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ACRONYMS USED IN THIS SUPPLEMENTAL INFORMATION 
REQUEST RESPONSE 

The following acronyms are used in this Supplemental Information Request. 

ASRD Alberta Sustainable Resource Development 
CI Confidence Interval 
CWS Canadian Wildlife Service 
LSA Local Study Area 
MacKay OPCO MacKay Operating Corp. 
ROW Rights-of-Way 
WSW Water Source Well 
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ALBERTA ENVIRONMENT SUPPLEMENTAL INFORMATION 
REQUESTS 

1. WATER 

1 Response to Supplemental Information Requests Round 2, Question 35(b), 
Figures 35-3 and 35-4, Pages 62-63. 

With Figures 35-3 and 35-4, MacKay OPCO presented what was said to be the 
calculated upper-bound uncertainty in near-surface drawdown extent within and beyond 
the footprint of the MacKay Channel (i.e. out to the 1-m drawdown contour).  The along-
channel extent of near-surface drawdown outside of the aquifer footprint is based on the 
distribution in near-surface drawdown inside the footprint as predicted by MacKay 
OPCO’s groundwater model.  However, it appears the latter is based on the calibrated-
case prediction, not the upper-bound uncertainty estimate. Using the calibrated prediction 
results in a near-surface drawdown extent along the Channel axis that is less than would 
result if the upper-bound uncertainty estimate were used.   

a. Illustrate the upper-bound drawdown distribution inside the MacKay Channel footprint, 
and based on this distribution, the upper-bound drawdown extent outside the MacKay 
Channel footprint. 

Response: 

To facilitate a discussion of the near-surface drawdown prediction uncertainty, the methods and 
assumptions upon which the predicted drawdown on Figures R2 35-1 through 35-4 were 
calculated are described below.  A discussion of the prediction uncertainty and a response to 
the question then follows. 

1. As described in SIR Response R2 27a, the no-flow boundary limits around the MacKay 
Channel footprint result in an over estimation of the predicted near-surface drawdown 
directly above the Channel.  This is because the model does not allow for any lateral 
groundwater flow in the near-surface sediments.  Since the calibrated model was used 
to predict drawdown in the near-surface sediments above the Empress Channel, it is 
assumed to be conservative. 

 
2. Also described in SIR Response R2 27a, the 95% confidence interval (CI) for predictive 

uncertainty of near-surface drawdown was calculated for a theoretical observation point 
150 m north of 06-05 water source well (WSW) (Observation Point #1) for the date of 
July 1, 2059, using PREDUNC1.  The 95% CI upper-bound of near-surface drawdown 
was calculated to be 8.49 m for the Application Case and 9.72 m for the Planned 
Development Case.  The 95% CI for predictive uncertainty of near-surface drawdown 
calculated at a greater distance away from pumping wells would necessarily be less than 
the drawdown at Observation Point #1. 

 
Predictions of lateral propagation of drawdown in the near-surface sediments, beyond 
the edge of the Channel, were therefore calculated with an analytical solution described 
in McWhorter and Sunada (1977). This analytical solution predicts lateral propagation of 
drawdown based on an assumed instantaneous change in hydraulic head.  The 
predicted drawdown at Observation Point #1 of 3.51 m for the Application Case and 
4.36 m for the Planned Development Case were used as inputs to the analytical 
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equation to predict the corresponding change in drawdown in the near-surface 
sediments over a period of 45 years.  Results from the calibrated solution were shown in 
Table R2 35-1.  The estimated near-surface drawdown extent was estimated to be 
255 m for the Application Case and 285 m for the Planned Development Case.  This 
approach over predicts drawdown in the near-surface sediments because the maximum 
simulated drawdown was calculated in a model with no lateral flow in the near-surface 
sediments.  In addition, the maximum simulated drawdown in the near-surface 
sediments will not occur until the end of the Project life (45 years). 

 
3. As shown in Table R2 35-1, the prediction uncertainty of the lateral extent of 1 m 

drawdown as calculated with McWhorter and Sunada (1977) is also based on an 
assumed 95% CI range of Undifferentiated Overburden Aquifer/Aquitard hydrogeologic 
characteristics.  When coupled with the 95% likelihood of drawdown being less than 8.49 
m in the Application Case, the probability of the 1 m drawdown propagating less than 
1,275 m from the point of maximum drawdown above the channel is 99.8%.  Results 
from McWhorter and Sunada (1977) using the combined upper-bound confidence 
interval for the hydrogeologic characteristics and the near-surface drawdown are shown 
on Figures R2 35-1 and R2 35-2.  
 

