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Issue or Statement:

ÅIndustry Standard vs. State of Art (Academic Research) (Dr. Hollander)

Rebuttal:

ÅIndustry standard is not bare minimum. Industry standard relies on proven approaches to collect and 
analyze data that others can follow and repeat. 

ÅState of Art (Academic Research) is about testing new ideas or trying to develop new methods to 
collect and analyze data to expand the knowledge base. Research is intentionally novel but is not 
trusted or proven until it has been validated by others and applied.

ÅRegulatory agencies typically do not allow for State of Art (Academic Research). Need to 
utilize/apply proven technologies and approaches to mitigate any project impacts.

ÅKey Differentiator: Every one of the Technical Experts engaged by Sio has a professional 
designation and is bound by a Code of Ethics and Professional Conduct to protect the public 
interest. 

We all risk loss of our license, credibility, disciplinary action and our livelihoods if we do not 
abide by these requirements.

Clarifications
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Issue or Statement:

ÅShale collapse was not considered by groundwater modelling. (Dr. Hollander)

Å Alleged that the information provided was only provided the first week of the CEC hearing and therefore had not 
been reviewed. (Dr. Hollander)

Rebuttal:

ÅShale collapse was considered in all groundwater modelling conducted to date by assuming it was not present 
and therefore took on the properties of the sandstone, which will permit the flow of water to the void and the 
exchange of water between the aquifers. 

Å This was explained in detail during a virtual meeting attended by Dr. Hollander, Gerd Wiatzka, Tony Brown, 
Doug McLachlin, Taesang Ahn, Cliff Samoiloff, Arash Eshraghian, Steve Bundrock and Sio Silicaôs 
representatives on September 6, 2022 prior to finalization of their review. Approximately 21 minutes and 10 
seconds into the recorded meeting we specifically discussed the assumed 200m radius of possible shale 
collapse and how that was addressed in the numerical groundwater model. It was explained that the analysis 
explicitly analyzed a scenario that contemplated shale failure. 

Å We were surprised and disappointed to learn that that those facts were not considered in the finalized version 
of comments provided by PorousTec. 

Clarifications
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Issue or Statement:

ÅMethod of modelling shale collapse is not appropriate. (Dr. Hollander)

Rebuttal:

Å This has been discussed in detail over the past two weeks. 

Å Water must flow through the sandstone to enter the void before it can migrate between the aquifers.

Å The hydraulic conductivity of the sand was assigned to the shale within the numerical groundwater model as it 
will provide resistance to groundwater flow. You cannot assign an infinite hydraulic conductivity in a model.

Å The hydraulic conductivity of the void is of little relevance to the overall regional groundwater flow patterns.

Clarifications
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Issue or Statement:

Å ñOverall, this information suggests the Winnipeg Shale is an 
effective hydraulic barrier to interaction between the two aquifers 
at this locationò (AECOM Report)

Rebuttal:

Å Statement was intended to describe function of Winnipeg Shale 
regionally, but there was no intention to apply this statement to 
the Winnipeg Shale across the model domain as there are clear 
differences. 

Å Winnipeg Shale does provide some resistance to the exchange of 
groundwater between the Red River Carbonate and Winnipeg 
Sandstone aquifers, but it is clearly not a perfect hydraulic barrier: 

Å Leaky aquitard response during pumping test.

Å Abundant (>1,000) wells interconnecting the two aquifers.

Å Observed degree of natural weathering in core.

Å Natural variability in thickness regionally.

Clarifications
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Clarifications

Issue or Statement:

ÅMatrix suggested that 200 L per person per day 

may not be an appropriate assumption.

Rebuttal:

ÅAECOM relied on EAP for Rural Municipality of 

Springfield (Friesen, 2019).

ÅTherefore, AECOM assumptions are 

appropriate and may be overly conservative.

ñCurrently, water use in both Oakbank and Dugald

is approximately 200 L/person/day (WSP, 2018), 

with the average use dropping per year over the 

last several years.ò
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Clarifications

Issue or Statement: 

Å The integrity of sample Bru 96-1 collected in November 2020 is questionable because 
there was a significant delay between sampling and testing. (Dr. Hollander)

Rebuttal: 

Å All water quality samples were collected and stored following Standard Operating 
Procedures and delivered to ALS laboratory by trained professionals under standard 
Chain of Custody procedures. 

Å Bru 96-1 was collected on November 13, 2020, stored on ice and delivered to the 
laboratory on November 17, 2020. Four days between sampling and delivery to the 
laboratory are routine.

Å Laboratory tests were completed within the recommended hold time.

