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Oil Sands Research and Information Network 

OSRIN is a university-based, independent organization that compiles, interprets and analyses 

available information about returning landscapes and water impacted by oil sands mining to a 

natural state and provides knowledge to those who can use it to drive breakthrough 

improvements in reclamation regulations and practices.  OSRIN is a project of the University of 

Alberta’s School of Energy and the Environment (SEE).  OSRIN was launched with a start-up 

grant of $4.5 million from Alberta Environment and a $250,000 grant from the Canada School of 

Energy and Environment Ltd. 

OSRIN provides: 

 Governments with the independent, objective, and credible information and analysis 

required to put appropriate regulatory and policy frameworks in place 

 Media, opinion leaders and the general public with the facts about oil sands 

development, its environmental and social impacts, and landscape/water reclamation 

activities – so that public dialogue and policy is informed by solid evidence 

 Industry with ready access to an integrated view of research that will help them 

make and execute reclamation plans – a view that crosses disciplines and 

organizational boundaries 

OSRIN recognizes that much research has been done in these areas by a variety of players over 

40 years of oil sands development.  OSRIN synthesizes this collective knowledge and presents it 

in a form that allows others to use it to solve pressing problems.  Where we identify knowledge 

gaps, we seek research partners to help fill them. 
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REPORT SUMMARY 

A number of factors led to the need for a workshop to discuss surface water – groundwater 

interactions in the oil sands.  These included: 

 Current government policies and the development of new policies and frameworks 

 Continued uncertainty regarding the potential for interactions and the resulting 

impacts, particularly for fisheries habitat and resources 

 Initiation of the Cumulative Environmental Management Association’s Groundwater 

Working Group and their initial research results 

 Work being undertaken by industry, particularly in the Southern Athabasca Oil 

Sands 

The Workshop: 

 Considered mineable and in-situ oil sands operations in general (i.e., did not focus on 

specific geographic regions, except when discussing specific examples) 

 Focused mainly on groundwater (quality and quantity) – with discussion of surface 

water being limited to “groundwater – surface water interaction” 

 Acknowledged, but did not address, that the different regulators have different 

responsibilities and authorities regarding groundwater, surface water and fisheries 

impacts related to interactions 

The objectives of the Workshop were to: 

 Develop a common understanding of the current knowledge regarding groundwater 

resources, groundwater-surface water interactions in the oil sands area, ongoing 

applied research, monitoring and potential impacts 

 Develop recommendations regarding research, monitoring, modelling, etc. to address 

knowledge gaps and/or regulatory and environmental protection issues 

The Workshop was structured with initial presentations by several speakers to set the context, 

and summarize current policy and recent research.  The participants were then asked to respond 

to a series of general and topic-specific questions. 

The report recommendations have not been directed to any specific individual or organization.  

Rather, the Steering Committee members will bring the recommendations back to their 

respective management teams for further consideration. 
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DISCLAIMER 

Workshop participants were encouraged to be open in the discussions to ensure the broadest 

range of views was captured.  Their views were documented directly from the session 

worksheets with minimal editing. 

The views expressed in this report do not necessarily reflect the views of OSRIN, any of the 

participating government agencies, academic organizations or companies. 
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1 INTRODUCTION 

A number of factors led to the need for a workshop to discuss surface water – groundwater 

interactions in the oil sands.  These included: 

 Current government policies and the development of new policies and frameworks 

 Continued uncertainty regarding the potential for interactions and the resulting 

impacts, particularly for fisheries habitat and resources 

 Ongoing activities to develop systems to manage cumulative effects in the oil sands 

region 

 Initiation of the Cumulative Environmental Management Association’s Groundwater 

Working Group and their initial research results 

 Modeling work being undertaken by industry, particularly in the Southern Athabasca 

Oil Sands 

1.1 Focus and Objectives of the Workshop 

The Workshop: 

 Considered mineable and in-situ oil sands operations in general (i.e., did not focus on 

specific geographic regions, except when discussing specific examples) 

 Focused mainly on groundwater (quality and quantity) – with discussion of surface 

water being limited to “groundwater – surface water interaction” 

 Acknowledged that there has been considerable groundwater work undertaken in 

other jurisdictions which could help ensure the oil sands efforts are best in class 

 Acknowledged, but did not address, that the different regulators have different 

responsibilities and authorities regarding groundwater, surface water and fisheries 

impacts related to interactions 

The objectives of the Workshop were to: 

 Develop a common understanding of the current knowledge regarding groundwater 

resources, groundwater-surface water interactions, ongoing applied research, 

monitoring and potential impacts 

 Develop recommendations regarding research, monitoring, modelling, etc. to address 

knowledge gaps and/or regulatory and environmental protection issues 

It was evident during the Workshop that there are a number of government, government/industry 

and government/industry/stakeholder organizations working on groundwater and surface water 

initiatives in the oil sands region.  Workshop participants did indicate a need for a better 

understanding of roles and relationships between the organizations; such clarity would help 

direct the recommendations to the appropriate organization(s). 
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The Workshop participants viewed the exercise as an ideal opportunity to learn about the current 

state of knowledge and to develop working relationships with other experts.  The general sense 

was that it was too early in the process to be able to state that particular technical points were 

issues or concerns, rather they are areas where more information is required. 

The report recommendations have not been directed to any specific individual or organization.  

Rather, the Steering Committee members will bring the recommendations back to their 

respective management teams for further consideration. 

1.2 Workshop Steering Committee 

A Steering Committee composed of the following organizations developed the workshop 

structure and participant invitation list: 

 Alberta Environment and Sustainable Resource Development (AESRD) 

 Canadian Environmental Assessment Agency 

 Cumulative Environmental Management Association (CEMA) 

 Energy Resources Conservation Board 

 Environment Canada 

 Natural Resources Canada 

1.3 Workshop Format 

Technical experts from a variety of regulatory, research and academic organizations  were 

invited to the workshop (see Appendix 1 for a list of the organizations that participated in the 

workshop). 

The Workshop was structured with initial presentations by several speakers to set the context, 

and summarize current policy and recent research (The Workshop Agenda is provided in 

Appendix 2 and Presentation PowerPoints are provided in Appendix 3). 

Participants were assigned to six tables allowing for a mix of organizations and expertise at each 

table.  The participants were then asked to respond to a series of questions and given the 

following guidance to help focus the discussions. 

When responding to the questions identified below participants were asked to consider, where 

appropriate: 

1. Whether they are in agreement with the approach/task; 

2. If the task or something very similar to it has already been completed; 

3. Who should take the lead or support the implementation of the task; 

4. What resources are required; 

5. How the task can be best implemented; 
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6. The priority of the approach/task in relation to the other tasks identified; and 

7. If the task is achievable within a one year timeframe. 

All tables responded to a suite of general questions (section 4) and then pairs of tables were 

randomly assigned to specific focus-area questions (sections 5 to 7). 

