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Acronyms and abbreviations 

BMP = Best Management Practices 

CEC = Clean Environment Commission    

CPA = CanWhite Patent Application CA 3080017 (Received 2020-05-01)    

https://www.ic.gc.ca/opiccipo/cpd/eng/patent/3080017/summary.html?query=CanWhite+san

ds+corp&type=basic_search 

CWQG = Canadian Water Quality Guidelines for Drinking Water   

https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-

publications/water-quality/guidelines-canadian-drinking-water-quality-summary-table.html 

EAP1 = CanWhite Sands Corp. Vivian Sand Extraction Project Environment Act Proposal, Part 1 

     https://www.gov.mb.ca/sd/eal/registries/6119/eap_part1.pdf 

EAP2 = CanWhite Sands Corp. Vivian Sand Extraction Project Environment Act Proposal, Part 2 

     https://www.gov.mb.ca/sd/eal/registries/6119/eap_part2.pdf 

AppA1 = EAP Appendix A Part 1    

     https://www.gov.mb.ca/sd/eal/registries/6119/appendix_a_part1.pdf 

AppA2 = EAP Appendix A Part 2  

     https://www.gov.mb.ca/sd/eal/registries/6119/appendix_a_part2.pdf 

AppA3 = EAP Appendix A Part 3 

     https://www.gov.mb.ca/sd/eal/registries/6119/appendix_a_part3.pdf 

AppA4 = EAP Appendix A Part 4 

     https://www.gov.mb.ca/sd/eal/registries/6119/appendix_a_part4.pdf 

AppA5 = EAP Appendix A Part 5 

     https://www.gov.mb.ca/sd/eal/registries/6119/appendix_a_part5.pdf 

AppA6 = EAP Appendix A Part 6 

     https://www.gov.mb.ca/sd/eal/registries/6119/appendix_a_part6.pdf 

AppB = EAP Appendix B   https://www.gov.mb.ca/sd/eal/registries/6119/appendix_b.pdf 

AppC = EAP Appendix C   https://www.gov.mb.ca/sd/eal/registries/6119/appendix_c.pdf 

AppE = EAP Appendix E   https://www.gov.mb.ca/sd/eal/registries/6119/appendix_e.pdf 

AppG(AppA6) = EAP Appendix G (located in AppA6)  

     https://www.gov.mb.ca/sd/eal/registries/6119/appendix_a_part6.pdf 

     Note: there are TWO Appendices G in different places: this one, in AppA6, and the other,  

     separate Appendix G which relates to Heritage Resources.  
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AppH(AppA6) = EAP Appendix H (Note: located in AppA6) 

     https://www.gov.mb.ca/sd/eal/registries/6119/appendix_a_part6.pdf 

EAPPF = Vivian Sand Facility Project Environment Act Proposal, Public Registry 6057.00,  

     Appendix I   https://www.gov.mb.ca/sd/eal/registries/6057canwhite/appendix_h_and_i.pdf      

GHG = Greenhouse Gases 

GTTR = Geotechnical Technical Review (2022) http://www.cecmanitoba.ca/hearings/silica- 

     sand-extraction-project/doc/Geotechnical_Technical_Review.pdf 

HDPE = High density polyethylene 

HGTR = Hydrogeology Technical Review (2022)  

http://www.cecmanitoba.ca/cecm/hearings/pubs/silicasandextractionproject/backgroundinfor

mation/hydrogeology_technical_review.pdf 

MAC = Maximum Acceptable Concentration (regulatory) 

MPN = Most Probable Number: bacterial counts per 1 dL (0.1 L) of water 

NREP = Notice of Revised Extraction Plan. January 24, 2023.  

     http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

     project/doc/notice_sio_silica_vivian_sandextractionprj.pdf 

NTU = Nephelometric Turbidity Unit 

PAM = Polyacrylamide 

PCR = Public Comments Received.  https://www.gov.mb.ca/sd/eal/registries/6119/index.html 

RMSF = Sio Silica Corporation (SSC) Responses to Information Requests (IRs) Round No. 1, Rural  

     Municipality of Springfield. http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

     project/doc/ir_rm_of_springfield.pdf 

RPCR = Reply to Public Comments Received.    

     https://www.gov.mb.ca/sd/eal/registries/6119/tab2_responses.pdf 

SIO = Sio Silica Sustainability Report 2020.  

https://static1.squarespace.com/static/610afe20c55b9077df8f8a64/t/622be1166edc7c16a4a8

051b/1647042845107/SIO+SILICA+ESG+v8+SINGLE.pdf 

SIO2 = Vivian Silica Project   https://viviansilicaproject.com/home/#facts-matter 

 

SRM, 2019 = ά{ǳǊŦŀŎŜ wƛƎƘǘǎ ƛƴ aŀƴƛǘƻōŀέ   

     https://www.gov.mb.ca/iem/board/srights_pdfs/surface_rights_guide.pdf 
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SRTER = Sio Silica Corporation (SSC) Responses to Technical Experts Reports ς Geotechnical  

     November 2022   http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

     project/doc/siosilica_technical_reports_response.pdf 

SSCR = Sio Silica Corporation (SSC) Responses to Technical Experts Reports ς Hydrogeology   

     November 2022  http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

     project/doc/siosilica_technical_reports_response.pdf 

SSCRIR1 = Sio Silica Corporation (SSC) Responses to Information Requests (IRs) Round No. 1. 

           CEC-IR = http://www.cecmanitoba.ca/hearings/silica-sand-extraction-  

                           project/doc/ir_response_round1_part1.pdf 

           DLN-IR = http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

                           project/doc/ir_dln_wtfmb.pdf 

           MBEN-IR = http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

                           project/doc/ir_mben_ols.pdf 

           MSSAC-IR = http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

                           project/doc/ir_mssac.pdf 

 

SSRIR2 =  Sio Silica Corporation (SSC) Responses to Information Requests (IRs) Round No. 2 

        CEC-IR = http://www.cecmanitoba.ca/hearings/silica-sand-extraction-  

                          project/doc/cec_ir_res_r2.pdf 

        CEC-IR AppA = http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

                        project/doc/appendix_a-b-c-cec-ir_14.pdf 

        DLN-IR = http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

                        project/doc/dln_ir_res_r2.pdf 

        MBEN-IR = http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

                        project/doc/mben_ols_ir.pdf 

        MSSAC-IR = http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

                        project/doc/mssac_ir_res.pdf 

       

SUPPL1 = SioSilica Supplemental Information Document #1 - Silica Extraction Method SioSilica,  

     2 June 2022.  http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

     project/doc/silosicilia_supplimental_information_extraction_method_suppliment1.pdf 

SUPPL3 = Progressive Well Abandonment and Site Closure Additional Information, 29 June,   

     2022. http://www.cecmanitoba.ca/hearings/silica-sand-extraction- 

     project/doc/siosicilia_supplemental_information3_progressive_abandonment.pdf 

SUPPL4 = Process Wastewater Treatment Options Technical Memorandum, June, 2022.  

     http://www.cecmanitoba.ca/hearings/silica-sand-extraction-    

project/doc/siosicilia_supplimental_information4_process_wastewater_treatment_options.pdf 

TAC = Proponent Response to Technical Advisory Committee (TAC) Comments  

http://www.cecmanitoba.ca/hearings/silica-sand-extraction-
http://www.cecmanitoba.ca/hearings/silica-sand-extraction-
http://www.cecmanitoba.ca/hearings/silica-sand-extraction-
http://www.cecmanitoba.ca/hearings/silica-sand-extraction-
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     https://www.gov.mb.ca/sd/eal/registries/6119/table1_responses_to_tac_20211215.pdf 

WDR =  CanWhite well drilling records (not in EAP)  

https://registrydocumentsprd.blob.core.windows.net/commentsblob/project-80974/comment-

48101/CanWhiteWellDrillingRecords2020_10_01.pdf 

 

 

Acronyms used in citation sources are provided in the References section. 

 

 

Note regarding color coding in this document: 

 

Verbatim quotes from public documents submitted by the proponent or in the Registry have 

been highlighted in color. Proposal documents (EAP) cited in this text have been highlighted in 

red, other quoted documents appear in various colors to identify them in the text.  

Scientific literature, industry sources and others quoted verbatim are not color coded, but are 

enclosed in ǉǳƻǘŀǘƛƻƴ ƳŀǊƪǎ ά ά. 

[ ] Square brackets have been used to delineate editorial comments and personal interjections. 

Because of the complexity of this submission, in order to reduce redundancy, numerous 

internal cross-references are used. These are identified in parentheses as: όǎŜŜ ǇΦ ΧΦύΦ  

 

Proponent name 

In the present submission, in order to skirt confusion associated with serial name changes, past,   

ongoing and future, the proponent company is herein identified as CanWhite, since the 

original EAP proposal and associated documents, and Environment Act License No. 3367 for the 

processing facility are all under that name. It is recognized that HD Minerals, CanWhite, Sio 

Silica and possibly others yet to come are different morphs of essentially the same operation. 

Furthermore, the terƳ ΨǇǊƻǇƻƴŜƴǘόǎύΩ ƛǎ ǳǎŜŘ ŎƻƭƭŜŎǘƛǾŜƭȅ ƘŜǊŜƛƴ ǘƻ ŘŜǎƛƎƴŀǘŜ ǘƘŜ ŎƻƳǇŀƴȅΣ ŀƴŘ 

its consultants and others who are responsible for submitted proposal and ancillary documents.  
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Declaration 

I am opposed to the proposed project. /  Je suis opposée au projet proposé. 

 

Disclosure 

This document is a voluntary submission, not a report. No remuneration or other 

compensation/consideration was received or promised from any individual, group or agency in 

the preparation of this document, nor am I, or have been, a member of any group or lobby 

involved in this issue.  

Professional opinions expressed herein derive from my qualifications including but not limited 

to: Bachelor of Science with Double Honours in Botany and Zoology, Doctorate in ecophysiology 

and water quality, Post-doctoral Fellow (Natural Sciences and Engineering Research Council 

(Canada)), career Research Scientist and Full (University of Winnipeg) and Adjunct (University of 

Manitoba) Professor, international publisher in the fields of biology, toxicology, and water 

quality/public health; also published in geology. I have served on numerous provincial and 

federal committees and panels, including 12 years on the Committee on the Status of 

Endangered Wildlife in Canada (COSEWIC). I have received a number of community service and 

environmental awards. 

 

Personal cogitations expressed herein derive from my qualifications as a seasoned human 

being. I recognize that my personal views might not be shared by all parties, but we all respect 

and honor the right to speak.  
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Synopsis 

1. The Red River Carbonate and the deeper Winnipeg Sandstone aquifers of concern in the 

project area are separated by a relatively impermeable shale aquitard which is of variable 

thickness, brittle, and in some places degraded to clay. The current project proposes to 

extract silica sand from the deep Sandstone aquifer in the Vivian area, in southeastern 

Manitoba.  

2. The proposed project initially planned to drill up to 467 (subsequently amended to 324) 

production wells per year, penetrating the aquitard and intruding on both aquifers. Current 

estimates amount to >7700 wells over a 24 year period.  An unknown number of additional 

boreholes and wells will be used for monitoring and testing or will be unusable. The present 

application refers only to the first 4 (possibly 5) years.  

3. The great majority of existing domestic wells within the Regional Project area are 

completed in the Carbonate aquifer and do not penetrate the shale aquitard.   

4. The enormous number of planned new wells into the deep Sandstone aquifer will 

unavoidably contribute to interconnections between the aquifers and their intermixing, and 

will vastly increase the risk of contaminant transport from the surface. This project is 

contrary to the 2019 Friesen Drillers report on Springfield groundwater status, which has 

advised against new interconnecting wells, and recommended reduction of existing ones.  

5. Perched aquifers in the sand and gravel overburden in the area have not been considered in 

any of the models. If their aquicludes are punctured, this may introduce another source of 

intermixing, and may compromise associated domestic wells. 

