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Presentation Content 
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3. Review of PEI groundwater information. 

4. Some points from the Council of Canadian 
Academies 2009 report on The Sustainable 
Management of Groundwater in Canada. 



Introduction 

Groundwater is a resource that is: 
• An important component of the hydrologic 

cycle 
• Widely available 
• Generally of good quality 
• Relatively inexpensive 

 
In many parts of the world, there is often no 
alternative to groundwater for meeting freshwater 
requirements. 



• Aquifers are the 
geological “units” that 
transmit and store 
groundwater. 
 

• They can be small, 
large, shallow or 
deep. 
 

• Residence time of 
groundwater in 
aquifers can vary from 
days to millennia. 

 
Source: Council of Canadian Academies, 2009 



Groundwater extraction by 
pumping 
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• When aquifer storage is no longer a source of 
water to the well(s), then extracting ground water 
must result in some level of reduced discharge. 
 

• But, the effects may not be immediate (and the 
“recovery” after pumping stops may not be 
immediate). 
 

• Distance of well(s) from stream, depth of well(s), 
aquifer properties, pumping rate and pattern, all 
play a role. 
 
 

Groundwater Extraction 



Representation of an aquifer-stream system by a 
computer simulation model (Source: Barlow and Leake 2013) 

 

recharge rate 



Example of results/predictions from a computer 
simulation model showing the effects of well distance  
(Source: Barlow and Leake 2013) 



A variety of field tests and 
measurements can be used 
to gather data and 
investigate aquifer-stream 
connections. 



Review of groundwater 
information for PEI 



• Completed in December 2014; was an 
assessment of: 
 

1. The groundwater modelling methodology utilized by the 
DELJ, 
 

2. The protocol presented within the Water Extraction 
Permitting Policy (DELJ, 2013) that is used for initial 
screening of groundwater extraction requests, and 
 

3. The accuracy/reliability of the estimated amount of water 
within the groundwater flow system, including annual 
recharge, seasonal groundwater discharge, etc. 



• I reviewed a number of scientific reports/papers (1969 
to 2014) – most peer-reviewed and all publically 
available. 
 

• Focus was on the broad issue of groundwater quantity, 
so review did not consider: 

o Surface water withdrawals 
o In-stream flow requirements 
o Groundwater quality 
o Specific groundwater extraction cases/permits 

 
• Report (10 pages) prepared. 



1. Groundwater Assessment Modeling Methodology 
used by DELJ 

 
• The current high-level (or conceptual) understanding of how 

the shallow groundwater flow system functions on PEI is 
considered to be sufficiently developed for groundwater-
supply management purposes. 

 
• The application of numerical models by DELJ to investigate 

groundwater flow has been at a level that is considered 
consistent with the state-of-practice in the field of 
hydrogeology.  



1. Groundwater assessment modeling methodology 
used by DELJ 

 
• The manner in which groundwater flow models have been 

applied by DELJ is considered appropriate for making 
assessments of the cumulative impacts of groundwater 
extraction on water availability within specific watersheds. 
 

• However, small scale surface water impacts, for example 
changes to the groundwater seepage in a particular 
streambed area, typically cannot be well simulated in 
watershed-scale numerical models and more localized 
site-specific studies are required (this is reflected in the 
Water Extraction Policy). 

 



2. Protocol for assessing groundwater extraction 
requests 
 

• Presented as an initial screening protocol, which is a 
reasonable approach used in other jurisdictions (e.g. State 
of Michigan). 
 

• Although reasonable, I suggest this protocol needs to be 
refined with regard to:  

o Distance of well(s) from potentially affected streams 
o How the well(s) pumping rate is to be defined  
o More explicit technical guidance for detailed 

investigations 
 



3. Accuracy/reliability of the amount of water within 
the groundwater flow system 

 
• A number of studies have been made in PEI in which 

groundwater recharge and/or steam base flow have been 
determined/estimated. 
 

• Results depend on the analysis method used and the 
specific years considered; however, aquifer recharge values 
are fairly reliably known to be in the range of 250 to 450 mm 
per year.  

 
 



• It is common to see 
diagrams, and quite 
specific numbers such as 
these from Vigneault et al. 
(2007), but it has to be 
remembered that these 
are long term averages 
for the entire province. 
 

• Basing groundwater 
extraction allocations on a 
certain % of recharge is 
not recommended (the 
so-called water balance 
myth) and it is good that 
PEI has moved away 
from this approach. 



Area Average annual 
recharge 

Study 

PEI 250 – 450 mm Various 

Annapolis Valley, 
NS, bedrock 
aquifers 

80 – 175 mm Rivard et al. 2014 

Mainland NS 180 - 340 mm Kennedy et al. 
2010 

Recharge ranges better reflect the natural spatial and 
temporal variability: 

 



3. Accuracy/reliability if the amount of water within 
the groundwater flow system 

 
• No evidence that there are long-term climate-related 

changes in groundwater recharge or stream base flow; 
projections for PEI based on future (2040-2069) climate 
scenarios range from -12% (decrease) to 7% (increase) 
for average annual recharge (Vigneault et al. 2007). 
 

• High quality, long-term, groundwater monitoring in 
representative (and/or sensitive) watersheds has to be a 
key component of groundwater management. 



Council of Canadian Academies 2009 expert 
panel and report on  

The Sustainable Management of Groundwater 
in Canada 

http://www.scienceadvice.ca/en/assessments/
completed/groundwater.aspx 



Central question put to the panel was: What is 
needed to achieve sustainable management of 
Canada’s groundwater, from a science perspective? 
 
Examples of outcomes: 
• Five interrelated sustainability goals that could 

provide the framework for groundwater 
management. 

• Clear consensus that decision making needs to be 
supported by data and application of modern 
quantitative techniques (e.g. groundwater 
modelling). 



Sustainability Goals for Groundwater 

Source: Council of Canadian Academies, 2009 



Source: Council of Canadian Academies, 2009 
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Some of the main sources cited in this presentation: 
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