1.4 Structure of this Report 

Section 2 provides the context for the discussions, and Appendix 3 provides copies of the 

presentations made at the start of the workshop.  Section 3 provides the key observations and 

conclusions arising from the Workshop.  Sections 4 to 7 provide the Steering Committee’s 

summary of the discussions of the workshop participants.  Appendix 4 provides the answers to 

the questions from the discussion tables. 

The views presented in sections 3 to 7 and Appendix 4 in this report do not necessarily reflect the 

views of the various participating organizations. 

2 CONTEXT FOR THE WORKSHOP DISCUSSIONS 

A considerable amount of policy, monitoring and research work has been done to date and/or is 

being planned in the area of groundwater – surface water management.  Presentations were 

provided outlining current state of knowledge (Appendix 3).  The following provides a brief 

summary of the presentations and additional relevant information. 

2.1 Groundwater Stressors 

Both mining and in-situ oil sands developments result in impacts to groundwater resources.  

Potential impacts affecting groundwater levels (i.e., the water table in unconfined aquifers and 

potentiometric surfaces in confined aquifers) are related to dewatering in the mineable area, and 

withdrawals and injection in the in situ area.  Once pumping ceases in these areas, the 

groundwater levels are predicted to re-establish themselves.  In the minable area, groundwater 

levels may establish themselves at a new equilibrium dictated by the reclaimed landscape. 

In addition to the groundwater level and flow impacts, there may be quality impacts arising from 

exposure to the industrial processes.  In the minable area, potential groundwater quality impacts 

include seepage from large point sources at surface like tailings ponds, or tailings sediments 

placed for reclamation purposes.  In the in situ area, potential impacts to groundwater quality 

primarily relate to thermal transport. 

The mining footprint will increase but is bounded within the areas where the oil sands resource is 

shallow enough to economically warrant mining.  The in situ footprint will expand over a larger 

area depending on the location of oil sands reservoirs. 

2.2 Regulatory Interface 

As noted in the presentations, there are a number of points in the project-development cycle 

where the regulators are involved in groundwater management decisions.  Two key regulatory 
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interaction points were noted as drivers for the Workshop and were raised by participants in the 

Workshop: 

 At the environmental assessment stage, regulators must determine if there is 

sufficient information available such that they understand what the potential impacts 

to the groundwater, surface water and fisheries resources will be and how those 

impacts will be mitigated 

 During the life of the project, the regulators must determine the level and type of 

monitoring to be done and how to address the monitoring results (adaptive 

management approach) 

2.3 Alberta Environment and Sustainable Resource Development – Groundwater 

Regulation 

A variety of tools and instruments are used to regulate groundwater in Alberta, including oil 

sands development areas. 

The Environmental Protection and Enhancement Act (EPEA) specifies the requirements for the 

Environmental Assessment process.  In certain cases, particularly for oil sands projects, this 

process is aligned with the Energy Resources Conservation Board’s (ERCB) hearing process 

and/or the federal government’s environmental assessment process. 

EPEA also specifies requirements regarding Approvals issued to regulate various types of 

industrial, commercial and municipal activities, including specifying what activities and facilities 

require an Approval.  Groundwater monitoring and management plans are usually required under 

Approvals issued to oil sands projects. 

The Water Act specifies the requirements for the allocation and management of provincial water 

resources, primarily from a quantity perspective.  Licenses are Approvals are issued under the 

Water Act for diversions or disturbances of water bodies, including groundwater, often with 

monitoring and other conditions to ensure water resources are protected. 

2.4 Alberta Environment and Sustainable Resource Development – Groundwater 

Management Frameworks in the Lower Athabasca Region 

More recently regional planning initiatives under the Alberta Land Stewardship Act (ALSA) are 

being used to manage cumulative effects in six major regions covering the province.  The Lower 

Athabasca Regional Plan (LARP) uses Groundwater Managements Frameworks to manage 

groundwater in oil sands development areas. 

The goal of the Groundwater Management Frameworks (GWMF) is to provide a system to 

manage groundwater resources (quantity and quality) in a sustainable manner and to protect from 

contamination or over use.  The goal is also to develop a consistent approach that manages 

cumulative effects of non-saline groundwater across the LARP region. 

Each management framework: 

 Assesses the current state of groundwater resources within the study area  
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 Defines / refines the baseline and range of natural variability 

 Provides a means to detect and assess changes to groundwater resources from future 

development or natural events. 

The frameworks include three key components: 

 Establishment of scientifically-based target and threshold values based on current 

level of knowledge and data for identified effects indicators. 

 Monitoring to assess the condition of groundwater quality and quantity within key 

aquifers. 

 Management actions will be responsive to the evaluation process and will be 

tailored to specified targets and thresholds to ensure sustainability of regional 

groundwater resources. 

The established regional groundwater monitoring networks will ensure timely detection of 

changes to key effects indicators that warrants response, investigation and possible mitigation.  

Data collected will be evaluated and communicated on a regular basis. Implementation of the 

GWMFs will consist of the development of Groundwater Management Plans by EPEA approval 

holders. Development of a comprehensive Regional Groundwater Monitoring Networks across 

the region is one of the commitments of the framework.  The Regional Groundwater Monitoring 

Evaluation and Reporting (RGMER) Group has been established to develop regional 

groundwater monitoring networks and to implement regional groundwater monitoring programs 

in each of the three management areas. 

To ensure groundwater resources in the Lower Athabasca Region are managed sustainably, the 

Alberta Environment and Sustainable Resource Development has developed a Draft 

Groundwater Management Framework.  The Framework subdivides the Lower Athabasca 

Region into 3 distinct groundwater management areas: 

 North Athabasca Oil Sands (NAOS)  

 South Athabasca Oil Sands (SAOS) 

 Cold Lake – Beaver River Area (CLBR) 

2.5 Energy Resources Conservation Board (ERCB) 

The ERCB is one of the regulatory agencies responsible for the upstream oil and gas industry, 

and its mission is to ensure development is safe, fair, responsible and in the public interest. 

The location and a brief summary of the geology of the Athabasca and Cold Lake Oil Sands 

areas, plus an overview of mining and in situ extraction methods and the water needs for both is 

provided in the presentation in Appendix 3. 

The ERCB application review process was described, noting that the social, environmental and 

economic aspects of a proposed project are components of the assessment process.  Larger 
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projects may require an Environmental Impact Assessment (EIA) and the review process would 

include other reviewing agencies. 

It was stressed that an understanding the geology and hydrogeology is key to an assessment of a 

proposed project.  This is essential to understanding the potential for groundwater – surface 

water interactions, the water source options, and reservoir and disposal zone containment.  The 

groundwater specific component of the review considers the proposed projects potential to 

impact groundwater, the appropriateness of proposed mitigations and if project revisions are 

necessary to ensure groundwater is protected.  Data from geophysical well logs, core, monitoring 

wells, and seismic programs are the primary data sets used in these assessments. 

