, the Region of 
Durham’s Official Plan, includes 
policies and mapping for the 
protection of highly vulnerable 
aquifers.
• Policies 7.5.18 to 7.5.24
• Map 2g



Other Tools to Manage Risk?

• Examples of high risk land uses are included in a 
table within the Official Plan.

• Hydrogeological investigations may be required to 
ensure proposed uses that are not listed in this table 
are not high risk.

• Additionally, area municipalities are encouraged to 
require measures to reduce salt application within 
highly vulnerable aquifers.



Other Tools to Manage Risk?

• Add an HVA screening item to your application checklist and promote HVA

protection during pre-consultation or site plan development

• Add the HVA layer to your public mapping portals to spread awareness

• Share information and resources on your social media pages



Final Thoughts

• HVA are widespread across Ontario

• (Additional monitoring is needed)

• Additional threat and risk awareness is needed through

engaging educational materials

• Implementation of provincial policy is needed through

local decision-making tools.



Contact Information

Claire Milloy, M.Sc., P. Geo
Groundwater Scientist
Rideau Valley Conservation Authority 
Claire.milloy@rvca.ca
1-800-267-3504 ext. 1217

Marika Livingston
Drinking Water Source Protection Project Manager
Mississippi-Rideau Source Protection Region
Marika.livingston@mrsourcewater.ca
1-800-267-3504 ext. 1148

Questions related to the Official Plan Policies: 

Amanda Bathe,
Senior Planner
The Regional Municipality of Durham
Amanda.Bathe@durham.ca
905-668-4113 extension 2506 

mailto:Claire.milloy@rvca.ca
mailto:Marika.livingston@mrsourcewater.ca
mailto:Amanda.Bathe@durham.ca


Thank-you


