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Purpose and scope of the policyPurpose and scope of the policy
�� Purpose:Purpose:

�� Provide for orderly and sustainableProvide for orderly and sustainable** use of the Provinceuse of the Province’’s water s water 
resourcesresources
**Sustainable Sustainable -- meets ecological and human needsmeets ecological and human needs

�� ScopeScope

�� Provides criteria for determining acceptable rates of withdrawalProvides criteria for determining acceptable rates of withdrawal
for groundwater and surface water resourcesfor groundwater and surface water resources

�� The criteria is The criteria is ““blindblind”” to the purpose of the withdrawalto the purpose of the withdrawal……

�� Other policies, regulations etc. determine whether specific typeOther policies, regulations etc. determine whether specific types of s of 
withdrawals are permitted or what conditions might be applied towithdrawals are permitted or what conditions might be applied to
such approvalssuch approvals

�� Provides a process for application of the criteriaProvides a process for application of the criteria

�� Respects, within reason, the rights already granted to existing Respects, within reason, the rights already granted to existing 
usersusers

�� Can provide guidance in cases where it is possible to adjust Can provide guidance in cases where it is possible to adjust 
historic extraction rates/allocations to more closely match thoshistoric extraction rates/allocations to more closely match those e 
suggested under the new criteriasuggested under the new criteria



Goals of the PolicyGoals of the Policy
�� Science basedScience based

�� Consistent Consistent approachapproach across the Provinceacross the Province

�� Integrates groundwater and surface water considerationsIntegrates groundwater and surface water considerations

�� Based on expected Based on expected locallocal impacts by attempting to address regional impacts by attempting to address regional 
hydrologic variabilityhydrologic variability

�� Process allows for verification of initial estimated impactsProcess allows for verification of initial estimated impacts

�� BalancedBalanced
�� Strikes a reasonable balance between human consumptive water neeStrikes a reasonable balance between human consumptive water needs ds 
and ecological considerationsand ecological considerations

�� PracticalPractical
�� Does not place an unDoes not place an un--reasonable burden on proponents  reasonable burden on proponents  

�� Process for determination is manageable by DepartmentProcess for determination is manageable by Department

�� PredictablePredictable
�� ““Screens outScreens out”” unrealistic expectations for water allocation at the start of unrealistic expectations for water allocation at the start of 
the process the process 

�� Provides water users with reasonable assurance of supply in the Provides water users with reasonable assurance of supply in the long long 
termterm



Availability of Surface Water on PEIAvailability of Surface Water on PEI

•• Limited high volume sources of fresh Limited high volume sources of fresh 
water, availability dictated water, availability dictated 
geographicallygeographically

•• Significant variability in seasonal flow Significant variability in seasonal flow 
ratesrates
•• Max flow generally available at times Max flow generally available at times 

when water is not neededwhen water is not needed

•• Summer flows highly dependant on Summer flows highly dependant on 
groundwater discharge (basegroundwater discharge (base--flow)flow)

•• Requires significant treatment for use in Requires significant treatment for use in 
potable applicationspotable applications

•• Supports aquatic habitat / wildlife and Supports aquatic habitat / wildlife and 
is used for irrigationis used for irrigation



Availability of Groundwater on PEIAvailability of Groundwater on PEI

�� Represents the key source of water for most Represents the key source of water for most 
human use in the Provincehuman use in the Province

�� Useable quantities of groundwater can be Useable quantities of groundwater can be 
found virtually anywhere in the Provincefound virtually anywhere in the Province

�� Annual recharge rates in PEI are high Annual recharge rates in PEI are high 
� ~ 385,000 m3 per km2 /yr

� Equivalent volume of 154 Olympic pools

� Equivalent flow rate of 165 65 igpmigpm

�� About the amount of water used by a About the amount of water used by a 
community of 4000 to 5000 people.community of 4000 to 5000 people.

�� Groundwater storage >> annual Groundwater storage >> annual 
groundwater fluxgroundwater flux

�� Not highly sensitive to short term weather Not highly sensitive to short term weather 
patternspatterns

�� Provides a stable and predictable source of Provides a stable and predictable source of 
waterwater



Consumptive Use of water on PEIConsumptive Use of water on PEI
How much do we use?How much do we use?
�� Current annual groundwater extraction rates are estimated to repCurrent annual groundwater extraction rates are estimated to represent <2 % of resent <2 % of 

total annual rechargetotal annual recharge

�� Water demand is unevenly distributed  geographically and temporaWater demand is unevenly distributed  geographically and temporally ( lly ( egeg. . 
irrigation vs. municipal)irrigation vs. municipal)