ERCB assigns monitoring and reporting requirements to its approvals and conducts surveillance 

throughout the life of a project. 

2.6 Alberta Geological Survey 

The Alberta Geological Survey (AGS) is responsible for improving and updating knowledge of 

the provincial geological framework and disseminating this information. 

On a provincial scale, the AGS is focused on developing an inventory of non-saline groundwater 

(less than 4,000 milligrams per litre total dissolved solids) as part of its Provincial Groundwater 

Inventory Program in partnership with Alberta Environment and Sustainable Resources 

Development (AESRD).  The purpose of this program is to evaluate the quantity, quality and 

thresholds between sustainable and unsustainable groundwater uses.  The program's findings in 

the Edmonton – Calgary Corridor have recently been published in a Groundwater Atlas.  The 

AGS is now continuing this inventory work in other parts of the province. 

AGS is also characterizing saline aquifers on a provincial scale as part of the Saline Aquifer 

Mapping Project that is focusing on evaluating aquifers for groundwater production, storage and 

retrieval, geothermal and CO2 sequestration. 

Previous AGS work on Quaternary channels in northeastern Alberta is widely used by industry 

and regulators.  Currently, AGS projects in the oil sands areas involve better defining the 

carbonate succession through high-resolution mapping of structure and karst features.  In 

addition, a project undertaking a geological and geomechanical characterization of the units 

within and above the bitumen resource is evaluating potential caprock integrity issues.  All these 

projects provide valuable information used in the development of Alberta's oil sand resources. 

2.7 Environment Canada 

2.7.1 Purpose and Genesis of Integrated Monitoring Plan 

In February 2012, the governments of Canada and Alberta announced the phased implementation 

of the oil sands monitoring plan.  The integrated monitoring plan was developed to provide an 

improved understanding of the state of the environment and how cumulative effects from 

multiple stressors alters physical, chemical and biological processes and local and regional water 

quality/quantity, air quality and aquatic and terrestrial biodiversity. 
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Phase 1 deals with physical and chemical aspects of the Athabasca River mainstem and its major 

tributaries, between Fort McMurray to Wood Buffalo National Park Boundary.  Monitoring 

components include surface and groundwater, hydrology, sediments, climate and air deposition 

(Environment Canada 2011a).  Phase 2 expands the geographic scope to include the Peace 

Athabasca Delta, Lake Athabasca, the Slave River systems, and upland acid sensitive lakes in the 

region that could be affected by aerial deposition, including northern Saskatchewan 

(Environment Canada 2011b). 

A mass balance approach has been used in designing the monitoring network assessing the 

quantity, movement and cycling of materials in the watershed.  The major contaminant input 

sources that must be considered are: 

 direct surface water point sources (i.e., industrial/municipal end of pipe inputs) 

 diffuse non-point sources from the landscape (i.e., indirect aerial deposition, 

overland flow, site drainage, erosion) 

 groundwater inputs (including seepage/leakage from tailings ponds and groundwater 

– surface water interactions) 

 direct aerial deposition 

Within this broader focus, four elements of the groundwater studies include: 

 Ecological focus on groundwater – surface interactions 

 Relative importance and contribution of groundwater quality and quantity to surface 

waters 

 Assessment of nature and extent of seepage from tailings facilities to surface water 

 Characterization of ambient groundwater conditions and natural variability 

2.7.2 Methods 

Estimation of groundwater seepage and possible surface water interactions requires a broader 

synoptic approach to spatial sample placement and related temporal frequency.  A series of 

distinct geographic (mainstem and tributary) sampling regimes will be used to characterize the 

groundwater quality (and its variability) discharging to the reach under examination (with an 

appropriate number of replicates taken for QA/QCs purposes).  For example, in areas more 

distant from oil sands operations and tailings ponds, spatial sampling will be less dense.  Sample 

densities proximate to tailings ponds (e.g., Suncor Pond 1) will be approximately 50 to 150 m 

apart (i.e., based on preliminary Environment Canada studies in the vicinity of Suncor’s Pond 1; 

about 70 samples along the 4 km shoreline).  Adjustments to site spacing will be conducted if 

deemed necessary after preliminary analyses. 

Within the Athabasca mainstem, riverine groundwater sampling will build on existing tailings 

pond studies and sites currently being used by Environment Canada and Alberta Environment 

and Sustainable Resource Development.  Riverine groundwater samples will be collected during 
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four time intervals (summer, spring, autumn, winter), with the initial proposed levels of site 

replication focused on operations closest to surface water and new areas scheduled for 

development. 

Groundwater chemical analytes to be measured will be the same as described for the surface 

water stations. 

Proposed next steps of the Joint Monitoring Plan with respect to groundwater include: 

 Screen tributaries for groundwater discharge using isotopic and geochemical 

indicators 

 Map groundwater discharge and quantify groundwater fluxes in locations identified 

in  screening 

 Monitoring groundwater quality from areas identified in discharge mapping 

2.8 Department of Fisheries and Oceans (DFO) 

DFO reviews project proposals for potential impacts to fish habitat resulting from, for example, 

placement and construction of surface infrastructure, groundwater withdrawals resulting in 

reduction in surface flows during low flow periods, as well as the potential for surface heave to 

alter watercourse morphology.  Through the in-depth groundwater – surface water interaction 

review process, it has become apparent that uncertainty exists with respect to the potential for 

these interactions (i.e., reduction in surface low flow and the resulting impacts to fish habitat). 

Generally, the groundwater models utilized in the environmental assessment analysis provide 

relatively accurate assessments for regional groundwater flow, although the capability of the 

models to detect and interpret potentially subtle interfaces (e.g., location, magnitude, seasonality, 

etc.) of groundwater – surface water interactions affecting surface flows and fish habitat may be 

limited. 

Factors complicating the assessment include the collection of baseline data, where in some cases 

the proposed project is in a relatively undisturbed landscape and access to the site for the 

collection of field data can be onerous if not impossible during some seasons.  With limited 

baseline data, it is difficult to assess the accuracy of predictions of environmental effects made in 

the environmental assessment. 

Several challenges exist with the determination and interpretation of data, including: 

 Challenges of establishing sub-surface baseline conditions include: number of 

sampling events typically required for statistical significance; narrow window of 

time between gaining access, baseline monitoring, project application and 

monitoring during disturbance; seasonal variation in flow rates depending on the 

aquifer; local anomalies depending on the hydrogeology (integrity and heterogeneity 

of overlying confining beds will determine degree of hydraulic connection between 

aquifers and the quantity of leakage). 
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 There are additional challenges found in identifying the sub-surface hydraulic 

connections of groundwater to surface water including sufficient data available to 

address spatial and temporal variation in sub-surface conditions, and sensitivity of 

surface water features present.  As well, the location of buried channels and their 

possible interaction with incised surface water receptors also influence possible 

groundwater – surface water interactions.  There are uncertainties associated with the 

models and measurement of low flows (measurement errors inherent in measuring 

flows under ice; the relative contribution of groundwater discharge to low surface 

flow as it may also be derived from other sources such as lake discharge). 