6. Multiple shale layers are present in the Sandstone aquifer at many locations. Water 

chemistry within these subunits has not been investigated, nor have any potential impacts 

of their intermixing. Water chemistry also differs between upper and lower portions within 

the Carbonate aquifer. 

7. Artesian conditions are present in the region, and require special management and sealing 

techniques. Wells that are not flowing at the time of decommissioning may erupt at a later 

time. The proponents expect to extract such wells when they are not flowing. 

8. Sampling methodology and results for groundwater chemistry reported in the EAP are in 

some cases invalid. Statistical analysis of data has not been conducted, in large part due to 

the exceedingly small number of samples, and as such these cannot be accepted as 

representative of conditions in the wider project area, or of a wider period of time. Further 

invalid samples are planned (e.g. water softener samples). 

9. The boreholes will be 20.3 - 40.6 cm in diameter, much larger than the typical 15 cm (or 

less) bores used for domestic wells. 
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10. Circular well clusters will be 60 m in diameter, with one well in the center; individual wells 

will be approximately 18 m apart. There is uncertainty whether 5 or 7 or some other 

number of wells will comprise a cluster, as various configurations have been inconsistently 

proposed. Clusters will be 60 m (one cluster width) apart, and will each encompass up to 

0.28 ha. Therefore all of the extraction and processing equipment, mobile office, fuel 

storage, parking, etc. will be distributed between and among the wells, in intimate 

proximity to them. 

11. All of the wells will be located on private land, on parcels as small as 0.3 ha. Larger parcels 

will contain multiple clusters arranged in blocks. 

12. Setbacks from homes, domestic wells, and hamlets, will be only 100 m, or somehow 

ŘŜǘŜǊƳƛƴŜŘ άƻƴ ŀ ŎŀǎŜ-by-case basis, for which criteria are not known.  

13. Some form of air lifting will be used, but the actual final design is not disclosed in the EAP, 

only an example is given. However a separate patent application contains additional 

information not included in the EAP. 

14. Water and sand brought to the surface by air lifting will be subjected onsite to vibrating 

screens to remove larger materials, a dewatering station including a centrifuge (cyclone) 

and a screen, some sort of attempt at water disinfection, and proposed reintroduction of 

recovered water into the aquifer. 

15. Air lifting and return of water will occur at the same time, presenting the likelihood that 

some of the returned water will be re-exposed to the surface multiple times.  

16. The dewatering station description is problematic. The 65% sand target at post-centrifuging 

does not account for extractions with higher initial sand contents, and it is unclear whether 

the cyclones and dewatering screens will be bypassed as redundant in such cases. Water 

from the cyclones is not accounted for. These factors need to be considered in relation to   

well interference. 

17. The disinfection system has not yet been designed. The proposed ultraviolet light treatment 

will be inappropriate because of high turbidity, as well as high iron and manganese levels 

which vastly disqualify this method from this application, in addition to other factors such as 

lamp sleeve fouling and variable flow rates. Potential UV lamp breakage could release 

mercury into the aquifer. Grave misunderstanding is evident regarding the difference 

between drinking water standards and sewage treatment effluent. 

18. A proposed method for reduction of turbidity using chitosan addition faces expected 

challenges in effective dosage, insolubility in alkaline water, and residues of chitosan and its 

breakdown products in the treated water destined for reinjection. It is not known whether 

inorganic metallic co-coagulants will also be used. 
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19. Any turbidity removal treatments will generate large amounts of sludge. Sludge drainage   

using drying beds has been proposed, but this process presents numerous logistical 

challenges that render this method impractical. A filter press system for sludge has been 

proposed as a possible alternative to drying beds. Sludge will contain coagulants from the 

treatment process and will require disposal. No basic plans have been put forward. 

20. A number of exploratory wells have already been drilled, and four injection well permits 

have been issued. None of the permits have required water quality monitoring of the return 

water or mandated its disinfection.  

21. For injection wells, remarkably, re-injected water was treated with ad hoc chlorination. 

Form of chlorine, method of delivery, dosage, volumes of chlorinated water injected into 

the aquifer, and monitoring results are not disclosed. Since dissolved organic matter is 

present in the groundwater, harmful chlorinated byproducts can result and can continue to 

form in the aquifers after chlorine introduction.  

22. The processed sand/water slurry will be pumped into plastic slurry lines and travel along 

cleared pathways to the processing facility, where the sand will be removed and the water 

will be endlessly recirculated via return lines to the extraction sites. 

23. Some of the water in the slurry line system will contain water from the facility clarifier and 

thus potentially residues of polyacrylamide, which degrades to toxic acrylamide.  

24. Some drilling muds, grouting agents and borehole linings also contain polyacrylamide or 

acrylamide. While such materials are not normally used in domestic water supply wells, it is 

not known whether the thousands of sand extraction wells and additional monitoring and 

test wells ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ΨƛƴŘǳǎǘǊƛŀƭΩ.   

25. Pumping stations of undisclosed design and configuration will maintain pressure at intervals 

along the slurry lines.  

26. Plastic slurry lines, i.e. HDPE pipes of inadequate description, will be placed on the ground, 

will be moveable to different locations, will cross under or over roads, and may obstruct 

culverts. Sections will be permanently fused into undetermined lengths, and also joined 

with flanges which can be disassembled. It is not known how the fused lengths between the 

flanges will be periodically relocated.  

27. Use of HDPE tubing for this application raises concerns: it is not optimal for high pressure 

applications, becomes brittle at cold temperatures, withstands less pressure at warm 

temperatures, is prone to various modes of cracking, will be continually abraded by silica 

sand, and requires gentle handling and protection from scratches. It will be exposed to the 

rigors of the environment, fluctuating pressures, impact, heating in sunlight, 

photodegradation, repeated disassembling, relocation and handling, and potential 

human/animal interference. Risks of leakage or rupture are significant.  
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28. Drilling will occur year-round, with extraction 24/7 during April to November. Slurry lines 

will not be used in winter, and the slurry water will be stored at various locations.  

29. Drawdown of domestic wells surrounding the extraction sites may/will  occur during and 

after operation activities. Simulation modelling does not encompass the range of proposed 

operating parameters. While 50% reinjection rates are hypothesized, the volume of 

groundwater actually reinjected is uncertain and will likely vary.  

30. Several extraction wells operating in close proximity will result in complex superposition of 

drawdown cones, increasing the amount and surrounding radius of drawdown. Extraction 

of a well cluster has not been tested.  

31. The volume and mechanical support of the removed sand and some of the water will not be 

replaced. Removal will create cavities (voids) of irregular and inconsistent configurations 

underneath the extraction wells, which will permanently alter the physical structure and 

characteristics of the Sandstone aquifer within the project area. The large volume of water 

in the many voids may alter water levels and hydraulic flow, as well as pathways of 

contaminant travel within the aquifer.  

32. Damage to the brittle and fractured shale (or the pliable clay) aquitard, combined with the 

circular perforation placements of the boreholes (+ 1 in the center), could lead to its 

weakening and collapse across the well cluster, resulting in a large hole between the two 

aquifers that cannot be sealed. This constitutes a fundamental and insuperable flaw in the 

project. 

33. Over time the cavities will enlarge due to spalling and sand displacement due to 

hydrological forces and gravity. Cavities may coalesce into larger voids. Collapse of the 

cavities could manifest at the surface as land subsidence and sinkholes in areas of 

insufficient or incompetent limestone layers. This could happen unpredictably at any future 

time, and could affect future land use and safety concerns.  

34. Potential subsidence monitoring during and shortly after extraction is insufficient, as 

stresses and failure leading to ultimate collapse must first propagate upwards over a period 

of time.  

35. Sudden caprock collapse may forcefully displace the water in the void, sending a sudden 

pulse of pressurized water against the sides and ceiling, causing catastrophic damage and 

enlarging the void. A cascading failure of successive adjacent clusters may be triggered by 

the force of the hydraulic blast. 

36. The critical minimum limestone thickness model, whose aim is to guide operation decisions, 

requires recalibration, recalculation and refinement, based on a more substantial database 

rather than a few samples and many assumptions, and better alignment with proposed 

operating conditions. Many locations do not meet the minimum 15 m thickness threshold. 

The model apparently disregards the numerous other factors which govern porosity, 
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mechanical strength, and hydraulic conductivity. Fractures, discontinuities, inclusions, fossil 

beds, stylolites, heterogeneous lamination, and other features of secondary porosity in the 

limestone are not accounted for. Simplistic consideration of thickness per se is not an 

adequate criterion of subsidence prevention.  

37. The treatment of roof limestone as supporting beams does not take into account that the 

longest beam at the center is pierced by a borehole at the point of greatest stress. The 

multiple borehole piercings in the cluster promote further fracturing. 

38. The limestone thickness model disregards the shale aquitard. Failure of the shale is deemed 

by the proponent as acceptable, and concerns regarding aquifer mixing are dismissed.  

39. Operations will be associated with zones of irreversible shale degradation, with an 

estimated radius of 200 m, the cumulative area of which will expand as the project 

advances and enlarges.  

40. The most recent explanation in RPCR regarding the decommissioning of wells, is that PVC 

casings will be severed below ground and capped, then camouflaged at the surface. People 

ǿƻƴΩǘ ƪƴƻǿ they are there until at some point they may be eroded, accidentally excavated, 

or exposed and shattered by sinkhole collapse. There will be many thousands of these 

abandoned wells.  

41. The municipality must keep accurate records of all decommissioned wells, and consider 

carefully the future uses, building permits and construction allowed at these sites. 

Permanent markers should be installed, and land titles apprised. On agricultural land, 

spreading of manure, or pesticide and chemical fertilizer application overtop these wells 

could provide risks of groundwater contamination. 

42. ¢ƘŜ ǇǊƻǇƻƴŜƴǘΩǎ ŀǘǘǊŀŎǘƛƻƴ ǘƻ ǎŜǘǘƛƴƎ ǳp operations in gravel pits raises multiple additional 

concerns, for example the lack of overburden protection as a buffer against surface 

contamination, and exceptional noise. After decommissioning, when gravel pits resume 

normal operation, the vibration and compaction from heavy machinery may compromise 

the abandoned wells, and promote caprock failure and sinkhole formation. Blasting 

activities must be forever banned in such tainted pits.   

43. Since the decommissioned wells will remain in perpetuity, the seals and casings will 

eventually fail on at least some of them, as there will be many thousands of them. This will 

provide conduits for contaminants to the aquifers below.  

44. Groundwater contaminant plumes will be drawn to active pumping wells. 

45. Both steel and plastic casings leach toxic substances into groundwater as they age. This will 

be aggravated by the larger surface area of the casings, and the vast numbers of them. 

Sealing grouts and cements may also leach undesirable chemicals. 
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46. Oxygen will be introduced into the Sandstone aquifer with the reinjected groundwater. The 

separate patent application also describes potential direct injection of pressurized air pulses 

into the aquifer to loosen the sand, and potential horizontal reach beyond the borehole 

axis. Air pockets may lodge against the shale ceiling, and become enriched with radon and 

hydrogen sulphide gases.  

47. Aeration and agitation of the water will displace dissolved radon gas and hydrogen 

sulphide; the latter gas may generate increased nuisance odor complaints in neighboring 

wells during and after operation. Radon will be silent and cannot be detected by smell or 

taste. 

48. Modelling to predict water quality changes resulting from oxygen in the reinjected water is 

not based on measured data, but on assumptions which underestimate the dissolved 

oxygen content. 

49. Oxygen will oxidize soluble iron and manganese to form insoluble precipitates, which may 

discolor untreated tapwater and further increase turbidity. 

50. Oxygen will promote pyrite oxidation in the shale layer, which may contribute to water 

chemistry changes due to acidification, and heavy metal and trace element mobilization.  