Å Water quality results were similar to Bru 96-1 sample collected on December 02, 2020.
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Clarifications

Issue or Statement:

ÅSio has not been controlling access to extraction sites or 

implementing health and safety protocols.

Rebuttal:

ÅExtraction wells are located on private property.

ÅGates and signage have been repeatedly installed and 

removed by vandals on more than one location.

ÅExample: Gate installed at Bru-95 facility site prior to 

extraction activities occurring in June/July 2019. Gate 

installed in May 2019. Wells drilled mid-June 2019.

ÅTarps utilized to cover sand piles following public concerns.
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Clarifications

Issue or Statement: 

ÅConcerns over connection between slurry loop and reinjection of water.

Rebuttal:

ÅThere is no connection between the two systems.
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Clarifications

Issue or Statement:

Å There are no examples of mining in proximity to developed areas. (Matrix)

Rebuttal:

Å There are hundreds of examples of mining near communities and water supplies, 

including many mining towns:

Å RM of Springfield, MB: Long history of sand/gravel mining.

Å Flin Flon, MB: Over 100 years of open pit and underground mining.

Å Snow Lake, MB: Over 50 years of underground mining.

Å Thompson, MB: Over 67 years of underground and open pit mining.

Å K&S Potash Mine (b/w Regina and Moose Jaw, SK): Potash

Å Chaplin Lake Mine (Chaplin Lake, SK): Sodium Sulphate

ÅGraymont Mine (Lac Des Arcs, AB): Limestone

Å Butchart Gardens (Victoria, BC): Limestone quarry that is a tourist destination.

Å Queen Elizabeth Park (Vancouver, BC): Rock quarry that is a tourist destination.

Å Sullivan Mine (Kimberley, BC): Over 100 years of underground mining that has 

been redeveloped as a ski town and a solar panel generating station for power.

Å Elkview Operations (Sparwood, BC): Metallurgical coal

Butchart Gardens
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Clarifications

Issue or Statement:

ÅChitosan absorption is effective only under acid conditions with pH <6 where it is soluble -

becomes insoluble after absorption.

ÅFlocculant is required for filter presses.

Rebuttal:

ÅThis is incorrect. Chitosan works without any adjustment between pH of 6.5 and 9.0. Outside of 

this range requires neutralization. Sio's operations are within this range.

ÅThe paper cited by Mr. LeNevue was for a different chitosan mechanism then what is proposed.

ÅNo coagulant or flocculant needs to be used or is proposed for the contemplated filter presses.
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Geotechnical Clarifications

Issue or Statement:

ÅVertical overhanging and cohesion values used are unacceptable.

ÅOther subsidence modes could be possible.

Rebuttal:

ÅVertical overhanging sand is clearly shown in the side scan sonar results.

ÅSand strength ïThe strength of sand was based upon standard penetration testing and side scan 

sonar survey. These are measurements showing that sand is very dense and cemented 

(sandstone). The sand strength values used for the stability analysis are reasonable.

ÅUse of 220 kPa for sand cohesion ïThe sonar survey and standard penetration testing measured 

very dense and weakly cemented rock properties. Weakly cemented rock cohesion often exceeds 

1,000 kPa, and so 220 kPa is reasonably conservative.

ÅA strain weakening model was used that reduces cohesion from 220 kPa to 0 during deformation 

and over time.

ÅCover subsidence ïThis is not a probable failure mode as sufficient competent limestone is 

present and provides a factor of safety of 2.0 as shown in Table 9 of Stantecôs report.
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Competent Limestone Structure and Stability

Issue or Statement:

ÅLimestone structure competency due to vertical fractures.

Rebuttal:

ÅStantec assessed the potential for competent limestone vertical 

joints and determined that they are likely randomly distributed 

and are not closely spaced or very continuous.

ÅLimestone is dolomitized which is typically more competent than 

other types of limestone. 

ÅLogged Rock Quality Designations (RQD) are typically high (80-

100%) demonstrating that limited jointing is present in the 

competent zones.

ÅIf vertical joints are found, the graphic at right presents a 

reasonably conservative interpretation of their presence in 

competent limestone. The bending failure mode remains valid 

with this case.
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Competent Limestone Structure and Stability
Issue or Statement:

Å Possible presence of vertical joints and impacts.

Rebuttal:

Å If vertical joints are present, the bending failure mode remains valid. Based upon logging and other results, jointing is not

common in the competent limestone.

Å Vertical joints at spacings greater than the required span of beams and cantilevers (7 m and 0.7 m, respectively) are not 

expected to impact bending strength. Beams and cantilevers should remain in place.