 There is also the challenge of getting a monitoring network in place and the data 

collected prior to groundwater impacts having occurred. 

Generally there is a broad regional understanding of groundwater systems, however there are 

local and site specific hydrogeologic anomalies that must be understood to better assess potential 

impacts to fish habitat resulting from development.  One example of environmental assessment 

information that captures this uncertainty with respect to groundwater – surface water 

interactions states: 

The groundwater model is a numerical representation of a dynamic, multi-layered 

local-to-regional groundwater system.  The level of uncertainty in such a 

relatively complicated hydrogeologic system is high ... Collection of spatio-

temporal data under a groundwater monitoring plan will enable periodic 

reassessment of the model’s representativeness … Until then, the model is a 

useful but rather broad guide to potentially subtle interfaces, such as zones of 

groundwater/ surface water interchange (Dover OPCO Vol. 4, Sec. 2, pp. 2-17). 

3 GENERAL OBSERVATIONS AND CONCLUSIONS 

The Workshop provided a much needed opportunity for provincial and federal regulators to 

discuss current state of knowledge on regional groundwater issues and regulatory processes.  It is 

recommended that a workshop such as this be held every year (with broader participation from 

industry and consultants) to allow for a more comprehensive understanding of issues and 

activity.  Such a workshop could then be followed up by a meeting of the regulators to discuss 

next steps. 

While the participants developed a better understanding of the existing state of knowledge, there 

were specific areas where more detailed information was desired.  This knowledge could be 

shared through additional workshop sessions.  Examples include: 

 Describe the status of the Southern Athabasca Oil Sands modeling work done to date 

and potential to expand/extrapolate to the larger region. 

 Describe the existing sites and the current priorities of the Northern Athabasca Oil 

Sands, Southern Athabasca Oil Sands and Cold Lake Beaver River groundwater 

monitoring network. 

ftp://ftp.gov.ab.ca/env/fs/eia/2010-12-DoverOperatingCorpDoverCommercialProject/
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 Describe existing data, models, monitoring and the relationships between these. 

The following concepts arose several times during the workshop and require further work: 

 Development of a common database to allow for better data integration, sharing, 

transfer and overall management. 

 Need for additional information regarding: 

o Devonian formations; 

o Recharge rates; and 

o Intersection between knowledge and data for geology, hydrogeology, 

groundwater and surface water to properly understand interactions. 

 Model development, validation and outputs. 

The Steering Committee will poll participants to determine any other information needs so that 

relevant sessions could be organized over the next year. 

4 RESPONSES TO GENERAL QUESTIONS 

4.1 Likelihood of Interactions and Their Impact 

Question:  Do you feel there are or will likely be groundwater surface water interactions as a 

result of mineable and in-situ oil sands operations?  If so, do you expect them to be positive, 

negative or neutral? 

In general, the participants agreed there were likely to be interactions and that they would be 

more pronounced in the mineable oil sands area due to the need to dewater prior to and during 

mining than in the in-situ area.  The participants indicated that the expected magnitude of the 

impacts is uncertain and may depend on the timeframe under consideration – short term impacts 

may be greater than long term ones. 

Mining operations are likely to have a wider impact (areal extent) than in situ operations. 

4.2 Appropriateness of Indicators 

Question: Are the proposed indicators appropriate/adequate for the purposes of assessing the 

condition of regional groundwater quantity and quality?  If not, what should be changed 

(i.e., added/removed)? 

A number of participants felt the indicators proposed under the Lower Athabasca Regional Plan 

are appropriate but there were also a number of additional specific technical indicators 

mentioned for both quality and quantity measures. 
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4.3 Triggers and Limits Approach 

Question: Is the use of triggers and limits to generate effective management actions a realistic 

approach? 

In general, the use of a triggers and limits approach was felt to be appropriate but the participants 

provided a number of caveats which suggests further work is required to establish an appropriate 

system for surface – groundwater interactions.  Issues such as timeframe, scale (local vs. regional 

and well vs. local vs. regional) and ability to identify a responsible party if a problem arises were 

raised. 

The participants identified the need to quickly develop a baseline condition and then track trends 

over time.  Participants also indicated that the system should be subject to refinement as 

knowledge is generated (i.e., an adaptive management approach). 

4.4 Regional Groundwater Monitoring Evaluation and Reporting Group 

Question:  Is there anything that should be added or changed with respect to the newly formed 

Regional Groundwater Monitoring, Evaluation and Reporting Group? 

There was a range of understanding about the role, makeup and accountability of the Regional 

Groundwater Monitoring, Evaluation and Reporting Group.  Participants provided some 

suggestions on administrative and technical matters the Group should consider. 

5 RESPONSES TO CHEMISTRY AND WATER QUALITY QUESTIONS 

5.1 Arsenic 

Question: Arsenic issues have been identified in the in-situ area.  Are there any potential arsenic 

issues, natural and/or anthropogenic, that should be considered in mineable areas? 

Given experience in the Cold Lake area it was felt that arsenic should be considered an issue for 

in situ operations until proven otherwise.  Arsenic in the mineable oil sands region should be 

investigated and taken off the table if it is shown not to be an issue.  Access to existing data 

sources was seen as important. 

5.2 Assemble Existing Data 

Question:  Should we assemble existing data from AESRD, ABMI, RAMP, LTRN etc. to generate 

regional maps of geochemical indicators of increased surface water – groundwater 

connectivity? 

Participants agreed that existing data should be assembled into a regional database.  Such a 

database should be a collaborative effort of industry and government.  It should be cost-shared 

and perhaps maintained by a third-party. 
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5.3 Use Existing Baseline Hydrology Water Quality and Water Balance Data 

Question: Should we use existing baseline hydrology, water quality and water balance data (as 

available) collected by Southern Athabasca Oil Sands (SAOS) operators and compare to annual 

assessments of site-specific hydrology (using isotope mass balance models) and distributions of 

runoff parameters to identify types of surface water settings that may be vulnerable to changes in 

groundwater contributions. 

Participants were split on using the existing data, with particular uncertainty around the scope of 

the data.  This suggests a need for a future workshop session so that the Southern Athabasca Oil 

Sands operators could explain the work done to date and potential to expand/extrapolate to the 

larger region. 

5.4 Develop List of Regional and Local Scale Issues 

Question: In the context of developing a model strategy, should we develop a list of regional and 

local scale issues that will need to be addressed by numerical modelling, rank in terms of 

priority.  Identify major flow and solute transport processes that need to be included to address 

these issues. 

Developing a list of issues will help to develop a useful model. 

5.5 Other Priority Work 

A number of issues were identified for additional work.  The need for a detailed groundwater 

inventory came up more than once, as did the need for a hydrogeological model.  The two core 

items would allow for better sustainable planning of groundwater use. 