51. Oxygen will create favorable conditions for proliferation of iron and manganese bacteria 

and fungi, should they be introduced into the aquifer with infected tools and equipment, or 

be already present in nearby infected domestic wells.  

52. Extraction sites for well clusters, monitoring and test well sites, access trails for large 

equipment, and smaller trails for slurry lines will be bulldozed in winter, unless unrestricted 

access is already available. Since clusters will be 60 m apart, multiple clusters will require 

interconnecting access. Drainage ditches are also planned. The proposed 2 m width for 

slurry line trails is deemed unrealistic. 

53. While the onsite dewatering station and the undescribed slurry pumping stations will run on 

mainline power, no mention is made of where hydro poles and power lines will be routed 

and the additional clearing required. However a late comment suggests that the dewatering 

station can only be moved once a year, thus bringing into question how dewatering at each 

cluster will occur. 

54. Clearing of sites and trails, and equipment and vehicle transfer may promote spread of 

plant diseases and pests, as well as invasive plant species.  

55. Extraction operations will continue 24/7 from April to November. Each well will operate 3-7 

days and nights (there are several different estimates, 4 days seems to be a general target). 

Not all wells in a cluster may operate at the same time, extending the total duration of 

operation of a given cluster. The number of wells operating at the same time is stated as 7, 

although 10 extraction rigs are specified. There may be many clusters on a land parcel, 
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materially extending its occupation time. Landowners will be excluded from occupied areas 

of their land. 

56. The 24/7 operation will generate continuous noise from all of the numerous pieces of 

equipment operating simultaneously, only some of which will be powered by mainline 

electricity (although the latter will also emit noise). The 100 m setback limit from 

ǎƻƳŜōƻŘȅΩǎ ƘƻǳǎŜ ƛǎ colossally inadequate and cruel. Noise has been indubitably 

demonstrated to affect health and wellbeing of people, and will disturb farm animals, birds 

and other wildlife. Additional noise will occur during clearing, site setup, drilling, pipe 

relocation, powerline installation and removal, and decommissioning. The slurry pumping 

stations will generate noise. Noise assessment studies have not been conducted.  

57. It will not be possible for the extraction sites to meet the 83 dBA mandated Workplace 

Safety and Health maximum for the 12-hour work shifts. Workers will require the most 

robust hearing protection. Noise fatigue may affect worker performance and safety.  

58. Highly annoying low sound frequencies which propagate for greater distances will be 

produced by compressors, generators, pumps, cyclones, vibrating screens, and other 

equipment, particularly diesel powered. Proposed outdoor noise measurement with a dBA 

meter will not be adequate to reflect true exposures, which penetrate construction 

materials, and which are amplified indoors due to resonance. Exposures are also greater at 

night because the light plants will be operating in addition, and sound propagation is higher 

at this time. Indoor measurements with a dBC or dBZ meter will be required. Surrounding 

exposures will be further amplified by sound reflection, refraction, curvature, and lift. 

Simple sound barriers will not remedy the problem. 

59. Infants and children will be most affected by the noise, since they can hear higher operating 

frequencies that are inaudible to adults and elders. Animals will also be differentially 

affected for this reason. 

60. The proposal bashfully skirts around the issue of light pollution. Since operations will be 

24/7, industrial lighting will be required. There is no information regarding details of the 

intensity, type and disposition of lighting at the sites, other than that 8 industrial light arrays 

are planned. Light pollution affects the health of people and behavior of nocturnal wildlife. 

Birds especially are disturbed by light, and extraction operations will overlap with the 

breeding season of all bird species. Disturbance from light will be combined with that from 

noise. 

61. Air quality will be a particular nuisance on days when the site is upwind. Diesel exhaust can 

exacerbate respiratory conditions, create stress, and affect neurocognitive function. Diesel 

particulates are carcinogenic. Dust and mold exposure is possible. No air dispersion studies 

for extraction activities are included in the EAP, and data for the processing facility are not 

transferable or appropriate. Workers will be continuously exposed during their 12-hour 

shifts. 
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62. Greenhouse gas emissions are underestimated due to omissions, gaps, and fundamental 

calculation errors. 

63. Impacts on vegetation and ecology, all on private lands, have received little attention from 

both the proponents and the reviewers. All effects are dismissed by the proponent as 

άƳƛƴƻǊέ ŀƴŘ άƴŜƎƭƛƎƛōƭŜέ, without supporting data. 

64. .ŀǎŜƭƛƴŜ ǾŜƎŜǘŀǘƛƻƴ ǎǳǊǾŜȅǎ ǿŜǊŜ άŘŜǎƪǘƻǇ ǊŜǾƛŜǿǎέΦ On site field reconnaissance was not 

conducted. 

65. The revegetation and restoration plans are deemed inadequate in multiple ways. Much of 

the restoration appears to be based on allowing areas to άrevegetate naturallyέ, i.e. walk 

away. ¢ƘŜǊŜ ƛǎ ƴƻƴŎƻƳƳƛǘǘŀƭ ƴŜōǳƭƻǳǎ ƳŜƴǘƛƻƴ ƻŦ ǇƻǎǎƛōƭŜ ǊŜǎŜŜŘƛƴƎ ǿƛǘƘ άƴŀǘƛǾŜ ǎŜŜŘ 

ƳƛȄǘǳǊŜǎέ ƛƴ ǎƻƳŜ ŎŀǎŜǎΦ Property owners will apparently obtain and replant new tree 

saplings themselves. Restoration of wooded land will require decades for trees to regrow; 

however plant community composition will not duplicate the original, and the trees 

comprising the stands will all be of the same age and possibly same species. 

66. The patchwork and network clearing will create dysfunctional ecological edge effects for 

vegetation and wildlife. Continued damage may occur due to windthrow, and death of trees 

injured by equipment.  

67. The proposal ignores or minimizes the role and rights of the property owner. It is not clear 

what the rights are of adjacent landowners who are not directly involved in landowner 

agreements with the company. 

68. Complaints of residents are to be directed to the company. 

69. As admitted by the proponents themselves, the procedures and technology to be used in 

this project are untried and undocumented elsewhere. The first four years (at least) are 

expected to be experimental learning.  

70. Post-closure, long-term accountability is absent. There is no provision for 

compensating/addressing permanent damage to property or water supply as a subsequent 

consequence of operations. 

71. Numerous Plans, Programs and Reports referenced in the EAP are inadequate/missing and 

not available for evaluation, including: 

       Waste Characterization and Management Plan 

        Water Management Plan 

       Groundwater Monitoring and Impact Mitigation Plan 

       Trigger Action Response Plan 

       Limestone Competency Testing Plan 

       Noise Mitigation Plan 

       Progressive Well Abandonment Plan 
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       Water Sampling Program Plan 

       Environmental Emergency Response Plan 

       Air Quality Plan 

       Wildlife Assessment Report 

       Vegetation Survey Report 

       Revegetation and Monitoring Plan  

       Stakeholder and Indigenous Engagement Plan 

       Closure Plan  

       Drafts of three late submitted Plans are rudimentary, with fundamental gaps and omissions. 

The proponent indicates that missing Plans will be drawn up after licensing. Internal άƭƛǾƛƴƎ 

ŘƻŎǳƳŜƴǘǎέ for staff and contractors will be altered and amended at will. Documents and 

ǊŜǇƻǊǘǎ ŘŜŜƳŜŘ ΨǇǊƻǇǊƛŜǘŀǊȅΩ ǿƛƭƭ be viewed only by provincial regulators and consultants, 

and regulatory approvals and decisions may rest on these suppressed materials.  

72. 9ƴŘƭŜǎǎ ΨbƻǘƛŎŜǎ ƻŦ !ƭǘŜǊŀǘƛƻƴΩ ǿƛƭƭ ōŜ ǇǊŜǎŜƴǘŜŘ ƻǾŜǊ ǘƘŜ нп-year lifespan of the project, 

bringing into question how much of the original EAP and the current decisions based on it 

will remain relevant. tƻǎǎƛōƛƭƛǘƛŜǎ ƻŦ ƭƻƴƎŜǊ ΨƳǳƭǘƛ-ƎŜƴŜǊŀǘƛƻƴŀƭΩ ǘƛƳŜƭƛƴŜǎ (e.g. 200 years) are 

mentioned. 

74. Current mining regulations and guidelines are inadequate to address this type of mining.   

      Similarly a number of pieces of legislation relating to groundwater, wells, and drilling  

      regulations require updating. What we do here with this project will set some serious  

      precedents. The project should proceed with appropriate regulatory frameworks in  

      place.  

 

75. Regulations are irrelevant if monitoring and enforcement are lacking. A proactive,  

      preventative, as well as deterrent, approach is required, rather than the current laissez- 

      faire, largely complaint-driven system. As we have already seen, but not learned, hundreds  

      of times in Manitoba, it is difficult or impossible to remediate a situation after it has  

      already arisen, and harm has been done. 

 

76. In the end, the proposal fails to provide substantive information on multiple key aspects of  

       the project, many very basic assumptions are flawed, data are severely lacking, and the    

       proposal has not been adequately considered, researched, or presented. The public are  

       being asked to buy something in a sack. Even so, the proposed project will impose invasive  

       and permanent changes on the aquifers, facilitate groundwater contamination, inflict  

       environmental and ecological damage, mar and scŀǊ ǇŜƻǇƭŜΩǎ ǇǊƻǇŜǊǘƛŜǎΣ subject residents  

       to unconscionable inconvenience, intrusion, nuisance, and stress, and create future  

       liabilities and risks for landowners.  
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Terms of Reference 

A letter of notification dated 15 November 2021 was addressed to Mr. Somji of CanWhite Sands 

by the Minister of Conservation and Climate regarding a CEC review process and forthcoming 

ά¢ŜǊƳǎ ƻŦ ¢ŜŦŜǊŜƴŎŜέ ώǎƛŎϐ  

(https://www.gov.mb.ca/sd/eal/registries/6119/20211115_CEC_Notification.pdf) regarding Manitoba 

Environment Act Proposal Public Registry 6119.00 CanWhite Sands Corp. Silica Sand 

Extraction Project. A letter dated the same day to the CEC Chair circumscribed the Terms of 

Reference ŀǎ ǇŜǊǘŀƛƴƛƴƎ ǘƻΥ άpotential environmental and health effects of the proposed 

sequential installation, operation and decommissioning of silica sand extraction wells for the 

silica sand extraction projectέ όhttps://gov.mb.ca/sd/pubs/terms-reference-canwhite.pdf).  

 

These Terms of Reference are interpreted in the present submission as: effects relating to 

geology, aquifer integrity, water quality, air quality, human health (residents and workers), 

ecological impacts with respect to wildlife and vegetation, and post-closure and permanently 

persisting issues. άLƴǎǘŀƭƭŀǘƛƻƴέ ƛǎ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ clearing, site and site access preparation, the 

drilling of wells, equipment setup, and slurry pipe deploymentΦ άhǇŜǊŀǘƛƻƴέ ƛǎ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ 

activities during the sand extraction process and associated operational procedures/practices 

ƛƴŎƭǳŘƛƴƎ ƻǇŜǊŀǘƛƻƴ ƻŦ ǎƭǳǊǊȅ ƭƛƴŜǎΦ ά5ŜŎƻƳƳƛǎǎƛƻƴƛƴƎέ ƛǎ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ effects from activities in 

the time period after sand extraction from a well is complete, and extending to Post-Closure 

and ongoing (indefinite) consequences. An overview of these interpretations is summarized in 

Table 1. 

 

Table 1. Summary of interpretation of Terms of Reference with respect to impact components and 

associated environmental and health effects discussed in the present document. 