Å Limestone beams are held in place by confining forces on each end of the beam. See the graphics below.

Not to scale, example only.
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Cavity Development Over Time
Issue or Statement: Unclear on development of cavity over time.
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Sensitivity Analyses

Issue or Statement:

ÅSuggestion that there was no sensitivity analysis completed.

Rebuttal:

ÅSensitivity analyses were carried out to assess varying design parameters to determine their 

impact on results. This process helps to identify risk related to uncertainty.

ÅStantec completed sensitivity analysis throughout this project that included:

Å Informal sensitivity analysis carried out when designing site investigations. 

Å Collected data is analyzed separately and in groups to consider overall and individual results 

and to identify the most representative conditions.

Å Most recent stability assessments included sensitivity analysis of limestone and till 

thicknesses as well as material strength properties. 

Å Other input parameters were also considered for their probable impact on overall results.
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Expert Geotechnical Review

Issue or Statement:

ÅSuggestion by KGS that Arcadis did not thoroughly review the Geotechnical report and underlying 

assumptions.

Rebuttal:

ÅOver the past year Arcadis requested additional information from Stantec and AECOM including 

drilling information and logs for all geotechnical boreholes.

ÅArcadis confirmed their review in the hearing testimony of Gerd Wiatzka as follows:

ÅñWe looked at it both in terms of the actual detailed assumptions used and how they were --

the modelling results that came out from thatò.

ÅñFor those that didn't read the report, we also looked at all their underlying assumptions. We 

asked for additional information on borehole logs where we questioned how they got their --

their strength factors, et cetera, et cetera and our technical people who were looking at that 

were satisfied that these were reasonable and appropriate assessments.ò

ÅArcadis also stated during the hearing ñFundamentally the concern about subsidence to 

surface I think has been adequately addressedò.
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Analysis of Pumping Test

Issue or Statement:

ÅPumping test not interpreted using all possible analytical solutions to consider leaky shale aquitard.

Rebuttal:

Å Agreed. Pumping test data was re-evaluated last week using leaky aquitard methods.

Å Derivative solution indicates leaky aquitard. All methods produce essentially the same result.

Aquifer
Data Fit To Analytical Solution Used

Storativity

Results

Transmissivity 

Results

Hydraulic 

Conductivity Resu

lts

Hydraulic 

Conductivity 

Geometric Mean

(-) (-) (-) (m2/s) (m/s) (m/s)

Sandstone

Pumping Well Theis 1.2 x 10-4 9.7 x 10-4 4.82 x 10-5 4.82 x 10-5

Observation Point Theis 1.7 x 10-4 2.2 x 10-3 1.09 x 10-4

9.52 x 10-5
Observation Point Theis Distance Drawdown 1.6 x 10-4 2.3 x 10-3 1.14 x 10-4

Observation Point Theis Recovery - 1.2 x 10-3 5.96 x 10-5

Observation Point Cooper Jacob 1.1 x 10-4 2.2 x 10-3 1.11 x 10-4

Reanalysis of Same Data

Sandstone

Observation Wells Neuman-Whitherspoon (1969) 9.8 x 10-6 2.2 x 10-3 1.9 x 10-4

9.89 x 10-5

Observation Wells Moench (1985) 1.7 x 10-6 1.9 x 10-3 9.6 x 10-5

Pumping Well Hantush (1960) 1.4 x 10-4 1.5 x 10-3 7.4 x 10-5

Observation Well 96-1 Hantush (1960) 9.0 x 10-5 2.4 x 10-3 1.1 x 10-4

Observation Well 95-6 Hantush (1960) 1.7 x 10-4 1.3 x 10-3 6.4 x 10-5
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Characterization of Aquifer

Issue or Statement: 

ÅA single pumping test is not adequate to characterize the aquifer.

(Hollander)

Rebuttal:

Å Thousands of aquifer tests have been conducted to characterize the 

aquifers and they are very well characterized.

Å Several publications (Wang, Kennedy, Betcher, Render, etc.) 

acknowledge the hydraulic conductivity of the pumped aquifer 

(Winnipeg Sandstone) is relatively uniform, and overlying carbonate 

is more variable. 

Å Other experts agreed there were no issues with the pumping test. 

ÅSeveral slug tests and one pumping test were conducted locally, and 

the results are consistent with those reported in the literature.

Å Additional pumping tests are proposed in advance of development 

when the groundwater monitoring well network is established.

Å Results will be used to inform updates to the numerical groundwater 

flow model.