6 RESPONSES TO MODELING QUESTIONS 

Although the Workshop participants were given very specific questions the participants focused 

on the general issue related to modeling and data collection.  There were differing views on 

which was more important – development of a model or collection of more data. 

There was general recognition that models are just one of many tools to assist companies and 

regulators in making project decisions.  However it was also noted that models and their 

predictions are used extensively in Environmental Impact Assessment work supporting the 

public interest decision and therefore more confidence in their underlying assumptions, data and 

results is needed.  One way to improve confidence is to continue to refine the models based on 

new information and monitoring results. 
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6.1 Other Models 

Question: Are there models other than FEFLOW that would be more appropriate?  What model 

scenarios would you suggest be considered for Phase 2 of the presently developed model?  How 

do we apply the most effectively developed model to achieve our objectives? 

The participants identified pros and cons for FEFLOW
1
.  Other models, including MIKE 11

2
, 

MIKESHE
3
 and MODFLOW

4
, were mentioned.  Participants also noted some characteristics of 

a “good” model. 

6.2 Moving from Regional Scale to Project Scale 

Question: How can the regional scale monitoring network/modelling be applied at the project 

scale? 

Regional modeling can help identify potential local issues that require analysis.  Data collection 

at the local-scale can be used to improve regional models (a virtuous cycle).  Both regional and 

local models can be used to provide regulatory consistency across projects in close proximity. 

6.3 Information Required to Improve and Constrain Models 

Question: Should we consult with modellers to identify which information should be collected to 

improve and constrain the predictive work around active surface water – groundwater 

interactive regions.  In the group discussion consider what information you would like to see 

collected during this task. 

There was a sense that more effort should be placed on data collection rather than refining 

models at this time.  More data will allow for a better understanding of the geology and 

hydrogeology, water chemistry, and changes in surface water bodies (notably wetlands).  

However, it was noted that models do help focus monitoring work by noting where data gaps 

exist. 

6.4 Desktop Survey of Models 

Question: Should we perform desktop survey of available surface water – groundwater 

interaction models currently available, including those already in use in the Lower Athabasca 

Region? 

It was noted that this may already have been done, and in any case is a low priority. 

                                                 

1 See http://www.feflow.info/  

2 See http://www.dhigroup.com/upload/publications/brochures/MIKE_11.pdf 

3 See http://www.crwr.utexas.edu/gis/gishyd98/dhi/mikeshe/Mshemain.htm 

4 See http://www.modflow.com/modflow/modflow.html 

http://www.feflow.info/
http://www.dhigroup.com/upload/publications/brochures/MIKE_11.pdf
http://www.crwr.utexas.edu/gis/gishyd98/dhi/mikeshe/Mshemain.htm
http://www.modflow.com/modflow/modflow.html
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6.5 Identify Advantages and Drawbacks of Models 

Question: Should we identify advantages and drawbacks of each model identified in task 4 and 

assess ability to successfully address priority issues of concern in the Lower Athabasca Region?  

In the group discussion consider what else we could do, other that identify the disadvantages and 

drawbacks of each models. 

It was noted that this may already have been done in 2007, and is therefore a low priority. 

6.6 Inventory and Evaluate Models 

Question: In the context of developing a modeling strategy should we take stock of models and 

techniques currently being used in context of surface water - groundwater interaction; perform 

independent evaluation of current models to assess their relative quality and prediction veracity. 

Data gaps on regional scale create significant challenges in being able to achieve this.  Therefore, 

data collection is key/top priority right now. 

6.7 Other Priority Work 

Common themes identified include: mapping of surficial geology and shallow aquifers; 

expanding the monitoring network, accessing Traditional Ecological Knowledge regarding the 

locations of important springs, developing a modeling strategy and developing a common 

database. 

7 RESPONSES TO HYDROGEOLOGY AND HYDROLOGY QUESTIONS 

7.1 Additional Groundwater Monitoring Sites 

Question: Are there additional sites within the proposed (Southern Athabasca Oil Sands) and 

existing (Northern Athabasca Oil Sands, Southern Athabasca Oil Sands and Cold Lake Beaver 

River) groundwater monitoring network that should be added?  Are there any key areas that 

should be addressed as priority areas? 

More information is required on the existing sites and the current priorities (however a greater 

understanding of the vulnerability mapping is needed). 

7.2 Influence of Devonian Formation 

Question: How can we better understand the influence of Devonian formation waters on 

groundwater and the Athabasca River? 

Participants identified the need to understand how to merge existing geology and hydrogeology 

data (with an emphasis on geochemistry, especially salts and metals) so that interpretations of 

potential impact can be made.  A number of suggestions for further technical work were made. 
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7.3 Assessment and Determination of Recharge Rates 

Question: Should a thorough assessment and determination of recharge rates in the oil sands 

area be considered a priority? 

Yes, although discharge measurements are equally important and may help bring certainty to 

recharge. 

7.4 Additional Monitoring Efforts 

Question: Should we identify what additional monitoring efforts could be undertaken to provide 

more info on surface water – groundwater interaction?  Surface Water – Groundwater 

monitoring programs can address priority issues like: Understanding/quantifying impacts on 

surface waters in the vicinity of surface mining activities; Understanding/quantifying impacts (if 

any) on surface water bodies; Understanding potential impacts, and mechanisms for impact, of 

in-situ development on groundwater. 

The CEMA-AITF reports (WorleyParsons 2010a,b) were considered to be good reference 

documents.  Water quantity needs (data and models) were mentioned more frequently than 

quality. 

7.5 Use Predicted Shallow Aquifer Drawdowns 

Question:  In the context of developing a better understanding of in-situ development impacts 

should we use predicted shallow aquifer drawdowns (numerical models) to determine if areas 

with predicted changes in groundwater levels coincide with surface water features identified to 

strongly rely on groundwater inflows.  Identify inputs/impacts of heave and source water 

withdrawal on interaction. 

There was a view that this would help as long as validated against monitoring data, and is a 

logical progression from simple maps.  There was also uncertainty around input data and 

modeling results in general suggesting a need for a future workshop on existing data, models, 

monitoring and the relationships between these. 

7.6 Other Priority Work 

There were a number of observations around the need for more transparency/access to data. 
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APPENDIX 1:  Organizations Represented at the Workshop 

The following organizations were represented at the Workshop: 

 

Provincial Government 

Alberta Environment and Water (now Alberta Environment and Sustainable Resource 

Development) 

Alberta Geological Survey 

Alberta Sustainable Resource Development (now Alberta Environment and Sustainable 

Resource Development) 

Energy Resources Conservation Board 

 

Federal Government 

Canadian Environmental Assessment Agency 

Department of Fisheries and Oceans 

Environment Canada 

Natural Resources Canada 

Parks Canada 

Transport Canada 

 

Industry 

Cenovus Energy 

Devon Canada 

MEG Energy 

StatOil 

 

Consultants and Researchers 

Cumulative Environmental Management Association 

University of Alberta 

WaterSMART 

Western Water Associates Ltd. 