4. Results from the numerical model calibrated solution for the near-surface drawdown 
above the MacKay Channel (as described above in Point #1) were manually coupled 
with the maximum lateral extent of 1 m drawdown contour propagation as estimated with 
McWhorter and Sunada (1977) (as described above in Point #3), and were shown on 
Figures R2 35-3 and R2 35-4.  Given that the estimate of lateral extent from channel 
edge is only valid at the point for which the 95% CI drawdown in the near-surface 
sediments was calculated (Observation Point #1), the lateral propagation of near-surface 
drawdown at all other points in the channel is over estimated.  Furthermore, the manual 
coupling is not mass conservative. The compounding of simplifying assumptions listed 
above results in a very conservative prediction of drawdown propagation away from the 
channel in the near-surface overburden.  
 

The conservativeness of the compounding simplifying assumptions of the presented solution 
can be demonstrated by calculating the change in groundwater volume associated with the area 
of elevated near-surface drawdown risk for the application case (Figure R2 35-3).  This 
dewatering alone (not including change in head in Empress Aquifer) accounts for 1.42 x 108 m3 
of groundwater released from storage.  Amortized over the life of the Project, this is equivalent 
to a groundwater withdrawal rate of approximately 8,500 m3/d which is much greater than the 
average daily withdrawal rate of 2,738 m3/d over the life the Project (Round 2 SIR Responses, 
Appendix B). 
 
In summary, Figures R2 35-3 and R2 35-4 are more than adequate to support discussions of 
maximum near-surface drawdown.  It is very unlikely that near-surface drawdown shown in 
Figures R2 35-3 and R2 35-4 will ever be realized due to:  

• the combination of conservative simplifying assumptions used to create those figures; 
and  

• the implementation of mitigative measures should groundwater monitoring indicate that 
effects to groundwater and surface water quantity may occur (see SIR Response R3 2). 
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REFERENCES 

McWhorter and Sunada 1977, “Ground-Water Hydrology and Hydraulics”, Water Resources 
Publications, LLC. 
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2 Response to Supplemental Information Requests Round 2, Question 16(c), 
Page 23; Question 27(c), Page 48; and Question 29(a), Page 51. 

In 16(c) and 29(a), MacKay OPCO was asked to discuss and demonstrate, respectively, 
the efficacy of multiple wells as a contingency measure against water table effects due to 
pumping.  The intent of Question 29(a) was to obtain a quantitative analysis of this 
effectiveness with the expectation that the MacKay Channel model would be used to 
simulate the near-surface drawdown resulting from a greater number of and/or more 
widely-spaced wells (pumping at lower rates). In 27(c), MacKay OPCO was asked to 
either include predicted water-table drawdown effects due to aquifer pumping in its 
residual effects assessment or explain on what basis these effects can be excluded. 

The response to 16(c) implies that MacKay OPCO expects that the well number and/or 
spacing contingency will be able to reduce water table effects to a low level. This 
conclusion was not supported by an analysis of contingency water supply effectiveness. 
While MacKay OPCO states that the local draw-down at each well and in shallow 
associated overlying aquifers will be reduced, it does not provide an estimate of how 
much reduction can be expected and under what circumstances.  

MacKay OPCO also indicates they will optimize well spacing in an attempt to minimize 
draw-down effects. MacKay OPCO’s response to 29(a) refers back to the 16(c) response. 
In responding to 27(c), MacKay OPCO justifies excluding predicted adverse effects due 
to pumping from the residual effects assessment by stating that mitigation provisions in 
its adaptive groundwater management plan will prevent substantive effects from 
occurring, but does not provide supporting evidence that effective mitigation is a likely 
outcome if the contingency were implemented. 

In contrast to MacKay OPCO’s explanation of extra-well effectiveness as a water supply 
contingency, inspection of the spatial relationship between the water table drawdown 
contours and the pumping locations, illustrated in Figures 35-3 and 35-4 (see SIR3_1), 
suggests the possibility that increasing the well number count would have only a limited 
mitigating effect on the areal extent of water-table draw down, due to interference effects 
and the finite length of the aquifer. That is, the figures show three simulated supply wells 
located within a predicted 3 – 4 m deep in-channel cone of depression, while spaced 
approximately 4 to 8 km apart. The figures also show a general depression cone 
extending laterally beyond the aquifer footprint, with regions where this lateral migration 
is predicted to occur including areas adjacent to only moderate amounts of in-channel 
water table depression (i.e. 1–2 m draw down) as well as adjacent to areas of 3–4 m in-
channel drawdown more proximal to the pumping locations. This indicates that the spatial 
extent of the overall draw-down depression is relatively insensitivity to the magnitude of 
the in-channel depression cone (provided that this is substantially in excess of 1 m) and 
therefore relatively insensitive to the number and spacing of pumping locations. The 
relative merit of these two divergent outcomes (i.e. well-number contingency 
effectiveness versus ineffectiveness) can be evaluated using the groundwater model. 