Term of 
Reference 

Identified 
Component 
 

Effects 

Preparation and 
Installation 

Vegetation Destruction of trees: site clearing, access trails, site 
interconnection trails, slurry line trails, hydro service trails 
Injury of bordering trees by equipment 
Root compaction of living trees 
Disturbance/destruction of vulnerable/rare species 
Soil disturbance and compaction 
Soil seed bank interference/destruction 
Digging drainage ditches: destruction, and alteration of 
prevailing moisture conditions 

https://www.gov.mb.ca/sd/eal/registries/6119/20211115_CEC_Notification.pdf
https://gov.mb.ca/sd/pubs/terms-reference-canwhite.pdf
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Propagation/introduction of invasive species via movement 
of drilling, construction and other equipment and vehicles, 
and workers, especially to and from gravel pits where 
invasive species most commonly occur 
Potential introduction/spread of plant diseases and pests 
Destruction of wild foods (berries, mushrooms, medicines) 
Indigenous harvester treaty rights 
Sentimental/spiritual value 
Destruction/damage of trees planted and cared for by 
landowner 
Machine fluid spills 
 

 Wildlife Physical disturbance, especially during night clearing  
Noise: clearing, drilling, traffic  
Habitat destruction 
Habitat fragmentation 
Loss of food and cover 
Destruction of dens and permanent nests 
Exodus or destruction of vulnerable species 
Destruction of sedentary or small creatures unable to flee  
Ingestion of harmful garbage (antifreeze, plastic food 
wrappers, remains of human foods that are toxic to animals) 
Injury and entanglement hazards 
Indigenous harvester treaty rights 
 

 Aquifer and 
water quality 

Aquitard compromise and intermixing of aquifers 
Chemical contamination during drilling and casing 
manipulation 
Increased fracturing of limestone 
Vulnerable exposed PVC casings 
Biological contamination: nonsterile drill bits, tools and 
equipment 
Surface water incursion into open boreholes  
Artesian conditions: loss of head, flooding 
Puncture of aquicludes 
Spills of machine fluids, oils, fuels, lubricants, antifreeze, 
hydraulic fluids, other 
 

 Human 
health 
(residents) 

Noise: clearing, drilling, digging; transport of heavy 
machinery, mobile office, fuel tanks, portapotties; worker 
traffic; installation and setup of equipment, hydro poles, 
slurry pipes, pumping stations 
Stress (other than noise, e.g. psychological distress due to 
property damage, destruction of areas of personal 
significance, destruction of planted or valuable trees, dealing 
with company representatives and unresponsive officials) 
Air quality 
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5ŜǇǊƛǾŀǘƛƻƴ ƻŦ ŀŎŎŜǎǎ ǘƻ ƻƴŜΩǎ ǇǊƻǇŜǊǘȅ όǿŀƭƪƛƴƎΣ ǊŜŎǊŜŀǘƛƻƴ, 
meditation) 
Privacy: Intrusions into private wells 
 

 Worker 
environment  

Noise 
Air quality 
Stress (extended shifts, night shifts, hazardous workplace, 
other issues, e.g. extra hours, illness) 
Exposure to toxic materials (e.g. equipment maintenance) 
Working in cold weather 
Need for quiet break times  
 

 Air quality Diesel exhaust emissions 
Burning of cleared debris, branches, banned wood transport 
species, garbage 
Dust 
Mold spores, e.g. blastomycosis, from disturbed soil 
Greenhouse gases 
 

 Waste 
materials 

Garbage: litter, food wrappers and cups, cans, clothing, 
discarded machine and equipment parts, machine fluid and 
lubricant containers, chemical containers (drilling fluids, 
grouts and cements, etc.) 
 

 Infrastructure Interference with roadways and culverts at installation of 
slurry pipe crossings 
Hydro transmission line crossings 
Shoal Lake aqueduct in regional project area 
 

   

Operation Aquifer and 
water quality 

Water quality changes: pH, turbidity, trace elements and 
metals, unknown products of disinfection 
Exhaust gases introduced with compressed air, return water 
Oxygen introduction: oxidation of iron and manganese, 
promotion of aerobic microbial growth 
Radon, hydrogen sulphide displacement 
Ineffective disinfection: microbial contamination 
Well interference due to drawdown, turbidity, discoloration 
Drawdown of both aquifers during and after pumping 
Shale degradation and/or collapse 
Acceleration of downward surface contaminant migration 
Direct contamination: introduction of infected equipment, 
surface water incursion, compressed air 
On site spills of fuels, machine oils, fluids such as antifreeze 
Mercury release into aquifer from risk of UV lamp breakage 
Slurry fluid spills on site and on slurry line trails 
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Fuel spills and machine oils from pumping stations on slurry 
line trails 
Existing injection well received chlorinated water: ongoing 
formation of hazardous chlorinated organic compounds 
 

 Topography Subsidence and collapse 
 

 Human 
health 
(residents) 

High levels of cumulative and continuous noise: intensity, 
audio frequency characteristics, periodicity, duration, 
hammering and bangs, no respite 
Nocturnal noise 
Light pollution: intensity, spectral characteristics, duration, 
disposition 
Changes in well water quality: turbidity, discoloration, odor 
Stress from well failure or fouling, and immediate need for 
water supply with no timely aid, cost burden of buying and 
transporting bottled water, cost of well pump damage 
Inconvenience or inability to carry trucked water into home 
for washing and sanitation 
No hot water 
Stress from continuous disturbance 24/7 from  
worker and equipment traffic  
Stress from dealing with unresponsive officials  
Stress from disruption due to relocation to alternate 
accommodations for duration, and cost hardship 
Stress from requiring/finding alternate arrangements for 
livestock and flocks, other domestic animals 
 

 Worker 
environment 

Constant high decibel noise 
Air quality 
Stress: shift work, extended shifts, pressure to maintain 
schedule, other work conditions, working while ill or injured 
Exposure to harmful substances 
 

 Air quality Diesel and other fossil fuel emissions (CO2, CO, NOx, 
hydrocarbons, particulates, heavy metals) 
Exposure to hydrogen sulphide (increased odor levels), 
radon 
Dust and mold, silica sand spills 
Greenhouse gases 
Silica and coagulant dust from sludge drying beds/or maybe 
filter press? 
 

 Wildlife Continuous noise disturbance: site operation, slurry line 
pumping stations, worker and delivery/maintenance traffic, 
slurry line patrols 
Reduction in food and cover availability  



22 
 

Light pollution for nocturnal species 
Interference with bird breeding season 
Stress from loss of home territory, shelter, failure of 
reproductive effort 
Edge effect, fragmentation 
Vehicle-wildlife collisions on trails 
Depopulation of surrounding wooded areas  
 

 Farm 
animals and 
pets 

Continuous noise 
Light pollution 
Stress: disturbance, reduction in milk yield, reduction in 
reproductive success 
Stress: relocation of farm animals to unfamiliar surroundings 
Well and dugout interference for livestock watering 
Disruption of pastureland by placement of extraction sites 
 

 Drainage Site flooding: water spills from operations, artesian 
conditions, hydraulic fracture, dump water from dewatering 
cyclones, other (?) 
Obstruction of municipal culverts by slurry pipes 
 

 Vegetation  Vegetation control on access and slurry line trails 
Enlargement of clearings due to edge tree toppling 
 

   

Decommissioning Aquifer and 
water quality 

Thousands of hidden abandoned wells  
Partial casing removal 
Sealing: fill materials, potentially toxic  
Incomplete sealing and contamination avenues from surface 
Sealing of artesian wells 
Monitoring and certain wells remaining open significantly 
past 180 days 
 

 Site 
restoration 
(if any) 

Noise 
Dismantling and removal of structures and equipment 
Levelling and grading 
Indifferent surface soil restoration 
Soil contamination from drips and spills  
Tree root compaction and damage 
Filling in of drainage ditches? 
Traffic 
Garbage 
 

 Trail 
restoration 

Apparently none planned: residual damage from vegetation 
destruction and traffic, injured edge trees, tree root 
compaction, slurry pipe removal, spills, removal of hydro 
poles and lines 
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 Human 
health 

Noise 
Exhaust fumes 
Disturbance from traffic, heavy machinery at extraction sites 
and on access, slurry, interconnecting, hydro trails 
Stress of waiting for remediation, revegetation 
Stress of dealing with unresponsive/disinterested officials 
 

 Revegetation Site abandonment with no replanting όΨƴŀǘǳǊŀƭΩ 
revegetation) 
Destroyed native seed soil seed banks 
Reseeding with native (?) species 
Inability to replace rare or specialized plants, medicines 
Inappropriate or invasive species introduction 
Necessity for weed control 
Traffic for subsequent revegetation monitoring (?) 
Different resulting community composition and cohort 
structure from original 
Edge effect and fragmentation 
Absence/reduction of tree canopy shading for seedlings 
Introduction of new genetics into local population gene 
pools 
Reseeding appropriate mixes for damaged pasture areas 
Changes in soil structure, texture, compaction 
Changes in soil microbiota, missing symbionts  
Changes in pollinator populations 
Increased opportunities for trampling due to trespassing and 
motorized vehicles 
Required ongoing commitment from landowner to care for 
and water planted trees 
Obtaining and replanting of native berry bushes 
 

 Wildlife Noise 
Alteration of habitat, wasteland conditions  
Lack of cover and food 
Visibility of nests to predators 
Edge effect, fragmentation 
 

   

Post closure to 
long-term effects 

Aquifers Thousands of permanent abandoned wells 
Intermixing of Carbonate and Sandstone aquifers 
Compromised sand and gravel wells due to aquiclude 
damage 
Permanent changes to aquifer structure 
Increased fractures in limestone 
Increased contaminant travel 
Altered hydraulic conductivity and flow 
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Potential intermixing of Sandstone aquifer subunits 
delineated by multiple shale layers 
Swaths of degraded Winnipeg shale 
Enlarging voids over time 
Permanent risks of subsidence and collapse 
Pyrite oxidation, acidification, water chemistry effects 
Persistent effects from oil, machine fluid, mercury spills 
Contamination via improperly sealed/decommissioned wells 
Progressive eventual deterioration of wells and well seals  
Leaching of toxic substances from aging well casing materials 
and grouts 
Emergence of new artesian flows due to hydraulic fracture, 
or failure of annular seals, or casing corrosion, especially 
during high head in wet seasons 
Damaged casings and seals caused by collapse and 
subsidence 
Damaged casings due to accidental excavation of hidden 
unmarked wells  
 

 Topography Scarring (up to decades) 
Collapse and subsidence, permanent sinkholes 
Potential for hydraulic blast and cascade failure of multiple 
voids 
 

 Vegetation Many years until community stabilizes 
Long-term effects of slow or failed recovery 
Soil and root compaction 
Destruction of natural soil seed bank 
Reduction in species diversity 
Edge effect and fragmentation, continuity dissected by many 
trails 
Remaining trees along clearings and trails damaged by 
machinery 
Toppling of edge trees due to removal of supporting trees 
Potential extirpation of rare species due to fragmentation or 
population depletion below sustainable recruitment levels 
Repopulated tree stands all of same age and species, 
absence of cohorts, reduction in community stability 
Absence or insufficiency of understory 
Naturalization of new species introduced with seed mixes for 
reseeding 
Invasive species 
Plant diseases and pests 
Possible residues of oil and other toxic fluids, trash debris in 
soil 
 

 Wildlife Alteration and loss of animal community diversity 
Changes in community structure and composition 
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Long-term effects: slow or no recovery, failure to return 
annually to nesting sites, avoidance of area 
Loss of cover and food 
Alteration of predator-prey relationships  
Potential extirpation of rare species with limited mobility 
and distributions (e.g. amphibians, reptiles, invertebrates) 
Nonbiodegradable garbage hazards (e.g. 6-pack rings, plastic 
straws, plastic twine, packaging) 
Disturbance by monitoring drones 
 

 Farm 
animals 

Vegetation loss (cover and food in pastures) 
Nonbiodegradable garbage hazards (e.g. sharp metal 
objects, wire) 
Stress and stampede injury due to monitoring drones  
 

 Human 
health 

Altered quality of life 
Long-term stress, depression and residual trauma from 
dealing with unresolved property damage and injured 
landscape, reduced property values, land use restrictions 
due to permanent well clusters, increased cost burden (e.g. 
buying and planting trees, fixing fences and damaged 
property, fixing well issues denied by company 
Permanent well problems (perched aquifers, altered 
hydraulic flows, altered water quality) 
Continued intrusion from post-closure monitoring by 
personnel or drones 
Inability to sell property, insurance issues 
 

 Air quality Exposed spilled silica sand 
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Incerta Stans 

¶ The Silica Sand Extraction and Processing Project was presented for approval by the  

proponent as two separate proposals: Public Registry 6057.00 CanWhite Sands ς Vivian 

Sand Processing Facility and Public Registry 6119.00 CanWhite Sands Corp. Silica Sand 

Extraction Project. These two proposals intersect materially and inextricably, and 

therefore many components unavoidably overlap, with many environmental and health 

concerns in common. It is not possible for one proposed endeavor to operate without 

the other, each constitutes sine qua non, nor is it possible to evaluate one without 

implicating the other.  