Worley Parsons 
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APPENDIX 2:  Workshop Agenda 

 

Time Topic Lead 

0830 - 0845 Welcome, Introductions  Shauna Sigurdson 

0845 - 0900 

Establishing the Context 

 review objectives for the workshop 

including a brief introduction to the 

issues 

Shauna 

Sigurdson/Chris 

Powter 

0900 - 1000 

Regulatory/Emerging Issues 

 Regulatory agencies will review current 

regulatory approaches to address 

potential groundwater impacts from 

oilsands developments 

 Identification of emerging issues from a 

regulatory perspective 

AEW, ERCB, AGS, 

DFO  

1000 - 1015 Break 

1015 - 1105 

 

Groundwater/Surface Water Monitoring 

and Modeling 

 Overview of groundwater/surface water 

monitoring programs with an emphasis 

on their application to the environmental 

assessment and/or regulatory process 

EC and AEW 

1105 - 1205 

Results of Recent Literature Reviews 

Overview of groundwater "initiatives" (this will 

include current research and mapping efforts)  

 Recommendations on how to implement 

panel recommendations and the LARP 

groundwater management framework 

 Scoping document on "surface-

groundwater" interactions  

CEMA/Researchers 

1205 - 1245 Lunch 
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Time Topic Lead 

1245 - 1445 

Focused Group Discussions 

 Discussion of (1) AEW groundwater 

framework and (2) the short term 

objectives relating to groundwater 

monitoring and modeling (based on 

CEMA presentation: Project Summary: 

surface water - groundwater interaction 

in the Lower Athabasca Region (LAR)) 

All 

1445-1500 Break 

1500 - 1600 

Reporting and Discussion 

 Groups will report out in plenary with 

an opportunity for questions 

Chris Powter 

1600 - 1630 Wrap - up Chris Powter 
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APPENDIX 3:  Workshop Presentations 

The following presentations were made at the start of the Workshop to help set context and 

summarize policy development and recent research work. 

Provincial 

An approach to managing cumulative effects to groundwater resources in the Alberta Oil Sands  

– Margaret Klebek, Alberta Environment and Sustainable Resource Development 

Alberta’s Current Regulatory Framework and New Directions – Pat Marriott, Alberta 

Environment and Sustainable Resource Development 

Oil Sands Developments and Groundwater – Brenda A. Austin, Energy Resources Conservation 

Board 

Groundwater Initiatives at the Alberta Geological Survey – Dan Palombi, Alberta Geological 

Survey 

Federal 

Groundwater Monitoring in the Lower Athabasca: Overview of Activities & Groundwater 

Strategy for the Joint Canada-Alberta Implementation Plan for Oil Sands Monitoring – Greg 

Bickerton, Environment Canada 

DFO and Groundwater – Surface Water Interactions – Court Berryman, Department of Fisheries 

and Oceans 

Cumulative Environmental Management Association  

Groundwater Monitoring in the LAR: Panel Conclusions and What’s Next – Kim Sturgess, 

WaterSMART 

Project Summary: SW-GW Interaction in the Lower Athabasca Region (L.A.R.) – Jon Paul 

Jones, Jean Birks and John Gibson, Alberta Innovates – Technology Futures 

Groundwater Initiatives – Jon Fennel, WorleyParsons 
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APPENDIX 4:  Workshop Notes 

GENERAL QUESTIONS 

Likelihood of Interactions and Their Impact 

Question:  Do you feel there are or will likely be groundwater surface water interactions as a 

result of mineable and in-situ oil sands operations?  If so, do you expect them to be positive, 

negative or neutral? 

In general, the participants agreed there were likely to be interactions and that they would be 

more pronounced in the mineable oil sands area than in the in-situ area. 

Yes: Matter of the degree of communication that will be assessed by the proposed monitoring 

networks (NAOS, SAOS, and CLBRB).  Likely little effect or a negative consequence on 

quality. 

There will be changes to surface water – groundwater interactions due to operations.  The 

significance of change is in questions and highly variable spatially.  Uncertainty on what an 

acceptable level of change is. 

Yes, mineable area, negative impact; in-situ less. 

Mineable 

Yes likely. Unable to estimate. Qualifier but potentially negative. 

Short term negative interaction.  Long term could be more neutral (need more information). 

Mine through aquifer / also SW bodies/ generally negative. 

Yes.  Pathway identified.  Contribution confirmed.  Magnitude of flux unknown.  Potentially 

negative, hard to measure. 

In-situ 

Yes likely but unable to estimate qualifier but potentially negative, typically deep and more 

local effect. And in-situs are more flexible in its operations. 

Yes (ponds can leak) quality negative, quantity pressure on same qualifier negative impact. 

Water demand is high but most production occurs in deep GW aquifer.  Heave. 

Less risk.  Typically deeper/more removed, more localized effects.  Time to react, smaller 

footprint. 

Yes, magnitude uncertain. 

Yes, magnitude and metrics uncertainty. 

Yes, ambient interaction and negative neutral. 

Yes, ambient relationship, neutral to negative but manageable. 
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Yes, there will be interactions in mining and in-situ.  Will in most cases be negative except in 

unique circumstances. 

‘Negative’? but manageable. 

Don’t know enough to comment.  I would assume there is potential.  Thru the natural 

interactions we don’t fully understand. 

Increase knowledge. 

Monitoring to help calibrate models. 

Need to understand natural interactions before we can fully understand anthropogenic impacts. 

 

Appropriateness of Indicators 

Question: Are the proposed indicators appropriate/adequate for the purposes of assessing the 

condition of regional groundwater quantity and quality?  If not, what should be changed (i.e., 

added/removed)? 

Quality 

Indicators add calcium, magnesium, bromium, zinc. 

Good, water temp. 

Temperature, PAH, time series is important. 

Temperature (in-situ). 

Indicators identified are appropriate, however site specific.  Conditions will be different then 

the regional indicators. 

Quantity 

Sustainable yield available base flow assessment, difficult one, inventory (base?) difficult to 

evaluate. 

Base flow, wetland function (have a control and several indicators), water level, precipitation 

– recharge. 

Water level but time series normalized.  Flow direction and base flow sustainable required. 

Base flow, wetland function, age dating/stable isotopes – primary.  If not, what should be 

changed?  Location? 

Measurement of temporal water level measurements in aquifer (vertical gradients). 

Suggestions:  Hydrochemical cross sections to evaluate potential thresholds or triggers to be 

monitored.  Consider potential surface water indicators that could be manifestations of changing 

groundwater flows. 

Indicators as proposed are appropriate. 
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Would like stable isotopes to be primary indicator.  Should consider outcome-based indicators.  

Quantity indicators are good but need to be presented so that public can understand. 

Zinc/base flow separation assessment.  Sustainable yield may be too difficult as indicator to 

define use. 

Are there secondary indicators not listed in presentation? 

 

Triggers and Limits Approach 

Question: Is the use of triggers and limits to generate effective management actions a realistic 

approach? 