a. Demonstrate the efficacy of the proposed well number/spacing contingency using the 
groundwater model. 

b. If the modeled contingency plan does not show the reduction in the upper-bound 
prediction of water-table draw down to a low magnitude level, provide an explanation 
why the environmental effects assessment does not need to take this residual effects 
estimate into account. 
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Response: 

As described in SIR Response R2 20, Quaternary wells drilled in Empress Formation sediments 
within the MacKay Valley Channel have been shown to be extremely productive.  Winter 2011 
drilling results have resulted in the completion of two wells with estimated transmissivities in 
excess of 1,000 m2/d and long-term well yields in excess of 1,500 m3/d.  With this productivity, it 
is likely that drawdown in the MacKay Valley Channel will be relatively diffuse and low in 
magnitude.  Given that there is greater than 70 m of predominantly fine-grained Quaternary 
sediments overlying the MacKay Valley Channel, minimal effects of pumping will be noted at the 
ground surface.  MacKay Operating Corp. (MacKay OPCO) has emphasized that monitoring of 
drawdown effects will be critical to the long term operation of these wells.  If targets and 
thresholds (determined in consultation with Alberta Environment) are exceeded, potential 
mitigative strategies include the following: 

• Installing additional source wells along the MacKay Valley Channel, resulting in lowered 
overall vertical hydraulic gradients between the aquifer and overlying sediments.   

• Decreasing the pumping rates of the MacKay Valley Channel supply wells.  This will 
decrease the magnitude of drawdown in the MacKay Valley Channel and decrease the 
induced hydraulic gradient between the ground surface and the Empress Channel 
aquifer. 

• Turning off the supply wells in the MacKay Valley Channel. 

• Switching pumping to other groundwater sources, such as bedrock aquifers. 

 

The use of groundwater modelling to support the Project application has been conducted to 
show, in an overall sense, the level of drawdown that could be expected to occur as a result 
of pumping this aquifer.  The numerical model was constructed from a simplified conceptual 
model and the short term data sets were used to calibrate the model.  As such, the 
numerical model does not incorporate any heterogeneity in the MacKay Valley Channel and 
the overlying confining aquitard.  Given the high diffusivity of the MacKay Valley Channel 
and with the lateral confinement of the channel edges, the numerical model is not a suitable 
tool to evaluate the efficacy of adding additional supply wells to the MacKay Valley Channel 
and redistributing the pumping rates as part of a mitigative scenario. 

MacKay OPCO expects that long term pressure monitoring, with drawdown limits and time 
considerations, will be the most effective method of gaining a better understanding of the 
flow system and designing the most effective mitigation strategies, should they be required. 

3 Response to Supplemental Information Requests Round 2, Question 19(a), 
Page 30.  

MacKay OPCO states that the non-consumptive water use calculation does not include 
requirements for wintertime ground strengthening operations such as well pad freezing.   

a. Explain why these water requirements were not included. 

Response: 

The water required for wintertime ground strengthening operations such as well pad freezing is 
part of winter time oil sands delineation programs, which will not occur every year.  The amount 
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of water required would be dependent on the number of delineation wells drilled.  Since this is 
not an annual requirement, the water required for these sporadic operations were not included 
in the annual water balance.   

 

2. TERRESTRIAL 

4 Response to Supplemental Information Requests Round 2, Question 2, Page 6.  

MacKay OPCO answered the original question concerning the meaning of low-use in 
reference to the 70 km ROW to access a source water and disposal site.  From the 
perspective of reducing impact to wildlife, ASRD agrees with the answer, however they 
would like MacKay to consider the Integrated Land Management implications and the 
need to consider if there are other projects requiring a road in this area.   

a. It is possible that other companies may propose projects to the west of the MacKay 
project area.  If this occurs what are the options for MacKay to share access such as 
this 70 km source water and disposal site access with these other users to reduce the 
number of access' and therefore impact to this west area? 

Response: 

MacKay OPCO understands that there may be other projects in the area that could be accessed 
using this road.  If this occurs, MacKay OPCO will discuss the use of this access to reduce the 
need for additional access and impact to the west area with ASRD and other operators in the 
area. 