 

¶ However, after the Clean Environment Commission hearing notification was posted on 

23 November 2021, the processing facility was granted Environment Act License No. 

3367 on 16 December 2021, posted 17 December 2021. This hasty approval, 

inopportune if not prejudicial, renders the present consultation process, concerning 

only the remaining half of the entire project, awkward and uncertain, and places the 

reviewer in the strange position of having to comment on intrinsically linked aspects of 

the operation that have already been approved.  

 

¶ The concerns of dividing the project into physical operational portions, as well as 

temporal 4-year segments, in order to diminish the perceived impact of the whole (a 

similar strategy employed by industrial hog operations in Manitoba), has also been 

ŜŎƘƻŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ǊŜǾƛŜǿŜǊǎ ƛƴ {w¢9w όІоύΥ άthe abbreviated temporal scope, 

ǎǳōǎǘŀƴǘƛǾŜƭȅ ǎƳŀƭƭŜǊ ǎǇŀǘƛŀƭ ǎŎƻǇŜ ŀƴŘ ŜȄŎƭǳǎƛƻƴ ƻŦ ŎǊƛǘƛŎŀƭ ǇǊƻƧŜŎǘ ŎƻƳǇƻƴŜƴǘǎ ŎƻƴǎǘƛǘǳǘŜǎ άǇǊƻƧŜŎǘ 

ǎǇƭƛǘǘƛƴƎέΦ Lƴ ǎƛƳǇƭŜ ǘŜǊƳǎΣ ǘƘƛǎ ƛƴǾƻƭǾŜǎ ōǊŜŀƪƛƴƎ ŀ ǇǊƻƧŜŎǘ ƛƴǘƻ ǎƳŀƭƭŜǊ ǇƛŜŎŜǎ ǘƘŀǘ ƛƴŘƛǾƛŘǳŀƭƭȅ Ŧŀƭƭ ōŜƭƻǿ 

EA impact thresholds that might otherwise result in significant impacts. Arcadis considers this to be a 

material deficiency with the Project Proposal and recommends that the CEC explore options to evaluate 

the potential environmental impacts of the entire Vivian Sand Project, not just sand extractionέΦ 

(Emphasis is mine). Note: the proposed first term is now 5 years (see p. 525). 

But unfortunately, the processing facility is already approved. The proponent responds 

to the above concernsΥ άLǘ ƛǎ !9/haΩǎ ώǇǊƻǇƻƴŜƴǘΩǎ ŎƻƴǎǳƭǘŀƴǘΩǎϐ opinion that 

commentary on the permitting of the Facility Project, which has already obtained an 

EAL, is outside of the scope of what the Clean Environment Commission (CEC) and 

Arcadis were instructed to review.έ ό{w¢9w ІоύΦ ¢ƘŜǎe constraints hinder, blot and 
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muddy the thoroughness, credibility, and optics of the pinioned CEC process. How is it 

even possible to divorce the two applications, when the EAP itself references the 

processing facility on numerous occasions? It should be noted that this fragmented 

approach proceeded ǿƛǘƘ ǘƘŜ ōŜƴŜŘƛŎǘƛƻƴ ƻŦ ǘƘŜ tǊƻǾƛƴŎŜΥ ǘƘŜ ǇǊƻǇƻƴŜƴǘǎ άdiscussed at 

length and reviewed in detail with provincial regulatory agencies, and at no time was 

ǘƘŜǊŜ ŀƴ ƛƴŘƛŎŀǘƛƻƴ ǘƘŀǘ ǘƘŜ ŦƛƭƛƴƎ ƻŦ {ƛƻΩǎ 9!tǎ ǿŜǊŜ ƛƴappropriate and/or fail to meet 

the requirements of The Environment Act.ά ό{w¢9w ІоύΦ  

Furthermore, the proponent claims that new procedural concerns cannot be raised for 

the current application if the Processing Facility has been previously approved using the 

ǎŀƳŜ ǇǊƻŎŜŘǳǊŜǎΦ CƻǊ ŜȄŀƳǇƭŜΥ άIf the effects assessment approach and methods used by AECOM 

were deemed unacceptable by the EAB, we expect that the EAB would not have accepted EAPs produced 

by AECOM, and the EAB would not have issued Environment Act Licences(EALs) for other projects based 

on AECOM EAPs (e.g., Vivian Sand Facility Project; EAL No. 3367).έ ό{{/wLwн Іa.9b-IR-033).  

¶ It should be further noted that the areal scope of the current proposal is but a 

deceptively modest fraction (633 ha (NREP)) of the colossal extent of the eventual 

operations planned in southeastern Manitoba. Its actual reach, however, is shrouded in 

ambiguity, as different numbers have trickled out at different times. 

The Sio website indicates that 390 mining claims for 85,000 ha or >850 square 

kilometers have been already secured; these include several tracts in other 

municipalities besides the current Vivian project (https://www.siosilica.com/silica, accessed 10 

December 2022).  

However in information released to the public in Steinbach in 2019, a previous 

incarnation of this ŎƻƳǇŀƴȅ ǊŜǾŜŀƭŜŘ ǘƘŀǘ άH D Minerals has claims on 120,328 hectares 

of land in several municipalities in the southeast including Hanover, La Broquerie, Tache, 

Ste. Anne and Springfield.έ(https://steinbachonline.com/articles/results-of-mystery-mineral-drilling-

to-be-made-public). 

Iƴ {{/w όІпύΣ ǘƘŜ ǊŜǾƛŜǿŜǊ ǎǘŀǘŜǎ ǘƘŀǘ άthe project area is crudely estimated at 168,000 

hectaresέΦ ¢ƘŜ ǇǊƻǇƻƴŜƴǘǎ Řƻ ƴƻǘ ŘƛǎǇǳǘŜ ǘƘƛǎ ƴǳƳōŜǊ ƛƴ ǘƘŜƛǊ ǊŜǇƭȅΦ In SSCRIR2 

(#MBEN-IR-036): 

Reviewer: άtǊŜŀƳōƭŜΥ {ƛƻ {ƛƭƛŎŀ ŘƻŜǎ ƴƻǘ ŘƛǎǇǳǘŜ ǘƘŜ /9/ ǘŜŎƘƴƛŎŀƭ ŜȄǇŜǊǘǎΩ ŦƛƴŘƛƴƎ ǘƘŀǘ ǘƘŜ άǇǊƻƧŜŎǘ ŀǊŜŀ 
ƛǎ ŎǊǳŘŜƭȅ ŜǎǘƛƳŀǘŜŘ ŀǘ мсуΣллл ƘŜŎǘŀǊŜǎΧέ  

Request: a) Please reconcile the figure in the Preamble with the statement on the Sio Silica website 

ŀǎǎŜǊǘƛƴƎ ǘƘŀǘ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ŎƻǾŜǊǎ άƻǾŜǊ урΣллл ƘŜŎǘŀǊŜǎΧέ  

wŜǎǇƻƴǎŜΥ ŀύ {ƛƻΩǎ ǿŜōǎƛǘŜ ǎǘŀǘŜǎ άǘƘŜ ŎƻƳǇŀƴȅ Ƙŀǎ ǎŜŎǳǊŜŘ ŀ ǘƻǘŀƭ ƻŦ офл ƳƛƴƛƴƎ ŎƭŀƛƳǎΣ ǿƘƛŎƘ ŎƻǾŜǊǎ 

over 8рΣллл ƘŜŎǘŀǊŜǎ ƻŦ ƭŀƴŘΦέ ¢ƘŜ урΣллл ƘŜŎǘŀǊŜǎ ǊŜƭŀǘŜǎ ƻƴƭȅ ǘƻ ǘƘŜ ŀǊŜŀ ƻŦ ƭŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ǘƻ {ƛƻΩǎ 

claims. Sio is not clear where the 168,000 hectare value came from in the Reference. This is not a value 

Sio has ever released.έ (Emphasis is mine). 

https://www.siosilica.com/silica
https://steinbachonline.com/articles/results-of-mystery-mineral-drilling-to-be-made-public
https://steinbachonline.com/articles/results-of-mystery-mineral-drilling-to-be-made-public
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We note the murkiness of the response. The proponent only states that the larger value 

was not ever released, and what the current claims seem to be, but does not 

categorically deny the larger number either. Why was that number not disputed if it is 

erroneous? The proponent also does not deny the 120,328 ha claim made in Steinbach 

as noted above. 

In any case, should not the ENTIRE PROJECT be assessed? Should we not even know 

what it actually is? Should this not be dealt with in its true context and comprehensive, 

unprecedented impact, rather than sleight of hand to focus our short and fickle 

attention span only ƻƴ ŀ ƭƛǘǘƭŜ ŎƻǊƴŜǊΥ Ψ{ŜŜΚ LǘΩǎ ƴƻǘ ǎƻ ōŀŘέ. The public advertising 

breathes nary a whisper ƻŦ ǘƘŜ ŀŎǘǳŀƭ ǎŎƻǇŜΥ άInitial production will be on an existing 

aggregate site, then will expand within three miles of the proposed facility.έ ό¢ƘŜ 

Clipper, January 19, 2023, p. 24).  

Smaller doses become more palatable: heck, an Australian man ate a whole car over a 

ǇŜǊƛƻŘ ƻŦ п ȅŜŀǊǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǎƻǳǊŎŜΣ άHere is how he did it: he ground everything 

up into tiny piecesέ όhttp://www.classclownacademy.com/the-man-who-ate-a-car-so-weirdand-yet-

so-true/). The strategy is transferable, and has worked so far. 

The map of claims provided in SIO (Figure 1) presumably shows only the 85,000 ha 

referred to above, half of the estimate in SSCR (#4). Even so, it provides a hint of the 

huge extent and scope of the planned mining in southern Manitoba, and the vast area 

that will be affected. It is assumed that a series of additional applications for licences in 

each color-coded grouping on the map will be forthcoming. The present initial 4-year 

proposal deals with a few of the yellow ones. Presumably the expired claims listed in 

AppC have been renewed. 

¢ƘŜ ǇǊƻƧŜŎǘ ƛǎ ƴƻǿ ǇƛǘŎƘŜŘ ŀǎ άmulti-generationalέ όThe Clipper: February 22, 2022, p. 5; 

January 12, 2023, p. 10; CJOB radio ads), a 200 year timeline has been put forward (see 

p. 554), apparently open-ended, trailing off into the indefinite tremulous future.  

http://www.classclownacademy.com/the-man-who-ate-a-car-so-weirdand-yet-so-true/
http://www.classclownacademy.com/the-man-who-ate-a-car-so-weirdand-yet-so-true/
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Figure 1. Map of mining claims secured by Sio, according to ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǿŜōǎƛǘŜΦ  

Source: https://www.siosilica.com/silica . According to SSCR (#4), claimed area may be much 

higher.  