Per capita residential water use:
189 L/day (national average 274 L/d)

Per capita industrial water use:
316 L/day (national average 236 L/day)



Use of water on PEIUse of water on PEI

PEI water use by sector

Residential

49%
Industrial 

and 

Commercial

35%

Livestock

14%

Irrigation

2%

Who uses it?
Of the groundwater we 
extract Island wide

•2% is consumed directly by 
humans

•47% is used for other 
sanitary purposes required to 
support human health

•51% is used for industry, 
irrigation etc

Breakdown of residential use:
Drinking/cooking 4%
Bathing and personal use 28%
Laundry and dishes 23%
Toilets 45%



Regional Variability:Regional Variability:

�� While the general geology, While the general geology, physiographyphysiography and hydrology of the and hydrology of the 
Province is relatively similar, there are some regional differenProvince is relatively similar, there are some regional differences:ces:

�� Stream flow in some western rivers and streams is Stream flow in some western rivers and streams is ““flashierflashier”” and on and on 
average, well yields in the western part of the province tend toaverage, well yields in the western part of the province tend to be lower be lower 
than elsewhere in the Provincethan elsewhere in the Province

�� Detailed hydrogeological studies have been conducted in only selDetailed hydrogeological studies have been conducted in only selected ected 
areas of the provinceareas of the province

�� Groundwater recharge rates and the nature of groundwater Groundwater recharge rates and the nature of groundwater –– surface surface 
water interaction are likely to differ somewhat by regionwater interaction are likely to differ somewhat by region

�� Even on a local scale hydrogeological conditions can vary signifEven on a local scale hydrogeological conditions can vary significantlyicantly

�� Model results do not always match empirical data Model results do not always match empirical data 

�� As a result of these factors the impact of water withdrawals musAs a result of these factors the impact of water withdrawals must be t be 
assessed assessed 

�� on the basis of site specific conditions on the basis of site specific conditions 

�� verified by empirical evidenceverified by empirical evidence



Evolution of the science and regulatory Evolution of the science and regulatory 

regimes for water extraction on PEIregimes for water extraction on PEI
�� Approaches to regulating the extraction of water in the Approaches to regulating the extraction of water in the 

Province have evolved according to the availableProvince have evolved according to the available
�� ScienceScience

�� TechnologyTechnology

�� Societal awareness / valuesSocietal awareness / values

�� Prior to the early 1990Prior to the early 1990’’s groundwater and surface water s groundwater and surface water 
resources were generally considered separatelyresources were generally considered separately
�� From a scientific perspectiveFrom a scientific perspective

�� From a regulatory perspectiveFrom a regulatory perspective

�� Between early 1990Between early 1990''s and 2010s and 2010
�� Recognition of the importance of groundwater Recognition of the importance of groundwater –– surface water surface water 

interactioninteraction

�� Since 2010Since 2010
�� Full integration of groundwater and surface water withdrawal Full integration of groundwater and surface water withdrawal 

impacts on stream flow.impacts on stream flow.



History: Pre 1990History: Pre 1990
�� Groundwater extractionGroundwater extraction

�� 66”” wells or > 50 wells or > 50 igpmigpm

�� requires permit + testing, requires permit + testing, 

�� no specific process or criteria for evaluation of impactsno specific process or criteria for evaluation of impacts……Focus on Focus on 

�� feasibility feasibility 

�� impacts of nearby groundwater usersimpacts of nearby groundwater users

�� Surface Water extraction:Surface Water extraction:
�� Regulated activity but not heavily utilized or enforcedRegulated activity but not heavily utilized or enforced

�� DFO requirement for DFO requirement for ““maintenance flowmaintenance flow”” based on 25% of based on 25% of 
mean annual flowmean annual flow

�� No widespread monitoring network to evaluate impacts of No widespread monitoring network to evaluate impacts of 
withdrawalswithdrawals



Groundwater: 1992Groundwater: 1992--20102010

�� Applied to all wells > 50 Applied to all wells > 50 igpmigpm or for central water supplyor for central water supply

�� 2 step process2 step process
�� Groundwater Exploration PermitGroundwater Exploration Permit

�� Permission to construct test Permission to construct test well(swell(s))

�� Testing requirements / analysis of impacts requiredTesting requirements / analysis of impacts required

�� Groundwater Extraction PermitGroundwater Extraction Permit
�� Required before Required before well(swell(s) put in service) put in service

�� Amount of withdrawal based on assessment of test results/reportsAmount of withdrawal based on assessment of test results/reports