  

5 Response to Supplemental Information Requests Round 2, Question 52, Page 81 

MacKay OPCO has presented a table that lists ‘overlapping’ and ‘reused’ linear features.   

Clarify the difference between ‘overlapping’ and ‘reused’. 

a. Provide a calculation of the total area (m2 or ha) of linear existing disturbance that will 
be re-used, and a calculation of the proportion of existing linear disturbance that will 
be re-used versus not. 

Response: 

Reused linear features include proposed rights-of-way (ROWs) that superimpose any existing 
linear disturbance without new linear disturbance extending off of the ROW. Overlapping linear 
features include any ROW that consists of an intersection of a new disturbance and an existing 
ROW. Both reused and overlapping linear features are included in the existing linear 
disturbance calculations. 

For the Project footprint, Table R2 52-1 presents a summary of the existing linear features that 
were reused or overlapped. As described in SIR Response R1 109c, the existing linear 
disturbance that has been utilized in the Project footprint is 37 ha.  
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Within the terrestrial local study area (LSA), existing linear features (cutlines, pipelines, ROWs, 
transportation, seismic lines) occupy approximately 300 ha.  As a proportion, MacKay OPCO is 
re-using approximately 12% of the existing linear disturbances within the terrestrial LSA. 

 

6 Response to Supplemental Information Requests Round 2, Question 58, Page 86 

MacKay OPCO committed to undertaking a great blue heron rookery survey.  MacKay 
OPCO also committed to undertaking additional snow-tracking surveys, owl surveys, and 
bat surveys. 

a. When will the additional survey results be submitted? It is recommended that all 
survey results be submitted as a single package. 

Response: 

The results of the snow-tracking and owl surveys will be submitted by the end of May 2011 and 
the results of the bat and great blue heron rookery surveys will be submitted by mid-September 
2011.  
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7 Response to Supplemental Information Requests Round 2, Question 59, Page 87 

MacKay OPCO states that CWS recommendations for nest searches will be used. CWS 
only recommends conducting nest searches for small areas.  

a. What size of area will MacKay OPCO consider to be too large to effectively nest 
search? 

Response: 

The draft CWS guideline for migratory bird active nest surveys (CWS 2008) recommends a 
minimum survey intensity of 1.0 ha/hour/survey. There is no guideline for maximum area.  Areas 
with difficult terrain or dense vegetation will require a higher survey intensity (smaller 
area/hour/survey). The size of the survey site will be limited to the area to be cleared within a 
10-day period immediately after the survey has been completed.  MacKay OPCO will employ an 
adequate number of survey crews to conform to these guidelines. 

7 b. Provide the protocol MacKay OPCO plans to use to conduct nest searches. 

Response: 

MacKay OPCO will conduct nest searches following the recommendations in the draft CWS 
guideline (2008).  Mackay OPCO expects clearing to be conducted outside the restricted period.  
However, if required, the nest searches will be completed as follows: 

• survey intensity of 1.0 ha/hour/survey; 

• surveys will be conducted between sunrise and 10:00 AM; and 

• transects and observation station density will be dependent on clear lines of sight; 

• records will include species and indications of nesting activity; 

• survey sites (observation stations and transects), nests and sightings will be geo-
referenced and recorded; and 

• replicate surveys will be conducted when, in the lead surveyor’s professional judgment, 
additional surveys are warranted (i.e., the lead surveyor is not confident that potential 
nests have been identified due to complicating factors, such as, dense forest cover or 
inadequate time between sunrise and 10:00 AM). 

REFERENCES 

Canadian Wildlife Service (CWS). 2008. Migratory Bird Active Nest Surveys – Canadian Wildlife 
Service (Pacific and Yukon Region) Advice to Industry. Draft.  4 pp. 
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8 Response to Supplemental Information Requests Round 2, Question 60b, Page 88 

The AGP mitigation measures MacKay OPCO is proposing fall below the standard set by 
other operators and do not adhere to ASRD’s recommendations.  A crossing interval of 
250 metres is recommended in caribou areas.   

a. Given that caribou are a threatened species, and MacKay OPCO will be expected to 
undertake mitigation measures for all species-at-risk, revise the crossing interval that 
MacKay OPCO will use to ensure barriers to caribou movement are mitigated. 

Response: 

MacKay OPCO expects that the proposed crossing interval will mitigate barriers to caribou 
movement.  The effectiveness of the proposed crossings will be evaluated as part of the wildlife 
monitoring program that will be implemented for the Project.  Additional crossings may be 
considered based on the results of the monitoring program.   

 