 

¶ The original unrealistic target date of 15 March 2022 for completion of the CEC review 

for another part of another part of the project, set by the Minister of Conservation and 

Climate was understandably deemed impossible to meet by the CEC, which put forward 

a request for an extension on 14 December 2021 (screenshot):  
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(http://www.cecmanitoba.ca/cecm/hearings/pubs/silicasandextractionproject/termsofreference/letter,_

canwhite_sands_schedule.pdf).  

Note: the date of March 15, 2021 is obviously in error.  

The Minister approved the request for an extension on 13 January 2022. 

 

¶ In an April 20, 2021 letter concerning the present project to federal Minister of 

9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ /ƭƛƳŀǘŜ /ƘŀƴƎŜΣ ǘƘŜ IƻƴΦ 5ŀƴƛŜƭ .ƭŀƛƪƛŜ at ǿǊƻǘŜΣΥ ά¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ 

we have a provincial government that has demonstrated a high level of enthusiasm for 

ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ ŀ ƭƻǿ ƭŜǾŜƭ ƻŦ ŎƻƴŎŜǊƴ ŦƻǊ ƛǘǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ƘǳƳŀƴ ŎƻƴǎŜǉǳŜƴŎŜǎΦέ 

He ŦǳǊǘƘŜǊ ƴƻǘŜǎ έǘƘŜ ƭŀŎƪ ƻŦ ǘǊǳǎǘ ƛƴΣ ŀƴŘ ǘƘŜ ƭƻǿ ƭŜǾŜƭ ƻŦ ǎŎǊǳǘƛƴȅ ōȅΣ ǘƘŜ aŀƴƛǘƻōŀ 

ƎƻǾŜǊƴƳŜƴǘ ƛƴ ǘƘƛǎ ǊŜƎŀǊŘέ όhttps://www.ernstversusencana.ca/vivian-silica-sands-extraction-wells-

manitoba/).  

 

¶ In June, 2022, the Province pledged its wholehearted and unflinching dedication to 

ŀǘǘǊŀŎǘƛƴƎ ŀƴŘ ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ ƳƛƴƛƴƎ ƛƴŘǳǎǘǊȅΥ ά²Ŝ ŀǊŜ ǘŀƪƛƴƎ ŀ ǿƘƻƭŜ-of-government 

approach to show ouǊ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǘƘŜ ƳƛƴƛƴƎ ǎŜŎǘƻǊέΦ 

(https://news.gov.mb.ca/news/index.html?item=55123&posted=2022-06-13).  

{ƘƻǳƭŘ ǿŜ ƴƻǘ ōŜ ǘŀƪƛƴƎ ŀ ΨǿƘƻƭe-of-ƎƻǾŜǊƴƳŜƴǘΩ ŀǇǇǊƻŀŎƘ ǘƻǿŀǊŘǎ ŦƛƴŘƛƴƎ ŀƴŘ ǎǘǊƛƪƛƴƎ 

a responsible balance between industry, environment and health?  

 

¶ In considering projects of such magnitude and scope as is the present application, 

should we not first deal with the hundreds of abandoned and toxic sites that we already 

have, should we not overhaul our outdated and loopholed rickety legislation, should we 

not take away incentives for environmental abuse, and should we not first set in place 

an effective and credible fabric of monitoring and enforcement - before plunging with 

gleeful abandon into more of what we already have? If we keep endlessly looking away, 

eventually we will not have anywhere to look at all. 

 

¶ In the interim, the corporation known as CanWhite Sands has announced that it has 

become Sio Silica, which change has been amended in the Public Registry title for the 

proposal. Prior to its incarnation under CanWhite Sands, this project was pitched under 

the name of HD Minerals. The currently planned lifespan of this project is 24 years, with 

consequences far beyond. In the present document, the proponent is identified as 

CanWhite throughout, to simplify any confusion associated with past, present, and 

future serial name changes and transmogrifications.  

 

¶ The present submission is presented with acknowledgement of the above public 

position of the Province to encourage and promote non-renewable resource extraction.  

The present submission is also presented under constraint, as not enough time has been 

allowed to properly examine relevant post-proposal documentation in advance of the 

http://www.cecmanitoba.ca/cecm/hearings/pubs/silicasandextractionproject/termsofreference/letter,_canwhite_sands_schedule.pdf
http://www.cecmanitoba.ca/cecm/hearings/pubs/silicasandextractionproject/termsofreference/letter,_canwhite_sands_schedule.pdf
https://www.ernstversusencana.ca/vivian-silica-sands-extraction-wells-manitoba/
https://www.ernstversusencana.ca/vivian-silica-sands-extraction-wells-manitoba/
https://news.gov.mb.ca/news/index.html?item=55123&posted=2022-06-13
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written submission deadline of February 13, 2023 (which afterwards was extended to 

the close of the Hearings). This is especially concerning in that so much of this 

subsequent documentation negates, contradicts, invalidates and materially alters the 

already inadequate information put forward in the original proposal (EAP), so that it is 

difficult to sort out what exactly we are reviewing, further complicated by the admitted 

existence of unavailable parallel ΨǎŜŎǊŜǘΩ information that is not publicly accessible but is 

heavily referenced. Many essential components of the project, such as aquifer 

protections, disinfection, monitoring programs, mitigations, property restorations and 

nuisance abatement have not even been formulated. Yet our response is demanded by 

the onerous and quite insufficient deadline. 

 

*  
Aquifers and groundwater 

Introduction 

¶ The proposed project in the Municipality of Springfield will initially focus on the Vivian  

area in southeastern Manitoba, and will involve the extraction of silica sand from the 

Winnipeg Sandstone Formation, which underlies Red River Carbonate deposits. 

 

¶ The age of the Winnipeg Sandstone Formation is approximately 461- 472 million years 

(Middle Ordovician)(https://weblex.canada.ca/html/016000/GSCC00053016596.html). It consists 

largely of quartzose sandstone. A layer of Winnipeg Shale forms the top of the 

Sandstone stratum. The Red River Carbonate is approximately 444 ς 461 million years 

old (Late Ordovician) (https://weblex.canada.ca/html/012000/GSCC00053012586.html). This 

limestone formation is covered by recent (2.6 million years ago to present) Quaternary 

sediments of varying thickness and composition. They are largely unconsolidated and 

have been much ΨƳƛȄŜŘΩ ŀƴŘ ǇǳǎƘŜŘ ŀǊƻǳƴŘ ōȅ ŀ ǎŜǊƛŜǎ ƻŦ ƎƭŀŎƛŀǘƛƻƴǎΦ  

This sandstone-shale-limestone stratigraphic sequence is indicative of a major 

transgressive marine environment (Figure 2), that records gradually rising sea levels in 

the Williston Basin during Mid- and Upper Ordovician times (Bezys and Conley, 1998). 

 

https://weblex.canada.ca/html/016000/GSCC00053016596.html
https://weblex.canada.ca/html/012000/GSCC00053012586.html
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These Sandstone and Carbonate strata form two important, irreplaceable and unique 

groundwater reservoirsΦ ά¢ƘŜǎŜ ǘǿƻ ŀǉǳƛŦŜǊǎ ŀǊŜ ƘȅŘǊŀǳƭƛŎŀƭƭȅ ǎŜǇŀǊŀǘŜŘ ōȅ ŀ ǊŜƭŀǘƛǾŜƭȅ 

thin shale which forms the upper part of the ²ƛƴƴƛǇŜƎ CƻǊƳŀǘƛƻƴΦέ ό²ŀƴƎ Ŝǘ ŀƭΦΣ нллуύΦ 

The depth at which Winnipeg shale occurs and its thickness vary in the project region. 

IƻǿŜǾŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ƛƴŎƻƳǇƭŜǘŜΥ άThe shale unit is not well understood as it has not 

been consistently mappedέ ό!ǇǇ!мΣ ǇΦ сл). A number of drill cores in the project area 

have shown additional multiple shale layers interbedded within the Sandstone (e.g Well 

PID 197863, 199980)(WDR); this phenomenon has previously been noted by Betcher et 

al. (1995). 

 

¶ To extract silica sand from the Sandstone layer, the proposed project will involve the 

drilling of thousands of new boreholes over a planned 24 years, that will puncture the 

shale and will intrude on both aquifers. The entire eventual project area in southeastern 

Manitoba is currently estimated to encompass at least 85,000 hectares, possibly much 

more (see Figure 1, p. 29).   

 

¶ EAP2 (section 6.2.1) claims that άapproximately 1.06% [of sand will be] removed 

throughout the 24-year life of the projectέΣ ŀƴŘ ƛƴ wt/w όІмύΥ  άOnly a very small fraction 

of sand (approximately 1.06%) will be removed from the target aquifer (Carman Sand 

Member of the Winnipeg Sandstone Formation) during the  24-year life of the ProjectέΦ 

(Emphasis is mine). How was the 1.06% value obtained? The thickness of the Sandstone 

is variable; even among the exploratory boreholes already drilled (WDR), some well logs 

have not reported a sandstone layer (e.g. Well PID 199971, 197858, 199974, 201398).   

 

In any case, tƘŜ ŀōƻǾŜ ǎǘŀǘŜƳŜƴǘǎΣ ŀǎ ǿǊƛǘǘŜƴΣ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ мΦлс҈ ǊŜŦŜǊǎ ǘƻ άthe 

target aquifer (Carman Sand Member of the Winnipeg Sandstone Formation)έ, i.e. the 

entire aquifer, not the project area. If this is correct, the volume is staggering, given the 

size of the aquifer. But because activity will be concentrated in the project region, the 

relative impact would be exponentially greater. (EAP2, section 6.2.1). We all agree that 

this is a non-renewable resource. 

 

Figure 2. Transgressive marine 

sequence. Source: 
https://commons.wvc.edu/rdawes/g101ocl/basics/d

epoenvirons.html 
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We further ƴƻǘŜ ƘŜǊŜ ǘƘŀǘ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ƛǎ ŀŘǾŜǊǘƛǎƛƴƎ ǘƘŀǘ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ άmulti-

generationalέ (e.g. The Clipper, February 22, 2022, p. 5 and others; CJOB radio ads), 

which implies aspirations of even longer timelines, and even more extensive impacts, 

than those over the first 24 years. Indeed 200 years has been mentioned (see p. 554). 

 

¶ The sand is visually of varying purity. A study of the well logs in WDR indicates that in 

addition to the premium white sand, a range of other colors also occurs: yellow, grey, 

green, brown and black, presumably reflecting differences in chemistry and 

composition. In some instances (e.g. Well PID 197862), different colors are separated by 

shale layers in the same stratigraphic sequence. The EAP provides no information 

characterizing these different sands, nor the associated water chemistries. There is no 

indication whether these colored sands will also be exploited. 

 

Only one sand sample, presumably some of the ΨǇǊŜƳƛǳƳ ǿƘƛǘŜ ǎŀƴŘΩΣ appears to have 

been analyzed. In Figure 3 (screenshot) we are favored with the exact results as 

submitted by the proponent for our illumination (http://www.cecmanitoba.ca/hearings/silica-

sand-extraction-project/doc/appendix_a_dln_ir_003.pdf): 
 

 
 

 

¶ The planned markets for the extracted ǎŀƴŘ ŀǊŜ ǾŀǊƛƻǳǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ άƻƛƭ ŀƴŘ Ǝŀǎ 

ƛƴŘǳǎǘǊȅέΦ Ln the companion, already approved Processing Facility documentation 

(EAPPF Appendix I), questions 44 and 46 from the public are answered thus 

(screenshots, highlights are mine): 

Figure 3. Screenshot showing results of analysis of 

one sand sample submitted by the proponent in 

http://www.cecmanitoba. 
ca/hearings/silica-sand-extraction-

project/doc/appendix_a_dln_ir_003.pdf 
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However all mention of this significant and unsavory portion of the destination is 

meticulously avoided in the website, print and radio public ad campaigns: only the nice 

cell phones, solar panels and suchlike are touted.  