�� Assessment criteria:Assessment criteria:
�� Extraction is less than 50% of annual recharge (generally based Extraction is less than 50% of annual recharge (generally based on the entire on the entire 

catchment) catchment) ……ensures sustainable groundwater resourcesensures sustainable groundwater resources

�� Well interference Well interference -- extraction does not adversely impact other well owners extraction does not adversely impact other well owners 

�� Criteria believed to afford some protection to surface water floCriteria believed to afford some protection to surface water flows, but not based ws, but not based 
on rigorous scientific evaluationon rigorous scientific evaluation



Surface water: 1994 Surface water: 1994 -- presentpresent
�� Watercourse or Wetland Activity PermitWatercourse or Wetland Activity Permit

withdrawal: withdrawal: 
�� > 50 > 50 igpmigpm or or 

�� total daily withdrawal > 10,000 gallonstotal daily withdrawal > 10,000 gallons

�� Assessment criteria:Assessment criteria:
�� Maintenance flow must be maintained at 70% of the median Maintenance flow must be maintained at 70% of the median 

monthlymonthly flow.flow.

�� Determined by prorating maintenance flow for the nearest longDetermined by prorating maintenance flow for the nearest long--
term flow monitoring station against the location of the term flow monitoring station against the location of the 
applicationapplication

�� Water withdrawals only permitted when actual stream flow is Water withdrawals only permitted when actual stream flow is 
above maintenance flow.above maintenance flow.

�� Demand for permits may exceed availability of waterDemand for permits may exceed availability of water

�� Water may not be available when most neededWater may not be available when most needed



Managing surface water Managing surface water 

withdrawalswithdrawals

�� Real time water Real time water 
level measurementslevel measurements

�� Water extraction Water extraction 
permitted when permitted when 
water level water level (blue (blue 
line)line) is above is above 
monthly monthly 
maintenance flow maintenance flow 
(red line)(red line)

Extraction 
permitted

Extraction 
prohibited



Moving ForwardMoving Forward……..
�� GapsGaps

�� Surface water and groundwater treated as separate resourcesSurface water and groundwater treated as separate resources
�� GroundwaterGroundwater

�� Criteria based on rechargeCriteria based on recharge

�� Calculated annuallyCalculated annually

�� Surface waterSurface water
�� Criteria based on stream flow (volume in excess of maintenance fCriteria based on stream flow (volume in excess of maintenance flow)low)

�� Maintenance flow calculated monthlyMaintenance flow calculated monthly

�� Impacts of extraction on surface water assessed Impacts of extraction on surface water assessed 
�� on basis of statistical treatment of stream flowon basis of statistical treatment of stream flow

�� not tied directly to impacts on habitat or aquatic organismsnot tied directly to impacts on habitat or aquatic organisms

�� Existing groundwater extraction policy not necessarily protectivExisting groundwater extraction policy not necessarily protective of e of 
stream flow, especially during low flow periods.stream flow, especially during low flow periods.

�� Canadian Rivers Institute was retained to address these issues aCanadian Rivers Institute was retained to address these issues and nd 
provide recommendations to the Province.provide recommendations to the Province.



Input from the Canadian Rivers InstituteInput from the Canadian Rivers Institute
�� Asked by the Province to examine the potential effects or extracAsked by the Province to examine the potential effects or extraction on tion on 

stream ecosystem health on PEIstream ecosystem health on PEI

�� Examined response of key indicator species (benthic invertebrateExamined response of key indicator species (benthic invertebrates and s and 
brook trout) to fluctuating stream flows due to water extractionbrook trout) to fluctuating stream flows due to water extraction. . 

�� Goal of defining an appropriate level of stream flow to maintainGoal of defining an appropriate level of stream flow to maintain healthy healthy 
aquatic habitataquatic habitat

�� CRI suggested adopting the recommendations of the UK Technical CRI suggested adopting the recommendations of the UK Technical 
Advisory GroupAdvisory Group

�� Study did not include recommendations specifically on the impactStudy did not include recommendations specifically on the impact of of 
continuous groundwater withdrawals on stream flow, howevercontinuous groundwater withdrawals on stream flow, however

�� The UK Environment Agency specifies that groundwater abstractionThe UK Environment Agency specifies that groundwater abstraction should should 
not reduce natural summer groundwater outflow (basenot reduce natural summer groundwater outflow (base--flow) by more than flow) by more than 
35%, and the same guideline is cited by the UK Technical Advisor35%, and the same guideline is cited by the UK Technical Advisory Group. y Group. 