Yes.  However the implementation of measuring thresholds/triggers at a regional scale poses 

significant challenges (# of operators … who’s problem). 

Yes, mechanism is valid; some concerns about the immediacy of ultimate response by 

responsible party. 

Yes, but best at local scale, under adaptive management plan.  Too late at regional scale.  What is 

going on at local scale?  Reverse trends. 

Yes, but will need to be on a well by well basis.  Well by well vs. Regional triggers. 

Quality is fine.  Quantity: there are challenges with both in-situ/mining for this approach. 

To an extent.  Need similar risk-analysis between governments, standardized baseline, and 

interpretation of the data. 

Baseline – well by well to get limits. 

Importance of existing trends to ensure you measure real deviations. 

Build into the approvals or could be a large bureaucratic problem.  Ensure operator is responsible 

to investigate. 

Improve in time: not static, revised as more knowledge gained.  Revisit every 5 years. 

Subject to refinement. 

Step by step investigative approach is appropriate if limit exceeded. 

Location of monitoring wells. 

Can’t just be based on triggers/limits alone.  Need to look at scope of trend. 

Can’t set one trigger/limit value for entire aquifer, needs to be well per well. 

Use of triggers needs to consider trends & greater context, not just single sampling data point. 

Need site-specific indicators, triggers, limits, monitoring, and action. 

Triggers/limits difficult to apply across a region.  Triggers established only at well by well basis. 

Trending before trigger exceeded needs to ‘trigger’ investigation. 
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Regional Groundwater Monitoring, Evaluation and Reporting Group 

Question:  Is there anything that should be added or changed with respect to the newly formed 

Regional Groundwater Monitoring, Evaluation and Reporting Group? 

Structure and Function 

Too early – group is still establishing Terms of Reference. 

Set up Alberta Environment and Sustainable Resource Development Monitoring Panel.  Panel 

recommends independent monitoring program, not led by government or industry (not clear who 

is in technical group). 

Aligned with any future monitoring commission. 

More information needed as the role of the RGMER and the reporting function. 

More information on the role and responsibilities thru RGMER Group. 

Independent monitoring – retain independent monitoring commission.  Didn’t follow 

recommendation of panel. 

Backfill the science to make a world class upgrade (?). 

Should have First Nation’s reps. 

Need to be aligned with other groups. i.e., need to be well linked to monitoring group and federal 

Need a business model. 

How would natural variability be captured? (baseline acquisition). 

Data management – main focus/key piece.  Collected, managed, assessed, standardized 

collection/analysis.  Regional risk assessment.  Minimum amount of data required in order to 

validate the model. 

Unified data management. 

 

Technical 

Question: base of groundwater protection is measured at 4,000 mg/L.  However Group has 

proposed to monitor up to 10,000 mg/L (non-saline monitoring?). 

Groundwater quantity – NAOS – Monitoring of basal aquifer outside of many areas. 

Quantity needs to be better addressed. 

Needs monitoring of hydraulic head on basal aquifer, on regional scale. 

Standardization of Federal/Government of Alberta data collection, management, assessment 

reporting/communication/modelling/risk assessment. 

Regional scale risk assessment. 

Regional scale Environmental Impact Assessment vs. site/project. 



 

118 

RESPONSES TO CHEMISTRY AND WATER QUALITY QUESTIONS 

Arsenic 

Question: Arsenic issues have been identified in the in-situ area.  Are there any potential arsenic 

issues, natural and/or anthropogenic, that should be considered in mineable areas? 

Thermal mobilization (yes, until proven no). 

Natural arsenic in Cold Lake Area (yes, until proven no). 

For in-situ the potential is real (yes, until proven no). 

An issue for in-situ.  Requires appropriate source and geochemical conditions.  More than just 

arsenic (selenium, mercury, nickel, vanadium etc.). 

Arsenic in mineable areas needs to be addressed – if not an issue then take it off the table. 

More assessment of materials (sources: natural formations, plant tailings, overburden). 

Question:  Who has data on this and how can we get it?  Do we need to generate new data? 

AEW has it, Alberta Health and Wellness has it but it is hard to get it.  Reported by operators. 

Operator EPEA reports. 

Yes we need new data, materials testing. 

 

Assemble Existing Data 

Question:  Should we assemble existing data from AEW, ABMI, RAMP, LTRN etc. to generate 

regional maps of geochemical indicators of increased surface water – groundwater 

connectivity? 

Yes.  Falls back to data. 

Yes.  Need for a regional database as part of regional ground work characterization. 

Yes. Third party agency. 

Needs to be collaborative. 

Shared industry/government. 

Who is best placed lead?  Outsourced but cost-shared between government and industry. 

Royalties on water to help fund or cost on disposal?  Charge for disposal? 

Royalty on water alienations.  Waste injections. 

 

Use Existing Baseline Hydrology Water Quality and Water Balance Data 

Question: Should we use existing baseline hydrology, water quality and water balance data (as 

available) collected by Southern Athabasca Oil Sands (SAOS) operators and compare to annual 
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assessments of site-specific hydrology (using isotope mass balance models) and distributions of 

runoff parameters to identify types of surface water settings that may be vulnerable to changes in 

groundwater contributions. 

Agreed.  Do an initial screening of what might be a sensitive reception. 

No, not holistic enough, you would need definite tools. 

You would have to combine with surface water monitoring. 

Integrate to regional scale from project specific data. 

Is this holistic enough?  Also required. 

Pathways. 

Geological frameworks. 

Sensitivities (aquatic habitat). 

 

Develop List of Regional and Local Scale Issues 

Question: In the context of developing a model strategy, should we develop a list of regional and 

local scale issues that will need to be addressed by numerical modelling, rank in terms of 

priority.  Identify major flow and solute transport processes that need to be included to address 

these issues. 

Yes.  Ultimate goal to achieve a standardized system.  Standardized verification parameters for 

the model.  Need uncertainty analysis as part of this. 

Establish objectives.  Determine data needs.  Select software and establish. 

Develop a modeling framework predicated on: 

Data needs. 

Verification requirements (+/- % for steady state/water balance). 

Conceptualization. 

Uncertainty. 

 

Other Priority Work 

A full inventory, better inventory of the water quantity/supply in the aquifer.  Need to know how 

much is being put back in.  Both will feed the sustainable yield.  Sustainable yields are important 

for saline. 

Groundwater inventory.  Recharge assessment.  Life cycle value analysis on fresh vs. saline 

sources of water for in-situ and/or mining. 

Develop a hydro geological database and conceptual hydro geological model. 
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Infrastructure development, backfill the science to support. 

 

RESPONSES TO MODELING QUESTIONS 

Other Models 

Question: Are there models other than FEFLOW that would be more appropriate?  What model 

scenarios would you suggest be considered for Phase 2 of the presently developed model?  How 

do we apply the most effectively developed Model to achieve our objectives? 

FEFLOW model ok when linked with surface water models. 