 

 

Water quality   

 

¶ Intact, unfractured shale is an effective aquitard. One of the greatest concerns with the 

present project proposal is the risk, indeed expectation, that with increases in the 

number of interconnecting boreholes, the shale aquitard barrier between the 

Carbonate and Sandstone aquifers will be further compromised and mixing will 

inevitably occur. According to thŜ ǇŜŜǊ ǊŜǾƛŜǿŜǊǎΣ άLǘ ƛǎ ƻǳǊ ƻǇƛƴƛƻƴ ǘƘŀǘ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ 

ǿƛƭƭ ǊŜǎǳƭǘ ŦǊƻƳ ǘƘƛǎ ǇǊƻƧŜŎǘ ƛƴ ǎƻƳŜ ǿŀȅ ǎƘŀǇŜ ƻǊ ŦƻǊƳέ ό!ǇǇ.Σ CwL9{9b-3). According to 

C5 όнлмфύΣ ά! ǿŜƭƭ ŎƻƴƴŜŎǘƛƴƎ ōƻǘƘ ŀǉǳƛŦŜǊǎ ƛƴ ǘƘŜ Ŝŀǎǘ ƻŦ ǘƘŜ wa ǿƻǳƭŘ ǊŜǎǳƭǘ ƛƴ 

carbonate groundwater mixinƎ Řƻǿƴ ƛƴǘƻ ǘƘŜ ǎŀƴŘǎǘƻƴŜ ŀǉǳƛŦŜǊΦέ  

 

For the proposed project, άIt is possible that project operations will result in increased 

hydraulic communication between the Red River Carbonate and the Winnipeg 

Sandstone within the Project Area due to fractures and borehole annuli that may extend 

across the Winnipeg Shale aquitard.έ ό!ǇǇ!мΣ ǇΦ роύΦ There is the potential of 

άDegradation of the Winnipeg Shale as a result of project operations resulting in mixing 

of groundwaters om [sic] the Winnipeg Sandstone and Red River Carbonate with 

possible impacts on groundwater quality in one or more of the aquifers.έ (AppA1, p. 79).  

 

¶ Clause 6(1) of The Mines and Minerals Act (C.C.S.M. c. M162), Drilling  

       wŜƎǳƭŀǘƛƻƴΣ мффн ǎǘŀǘŜǎ άA licensee shall drill and abandon a borehole in such a manner        

as to prevent the vertical movement of fluids between permeable water bearing zones  

penetrated by the boreholeΦέ 
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Furthermore, the aquifers of the project area are specifically protected by provincial 

legislation, and interconnection and mixing involving the Winnipeg Formation is 

prohibited:   

 

Under Section 3(1) of The Groundwater and Water Well Act (C.C.S.M. c.Gg110) Well 

{ǘŀƴŘŀǊŘǎ wŜƎǳƭŀǘƛƻƴΣ άa person must not construct or seal a well or test hole in a 

manner that allows the interconnection or mixing of groundwater between the 

Winnipeg Formation and any overlying aquifer.έ 

            ¦ƴŘŜǊ {ŜŎǘƛƻƴ оόнύΥ άIn this section, "Winnipeg Formation" means the shale,   

            sandstone and sands of the Winnipeg Formation.έ 

¶ While the overwhelming majority of existing Springfield wells are completed in the 

Carbonate aquifer (Table 1, 2016 data)(FD, 2019), and do not breach the aquitard, a 

number of mostly domestic wells already span both aquifers (AppA1, Figure 1-3). 

!ŎŎƻǊŘƛƴƎ ǘƻ .ŜǘŎƘŜǊ Ŝǘ ŀƭΦ όмффрύΣ άMost wells drilled into the Winnipeg Formation 

aquifer have been completed as open holes through the bedrock section, 

interconnecting the Winnipeg Formation aquifer with the overlying carbonate-evaporite 

unit. This has allowed a continuous exchange of fluids of differing quality between the 

two aquifers, resulting in substantial loss of groundwater from the Winnipeg Formation. 

This may eventually result in significant water quality changes in the aquifer.έ 

(Emphases are mine). In southeastern Manitoba, άthese interconnecting boreholes have 

resulted in localized losses in the naturally softened groundwater from the Winnipeg 

Formation, and local water quality changes in the carbonate aquifer.έ (Betcher and 

Ferguson,  2003) (in AppA1, p. 66). Thus, although known interconnecting wells are 

much fewer in number (4.7%) compared to the number of shallower Carbonate wells 

(77.4%)(Table 1), existing interconnecting boreholes have already had measurable 

effects on water quality. This is a compelling argument for not drilling any more. 

 

Table 1. Aquifer completions of wells in Springfield (2016 data). Source: FD, 2019. 
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It should be noted that the Town of Anola draws its domestic water supply from the 

Sandstone aquifer (FD, 2019).  

 

According to RMSF-IR-ллмΣ άWithin the Project Site Area, an estimated 19 wells are 

completed in the Winnipeg Sandstone aquifer, with a further 62 wells completed in the 

Red River Carbonate aquifer. Five wells are completed in the overburden aquifer.έ 

Therefore comparatively few wells currently within the project area are interconnecting 

boreholes. Drilling many hundreds more in this area would be a drastic change. 

 

¶ One of the concerns is the occurrence of saline water in portions of the Sandstone 

aquifer which could foul Carbonate water quality. In SSCR (#7), the proponent notes that 

άThe referenced paper [i.e. Betcher et al., 1995] discusses the risk of upwelling saline 

water from within the saline portion of the Winnipeg Sandstone aquifer.έ  

A number of observations arise: 

1. According to the comprehensive Betcher et al. (1995) paper quoted above, wells in 

southeastern Manitoba drilled into the Sandstone aquifer are mostƭȅ άin the area of 

ƴŀǘǳǊŀƭƭȅ άǎƻŦǘέ ƎǊƻǳƴŘǿŀǘŜǊǎ ōƻǊŘŜǊƛƴƎ ǘƘŜ ŦǊŜǎƘ ǿŀǘŜǊ-ǎŀƭƛƴŜ ǿŀǘŜǊ ŦǊƻƴǘΦέ Sandstone 

waters behind the saline front are not desirable water supply sources. 

2.  Lǘ ƛǎ ǊŜŎƻƎƴƛȊŜŘ ƛƴ ǘƘŜ ǊŜǾƛŜǿŜǊΩǎ ŎƻƳƳŜƴǘ ό{{/w Імлύ ǘƘŀǘ άparts of the study area to 

the east [of Winnipeg] are affected with this physical problemέ, i.e. salinity in the 

Sandstone. 

In SSCR (#10), the proponent states thatΥ άThe overall low TDS (<500 mg/L) indicates 

groundwater in the Project Area is fresh and not brackish or saline because much of the 

water entrained in the rock at the time of deposition and diagenesis has since been 

flushed by more recent recharge.έ, and άWithin the Project Site Area and for some 

distance west, groundwater quality is fresh in both aquifers and simulation of density 

effects for the purposes of impact assessment is therefore less important.έ ό{{/w ІнуύΦ  

In other words, we all agree that water quality in both aquifers in the project area is a 

premium resource, unlike other regions nearby: is it not all the more necessary to 

safeguard it?   

While the current limited project area may at this time be blessed with fresh water, 

saline waters in the Sandstone occur to the west and north of the area, not a great 

distance away (Figure 4). According to Ferguson et al. (2006), in the Winnipeg Formation 

άǘƘŜ Ŧƭƻǿ ǎȅǎǘŜƳ ƛƴ ǇŀǊǘǎ ƻŦ ǘƘŜ ŀǊŜŀ ƛǎ ƴƻǘ ƛƴ ŀ ǎǘŀǘŜ ƻŦ ŜǉǳƛƭƛōǊƛǳƳ ŀƴŘ ǎŀƭƛƴŜ ǿŀǘŜǊǎ 

will encroach on areas currently occupied by freshwater in some areas, while in other 

areas, freshwater will replace saline water. These features must be considered in 
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groundwater resource management, as groundwater withdrawals will likely hasten 

ǘƘŜǎŜ ǇǊƻŎŜǎǎŜǎΦέ  

 

 

Figure 4. Map of saline and freshwater zones in the Winnipeg Sandstone aquifer in 

Springfield. Note the proximity of the transition zone to Anola and Vivian (arrows). 

Arrows are mine. Modified from FD (2019). 

 

Lƴ {{/w όІомύΣ ǘƘŜ ǊŜǾƛŜǿŜǊ ƴƻǘŜǎΥ άthe model domain may not be large enough to 

account for large scale physical effects such as saline water intrusion or long-term 

sustainabilityέΦ Given the large eventual scope of the impacted area (at least 85,000 ha 

(SSCRIR2 #MBEN-IR-036), surely a very robust and comprehensive data bank is required. 

How will disturbance of the Sandstone aquifer, alterations of hydraulic flow, and the 

planned future expansions of the proposed project, affect potential incursion of saline 

water further to the east and south of the current transition boundary? 
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It should also be noted that future mining operations are planned for large tracts in 

other municipalities (e.g. Figure 1, p. 29), where saline conditions will be encountered. 

This will present a major technical issue for future sand extraction in those areas. 

3Φ άThe Groundwater Monitoring and Mitigation Plan will monitor groundwater quality 

with a view to tracking concentrations over time and confirming that water is not 

becoming more saline as a result of project operations, and confirm the findings of the 

Hydrogeology and Geochemistry Assessment Report.έ ό{{/w #10) (Emphases are mine): 

- The aim of the (apparently nonexistent) Plan is to confirm ǘƘŜ ǇǊƻǇƻƴŜƴǘΩǎ  

assumptions, which are currently based on scant supporting data. 

- Who will independently ǎŎǊǳǘƛƴƛȊŜ ǘƘŜ άtrackingέΚ ²ƛƭƭ ŀƴȅōƻŘȅ outside the   

       ΨǇǊƻǇǊƛŜǘŀǊȅΩ ŎƛǊŎƭŜ ōŜ ƴƻǘƛŦƛŜŘ or made aware? 

 

- Tracking requires comparative baseline data, which must be obtained before start 

of operations. 

 

άAnalytical results will be regularly evaluated by a qualified professional to specifically 

determine whether there is evidence of saline water intrusion from areas of the aquifer 

that are presently brackish or saline. Should any changes be identified, mitigation 

measures will be implemented in accordance with a Trigger Action Response Plan 

(TARP).έ ό{{/wLwн І/9/-IR-015).  

 

- Where is this Trigger Action Response Plan? 

        

- In the possible event that there ARE changes detected, how does the (nonexistent) 

Plan advance measures to reverse the changes, and restore prior water quality to 

the area? Or is the entirety of the Plan: walk away? Indeed, what else is even 

possible? 