The current policyThe current policy

�� Based on the recommendations of CRIBased on the recommendations of CRI

�� Follows the UK approachFollows the UK approach

�� Protection of aquatic habitat key focusProtection of aquatic habitat key focus

�� Measures are still protective of groundwater resourcesMeasures are still protective of groundwater resources

�� Still two separate application/approval processes Still two separate application/approval processes 

for groundwater and surface waterfor groundwater and surface water

�� Differences in overall use patternsDifferences in overall use patterns

�� Differences in methodology for assessmentDifferences in methodology for assessment



Surface Water ExtractionSurface Water Extraction
�� Existing policy allowed for Existing policy allowed for 

withdrawals when stream withdrawals when stream 

flow was above maintenance flow was above maintenance 

flow (maintenance flow = flow (maintenance flow = 

70% of median monthly 70% of median monthly 

flow)flow)

�� CRI recommendation (based CRI recommendation (based 

on UK research)on UK research)

�� Extract up to 15 Extract up to 15 –– 35 % 35 % 

of natural flow depending of natural flow depending 

on local conditionson local conditions

�� Calculated on a monthly Calculated on a monthly 

basisbasis

Comparison - PEI vs UK derived maintenance flow values
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PEI UK

••Comparison of UK criteria (for PEI conditions)  and existing Comparison of UK criteria (for PEI conditions)  and existing 

PEI criteria show them to be very similarPEI criteria show them to be very similar

••Existing surface water extraction policy is maintainedExisting surface water extraction policy is maintained



NewNew Criteria for Extracting GroundwaterCriteria for Extracting Groundwater

�� Groundwater withdrawal shall not reduce Groundwater withdrawal shall not reduce mean summer mean summer 

base flowbase flow in the main branch of streams by more than in the main branch of streams by more than 

35 per cent.35 per cent.

�� mean summer base flow is determined as the median mean summer base flow is determined as the median 

of base flow for the period of August through of base flow for the period of August through 

September. September. 

�� Groundwater withdrawal will not exceed 50% of annual Groundwater withdrawal will not exceed 50% of annual 

rechargerecharge

�� Groundwater withdrawal will not interfere with other Groundwater withdrawal will not interfere with other 

groundwater users (groundwater users (ieie well interference)well interference)



Some Observations and ChallengesSome Observations and Challenges
�� Numerical groundwater modelling represents the best tool for Numerical groundwater modelling represents the best tool for 

assessing behaviour of groundwater and groundwater assessing behaviour of groundwater and groundwater -- surface surface 
water interaction but:water interaction but:

�� Model and empirical results can vary significantlyModel and empirical results can vary significantly

�� Groundwater models divide the Groundwater models divide the ““worldworld”” up into discrete segments often up into discrete segments often 
measuring a few tens of metres in scalemeasuring a few tens of metres in scale……Too coarse a grid to judge impacts Too coarse a grid to judge impacts 
that might be important on a scale of cm (such as actual stream that might be important on a scale of cm (such as actual stream depth).depth).

�� Some critical parameters for model construction, such as stream Some critical parameters for model construction, such as stream bed bed 
conductance can be highly variable locally, and may be difficultconductance can be highly variable locally, and may be difficult to obtainto obtain

�� Independent verification of impacts may be neededIndependent verification of impacts may be needed

�� Groundwater allocations are made on the basis of Groundwater allocations are made on the basis of averageaverage
summer stream flow conditionssummer stream flow conditions
�� Necessary to provide predictability to proponentsNecessary to provide predictability to proponents

�� Can not account for normal variation in seasonal weather patternCan not account for normal variation in seasonal weather patternss



Some Observations and ChallengesSome Observations and Challenges

�� Impacts on small headwater streams pose a Impacts on small headwater streams pose a 

particular challengeparticular challenge

�� Small catchment area and dense network of tributary Small catchment area and dense network of tributary 

streamsstreams

�� Difficult to find any potential well location that is not in proDifficult to find any potential well location that is not in proximity ximity 

of some small watercourse or springof some small watercourse or spring

�� Development (and water demand) is determined by factors Development (and water demand) is determined by factors 

other than topography/watershed configurationother than topography/watershed configuration

�� How much protection do we provide for small streamsHow much protection do we provide for small streams

�� Focus on health of entire populations rather than individualsFocus on health of entire populations rather than individuals



Some Observations and ChallengesSome Observations and Challenges

�� Data management/administrationData management/administration

�� Accounting forAccounting for

�� Cumulative effect of water users within the watershedCumulative effect of water users within the watershed

�� Seasonal variation in demand by different types of usersSeasonal variation in demand by different types of users

�� Priority of water uses and usersPriority of water uses and users

� Fire protection

� Drinking water

� Environment (maintenance of ecosystems)