FEFLOW is closed source, must be purchased and therefore restricts use by some 

people/stakeholders. 

MIKESHE can be used when linked with MIKE11. 

Link existing model.  MIKESHE – MIKE 11.  Telescope into local area. 

MODFLOW is a standard universally accepted model. 

However some technical challenges with open source like MODFLOW that would not provide 

as high quality of a product. 

Model should be probabilistic and stochastic instead of predictive and deterministic (allows more 

honest and transparent representation for decision making). 

Ideally model should be package with deformable mesh (especially for in-situ). 

Need to be able to take ownership/communicate results. 

Scenarios of future water use could be refined and a worst-case scenario. 

 

Moving from Regional Scale to Project Scale 

Question: How can the regional scale monitoring network/modelling be applied at the project 

scale? 

Regional models used to indicate where localized modelling should be done.  Regional 

monitoring gives baseline, can be used by proponents for comparison with specific sites.  

Regional model provides boundary conditions.  Regional monitoring/modelling can identify key 

issues relevant to local scale. 

Helps provide consistency across projects (in areas where operators are in close proximity). 

No – need refined scale. 

Predictive/deterministic.  Probabilistic/stochastic – modelling- range of outcomes. 

Can use regional boundary conditions. 

Use project-scale for targeting local drilling and for baseline. 
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Information Required to Improve and Constrain Models 

Question: Should we consult with modellers to identify which information should be collected to 

improve and constrain the predictive work around active surface water – groundwater 

interactive regions.  In the group discussion consider what information you would like to see 

collected during this task. 

Done by CEMA with Alberta Innovates – Technology Futures. 

Focus on data collection rather than modeling now. 

Geology – airborne geophysics – mapping.  A lot of uncertainty. 

Improved understanding of geology; better mapping. 

Map of steaming operations overlain with surface water features. 

Water levels.  Condition and changes in wetlands.  Isotope mass balance. 

Isotopes/mass balance – calibrate model? 

 

Desktop Survey of Models 

Question: Should we perform desktop survey of available surface water – groundwater 

interaction models currently available, including those already in use in the Lower Athabasca 

Region? 

Partially done in 2007 (?) – led by industry and recommend hydrogeosphere. 

Low priority. 

MIKESHE – McClelland Lake fen. 

 

Identify Advantages and Drawbacks of Models 

Question: Should we identify advantages and drawbacks of each model identified in task 4 and 

assess ability to successfully address priority issues of concern in the Lower Athabasca Region?  

In the group discussion consider what else we could do, other that identify the disadvantages and 

drawbacks of each models. 

Been done in 2007 – low priority. 

 

Inventory and Evaluate Models 

Question: In the context of developing a modeling strategy should we take stock of models and 

techniques currently being used in context of surface water – groundwater interaction; perform 

independent evaluation of current models to assess their relative quality and prediction veracity. 
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Data gaps on regional scale create significant challenges in being able to achieve this.  Therefore, 

data collection is key/top priority right now. 

Other Priority Work 

Shallow aquifer mapping (so far focus has been deep). 

Surface geology mapping. 

Mapping – surficial, geological. 

Expansion of monitoring network – number of wells. 

Expand monitoring network/met stations. 

Expand isotope sampling. 

Isotope/
222

RN sampling programs. 

TEK – where are the important springs? 

Complete water balance. 

Building common database with all players. 

Determine where groundwater – surface water interaction modelling is needed.  Where are the 

objectives of modelling? 

What data is available & what is needed to achieve a groundwater – surface water interaction 

model? 

Involves data collection.  Ensure data is open. 

Develop a modelling strategy: 

Verification/validation of modelling is critical here. 

Government led. 

Funding model will be provided by cabinet. 

Set standards for sampling and analysis/well construction. 

This is evolving, so can’t comment on who funds. 
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RESPONSES TO HYDROGEOLOGY AND HYDROLOGY QUESTIONS 

Additional Groundwater Monitoring Sites 

Question: Are there additional sites within the proposed (Southern Athabasca Oil Sands) and 

existing (Northern Athabasca Oil Sands, Southern Athabasca Oil Sands and Cold Lake Beaver 

River) groundwater monitoring network that should be added?  Are there any key areas that 

should be addressed as priority areas? 

Table feels that we are not sufficiently informed as to the existing sites that have been identified. 

Likely key areas exist, however a greater understanding of the vulnerability mapping is needed. 

 

Influence of Devonian Formation 

Question: How can we better understand the influence of Devonian formation waters on 

groundwater and the Athabasca River? 

More intensive studies on geology and hydrogeology of Devonian succession. 

Greater geochemical and isotopic analysis of Devonian waters. 

Continued geophysical surveys. 

Salinity, metals. 

All about saline water (metals). 

Geophysical surveys. 

Pore water sampling within streambed. 

Isotope work (calibrations). 

 

Assessment and Determination of Recharge Rates 

Question: Should a thorough assessment and determination of recharge rates in the oil sands 

area be considered a priority? 

Yes.  Although discharge measurements are equally important and may help bring certainty to 

recharge. 

 

Additional Monitoring Efforts 

Question: Should we identify what additional monitoring efforts could be undertaken to provide 

more info on surface water – groundwater interaction?  Surface Water – Groundwater 

monitoring programs can address priority issues like: Understanding/quantifying impacts on 

surface waters in the vicinity of surface mining activities; Understanding/quantifying impacts (if 
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any) on surface water bodies; Understanding potential impacts, and mechanisms for impact, of 

in-situ development on groundwater. 

Perhaps a best practice modelling guidelines. 

AITF presentation outlines surface water - groundwater monitoring and modelling strategy quite 

thoroughly. 

Change in groundwater chemistry. 

Quality – different than quantity. 

Quantity 

Field date used to calibrate models. 

Integrate models required for approvals, used to help with monitoring. 

Coupled models (groundwater and surface water). 

Focus on data management system – products second. 

Put controls in place to understand processes. 

 

Use Predicted Shallow Aquifer Drawdowns 

Question:  In the context of developing a better understanding of in-situ development impacts 

should we use predicted shallow aquifer drawdowns (numerical models) to determine if areas 

with predicted changes in groundwater levels coincide with surface water features identified to 

strongly rely on groundwater inflows.  Identify inputs/impacts of heave and source water 

withdrawal on interaction. 

Agree…generally speaking…validate with monitoring data. 

Discussion focused around lack of input data and uncertainty in the range of surface heave; and 

modelling results in general. 

Natural progression from maps. 

 

Other Priority Work 

Communication.  Integration.  Transparency. 

Need one common data portal. 

None at the present time outside of what has been discussed today.  

Top 3 things we would like to see done: 

Data integration and data sharing amongst agencies. 

Data transfer from provincial to federal agencies. 



 

125 

Data dissemination. 

Who leads: federal and provincial agencies. 

Further discussion and brainstorming around triggers and outcomes monitoring. 

Model validation. 

 