� Industrial use (including irrigation)



ConclusionsConclusions

�� The new policy:The new policy:

�� Reflects a reasonable balance between human and Reflects a reasonable balance between human and 

ecological needsecological needs

�� Affords both surface water and groundwater reasonable Affords both surface water and groundwater reasonable 

protection by a process that is:protection by a process that is:

�� Scientifically soundScientifically sound

�� Focused on long term sustainability of the resourceFocused on long term sustainability of the resource

�� Matches approval requirements to likely impacts Matches approval requirements to likely impacts 

�� Highlights groundwater as a source of water that isHighlights groundwater as a source of water that is

�� Less sensitive to short term changes in availabilityLess sensitive to short term changes in availability

�� Has a lower impact on stream flow than direct surface extractionHas a lower impact on stream flow than direct surface extraction



The endThe end

QuestionsQuestions??





Initial characterization: Initial characterization: 
regional variation & regional variation & ““normalizednormalized”” reference base flow (NRBF)reference base flow (NRBF)

166166553553.098.09815.315.3Bear R. Bear R. 

(1995(1995--2008)2008)

271271903903.7.2.7.270.070.0West R.West R.

(1989(1989--2008)2008)

2552558498491.1201.120114.0114.0Dunk R. Dunk R. 

(1961(1961--2005)2005)

2152157177170.480.4849.249.2Wilmot R. Wilmot R. 

(1972(1972––2005)2005)

1081083613610.1920.19246.046.0Mill R.Mill R.

(1961(1961--2005)2005)

30% NRBF 30% NRBF 

(m(m33/d/km/d/km22))
NRBF NRBF 

(m(m33/d/km/d/km22))
RBF (mRBF (m33/s)/s)Area (kmArea (km22))StationStation

Prorated flow < 108 m3/d/km2  

•no scientific concern regarding 
impacts of pumping on stream 
flow

•Exploration permit issued with 
standard pump testing 
conditions



Initial characterization: Initial characterization: 
regional variation & regional variation & ““normalizednormalized”” reference base flow (NRBF)reference base flow (NRBF)

166166553553.098.09815.315.3Bear R. Bear R. 

(1995(1995--2008)2008)

271271903903.7.2.7.270.070.0West R.West R.

(1989(1989--2008)2008)

2552558498491.1201.120114.0114.0Dunk R. Dunk R. 

(1961(1961--2005)2005)

2152157177170.480.4849.249.2Wilmot R. Wilmot R. 

(1972(1972––2005)2005)

1081083613610.1920.19246.046.0Mill R.Mill R.

(1961(1961--2005)2005)

30% NRBF 30% NRBF 

(m(m33/d/km/d/km22))
NRBF NRBF 

(m(m33/d/km/d/km22))
RBF (mRBF (m33/s)/s)Area (kmArea (km22))StationStation

Prorated flow > 903 m3/d/km2  

• 100% of NRBF

•Unacceptable impacts on 
stream flow highly likely

•Exploration permit denied or re-
submission at a lower rate 
requested



All other cases:All other cases:
�� Proposed pumping rate between the equivalent of 108 and 903 mProposed pumping rate between the equivalent of 108 and 903 m33/d/km/d/km

�� Some impact on surface water flows possibleSome impact on surface water flows possible

�� More detailed testing / assessment requirements neededMore detailed testing / assessment requirements needed

�� StepsSteps
�� Stream flow measurements at representative points on the water cStream flow measurements at representative points on the water course ourse 

conducted prior to initiation of pump testingconducted prior to initiation of pump testing
�� Provides background stream flow data prior to testingProvides background stream flow data prior to testing

�� Determines appropriate local Determines appropriate local ““NRBFNRBF”” to use in determining acceptable impact to use in determining acceptable impact 

�� Pump testing conducted with water level measurements made in welPump testing conducted with water level measurements made in wells and ls and 
stream.stream.

�� Pump test and water level analyzed andPump test and water level analyzed and
�� Impact on other groundwater users assessedImpact on other groundwater users assessed

�� Impact on stream flow assessed, and if the period of pumping is Impact on stream flow assessed, and if the period of pumping is not representative not representative 
of low flow conditions, model projections made of impact during of low flow conditions, model projections made of impact during these periodsthese periods

�� If projected impacts are acceptableIf projected impacts are acceptable
�� A A Groundwater Extraction PermitGroundwater Extraction Permit may be issued with or without conditionsmay be issued with or without conditions

�� FollowFollow--up monitoring of stream flow may be required as a condition of tup monitoring of stream flow may be required as a condition of the permits he permits 
to verify results.to verify results.