 

¶ In SSCRIR2 (#CEC-IR-лмнύΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ŀǎǎŜǊǘǎ ǘƘŀǘ άThe aquifers both contain fresh 

water within the project area, which dramatically reduces any concerns over upwelling 

of saline water from the Winnipeg Sandstone aquifer into the Red River Carbonate 

aquiferέΦ  

Water quality differs in the Red River Carbonate and the Winnipeg Sandstone aquifers, 

and local changes depend on direction of intrusion. Dr. Ferguson comments in AppB 

(#FERGUSON-уύΥ άThere is evidence of Pleistocene age water in Lake Agassiz sedimentsέΦ 

!ŎŎƻǊŘƛƴƎ ǘƻ CŜǊƎǳǎƻƴ Ŝǘ ŀƭΦ όнллсύΣ ά[ŀǊƎŜ ŀǊŜŀǎ ƻŦ ǘƘŜ ²ƛƴƴƛǇŜƎ CƻǊƳŀǘƛƻƴ ǎǘƛƭƭ Ŏƻƴǘŀƛƴ 

ǎǳōƎƭŀŎƛŀƭ ǊŜŎƘŀǊƎŜέΣ ǿƛǘƘ άwŜƭƛŎǘ ƎƭŀŎƛŀƭ ƳŜƭǘǿŀǘŜǊ ǇǊŜǎŜƴǘ ƛƴ ǎƻǳǘƘŜŀǎǘŜǊƴ aŀƴƛǘƻōŀ 

ŀǉǳƛŦŜǊǎΦέ  
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In Springfield, southeast of the saline transition zone, the water in the Winnipeg 

Sandstone is generally softer (less calcium and magnesium) and concentrations of many 

(not all) chemical parameters are lower (Table 2)(FD, 2019). However the Sandstone 

may be more saline, with higher sodium, potassium and chloride levels as the transition 

boundary (Figure 4) is approached and crossed. In EAP Figure 4-6 (AppA2), higher overall 

total dissolved solids are seen in the (limited) Sandstone samples compared to the 

Carbonate, but it is unfortunate that no statistical comparison tests (e.g. unpaired t-

tests, or nonparametric tests, depending on eligibility) were done for any of the water 

chemistry data. It is difficult to draw conclusions since so few data were obtained, and 

corrupted samples should not be included (see p. 285+). 

 

Despite these aquifer ŘƛŦŦŜǊŜƴŎŜǎΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ŎƭŀƛƳǎ ǘƘŀǘ άeven if there were 

migration of groundwater between aquifers through unsealed boreholes in the Project 

Area, it would not degrade water quality.έ όRPCR, #61). In SSCR (#32), we are assured 

ǘƘŀǘ άgroundwater quality in the Project Site area is relatively consistentέΦ Since 

adequate water quality studies, including vertical intra-aquifer stratification, have 

apparently not been carried out in the project area, where is the evidence for these 

statements? 

 

¶ A number of wells in WDR show multiple layers of shale in the Sandstone. There   

appear to be no studies comparing water chemistry among the strata delineated by  

these mini-aquitards. Are there differences? Are some more saline than others?   

These data are important, in order to ascertain whether these interconnections  

              could impact water quality in these areas.  

 

άGeochemical equilibration modelling to simulate the result of mixing indicates that 

changes will be minimalέ ό{{/wLwн І/9/-IR-012). Did the modelling take into account 

the known potential presence of multiple shale layers?    

 

¶ With respect to the potential confounding factors of existing interconnecting wells in 

ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ ƳƻŘŜƭΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ƴƻǘŜǎΥ άa complete assessment of each private 

well and the potential for cross-connection of the Red River Carbonate and Winnipeg 

Sandstone aquifers was not explicitly assessed. While the magnitude of the inter-aquifer 

flux is moderate and demonstrates that the aquifers are presently interconnected in 

several locations, the magnitude is relatively small in the context of the overall water 

balance of the aquifers.έ ό{{/w ІомύΣ 

 

- ²ƘƛƭŜ άeach private wellέ ŎƻǳƭŘ ƴƻǘ ōŜ ŀǎǎŜǎǎŜŘΣ Ƙƻǿ Ƴŀƴȅ, and which, of the wells 

listed ƛƴ !ǇǇDό!ǇǇ!сύ ǿŜǊŜ ƛƴǾŜǎǘƛƎŀǘŜŘΚ ²Ƙŀǘ ŘƻŜǎ άŀ ŎƻƳǇƭŜǘŜ ŀǎǎŜǎǎƳŜƴǘΧΦǿŀǎ 

not explicitly assessedέ ƳŜŀƴ? Were none of them assessed? 
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- άthe magnitude is relatively smallέΥ Ƙƻǿ ǎƳŀƭƭΚ Existing interconnecting wells are 

indeed not numerous at the present time, especially in relation to the thousands 

more planned. What is the potential then, even if, say, only 10% of the additional 

wells become problems? They are also larger bores than the private wells. 

 

¶ Dr. Ferguson in his review (AppB #FERGUSON-мύ ƴƻǘŜǎΥ άthere might be wells in the 

area that do not appear on the Province of Manitoba database. This could include improperly abandoned 

wells that connect the Winnipeg Formation with the overlying Red River formations. This could introduce 

some uncertainty into the results of the model.έ  

 

¢ƘŜ ǇǊƻǇƻƴŜƴǘ ǊŜǎǇƻƴŘǎΥ άAECOM agrees that the possible presence of additional water wells 

presents some uncertainty in the modelling results and wells that may require mitigation during 

operationsΧΦit will be important to identify all wells (active and abandoned) within the zone of influence 

of sand extraction activities to allow for effective monitoring and mitigationΧ.To supplement a physical 

survey of the land for water wells, a comprehensive monitoring plan is proposed to aid in this by 

indirectly determining the presence and overall magnitude of cross-connecting wells based on the 

observed water level response in each aquiferΦέ (Emphases are mine).  

 

- How exactly will all wells be identified? Many old abandoned wells are no longer 

evident at the surface (personal observation), others, active or not, might be inside 

residences or farm buildings. Currently, much reliance is placed on the public to 

report abandoned wells for sealing to the province or local water conservation 

districts, but obviously unknown numbers remain unidentified. Basing deductions on 

άobserved water level responseέ ƛǎ also difficult because of the many confounding 

factors of joints, fractures, channeling, etc. (see p. 78+).   

 

- What is the monitoring plan to determine cross-connecting wells?        

             -     What is the mitigation being proposed? 

-     Should not mitigation be considered before operations, rather than after, when the  

      undesirable is already observable, and we are in the position of: now what? 

 

In AppB (#FERGUSON-сύΣ άIt is acknowledged that there may be additional wells that are not 

included in the database. These wells will be identified in advance of operations to the best of CanWhite's 

ability as described in a forthcoming Groundwater Monitoring and Impact Mitigation Plan as described in 

Section 7.5 of the reportΧΧ/ƻƴǘƛƴƎŜƴŎȅ ƳŜŀǎǳǊŜǎ ŦƻǊ ŜƴǎǳǊƛƴƎ ǿŀǘŜǊ ǎǳǇǇƭȅ ǘƻ ǿŜƭƭ ǳǎŜǊǎ ƛǎ ƳŀƛƴǘŀƛƴŜŘ 

[and] will be described in detail in the Groundwater Monitoring and Impact Mitigation Plan.έ (Emphasis 

is mine). 

 

- There is no section 7.5 in EAP2. 

- However section 8.4 Groundwater Monitoring and Impact Mitigation Plan (EAP2) is a 

ǇŀƎŜ ƻŦ άThis document will establish a frameworkέ ό9!tнΣ ǇΦ фсύ ƛŘŜŀǎΣ ǿƛǘƘ ƴƻ 
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concrete details other than the areas which this future document might or might not 

address. The draft document submitted very late (see pp. 527+) is not much better. 

 

¶ Not only does water chemistry differ between the Carbonate and Sandstone (sensu lato) 

aquifers, and possibly within multiple shale demarcated subunits of the latter, but it can 

also differ vertically within strata of the Carbonate aquifer, which is interpreted as 

typical for fractured bedrock (https://www.gov.mb.ca/sd/eal/registries/6154/eap.pdf, Appendix E). 

Such vertical variations at the same location within the same aquifer must be taken into 

account, because water chemistry is not homogeneous throughout. This has 

implications for borehole penetrations, as well as for water quality monitoring: results 

may differ according to the depth where samples are taken.  

 

- Nitrate, a contaminant of public health concern, is not included in Table 2. Pip 

(unpublished data) has found that nitrate levels in Springfield Carbonate wells vary 

greatly, depending on local contamination sources and hydrological flow patterns, 

ranging from below detectable concentrations (<0.01 mg/L) to 12.5 mg/L as NO3-N, i.e. 

in excess of the Canadian drinking water guideline of 10 mg/L NO3-N in the vicinity of 

some intensive livestock production operations). In Table 4-8 (AppA4), nitrate levels 

were generally below detection limits, except for BRU 95-9 from Winnipeg Shale, where 

the sample dated 2021-Feb-0 [sic] showed clear evidence of contamination, compared 

to the pre- and post-test samples from the same well collected on November 2 and 

December 2, which were below detection limits. These three samples from the same 

well also showed unaccountable variations for a number of other parameters: the EAP 

provided no comment. This well should be resampled. 

 

¶ It must be pointed out that the best water quality (i.e. lower dissolved parameter 

values) is found in the eastern portion of the RM (FD, 2019; Pip, unpublished data), 

which is also unfortunately the target area for the proposed project. Indeed, some 

waters in that region compare favorably with commercial bottled waters (Pip, 2000), 

and should be protected as a valuable future resource.  
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Table 2. Summary of ranges of water chemistry parameters in the Carbonate and Sandstone 

aquifers in the RM of Springfield. The lower values are found in the eastern reaches of the 

RM. Source: FD, 2019 

 

 

¶ Besides the concerns presented by aquifer interconnections, there is the potential of the 

thousands of new proposed boreholes to facilitate the downward migration of 

pollutants from their surface origins, and thus into both aquifers. According to Cherry et 

ŀƭΦ όнллпύΣ ά!ǉǳƛǘŀǊŘǎ ŀǊŜ ŎǊƛǘƛŎŀƭ ǘƻ ǇǊƻǘŜŎǘƛƴƎ ǿŀǘŜǊ ǎǳǇǇƭȅ ǿŜƭƭǎ ŦǊƻƳ ŎƻƴǘŀƳƛƴŀǘƛƻƴέΦ 

Concerns with this project are further augmented by the large diameter (20.3- 40.6 cm 

(EAP1, p. iv)) of the boreholes.  

In the original EAP1 (p.13), άCanWhite anticipates extracting sand as a sand and water 

slurry from up to 467 extraction wells per year at an approximate depth of 61 m (200ft) 

in Winnipeg Sandstone aquifer. Operations will start out with lower numbers of wells 

(up to 392 extraction wells), with the number of extraction wells gradually increasing 

over the first few years of operations.έ ƻǊ άan initial  average of 56 well clusters of seven 

extraction wells per cluster, annuallyέ όEAP1, p. iv).  However quoting from the later 

(2022) {¦tt[м όǇΦ мύΣ άSio Silica has reduced the total number of wells required per year 

from 467 to 324 (a 30% reduction)έΦ The projected lifespan is 24 years.  

There is uncertainty regarding the total eventual number of wells. According to the 

reviewer in HGTR (p. 13), άǘƘŜ ǇǊƻǇƻƴŜƴǘ ǊŜŦŜǊǎ ǘƻ мсул ǿŜƭƭǎ ƻǾŜǊ ŀ ŦƻǳǊ п-year [sic] 

horizon but there is no mention of the total number of wells over the entire 24-year 

planning horizon which could total more than 10,000 wells.έ In any case, the expected 
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number amounts to many thousands of invasive penetrations of both aquifers. There 

will also be additional wells and boreholes that, for various reasons, will be unusable or 

unintended for extraction purposes.  

¶ Clause 3(1) of the Manitoba Groundwater and Water Well Act (C.C.S.M. c. G110) states: 

άa person must not construct or seal a well or test hole in a manner that allows the 

interconnection or mixing of groundwater between the Winnipeg Formation and any 

overlying aquifer.έ  

 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƻǇƻƴŜƴǘΣ άWhen each well is drilled, casing will be installed and 

grouted in place to isolate the Red River Carbonate and Winnipeg Sandstone aquifers 

from one another and thereby preventing vertical mixing of waters.έ ό9!tмΣ ǇΦ ǾƛƛύΦ 

άAfter sand extraction is complete at a well, the extraction piping is removed. The well is 

then sealed in accordance with The Groundwater and Water Well Act using a grout plug 

with layers mimicking that of the formation using materials such as pea gravel, native 

material and/or bentonite on top to prevent any vertical movement between aquifers.έ 

(EAP1, p. 20).  

This does not eliminate the potential for intrusion during drilling and casing 

manipulation, imperfect sealing, carelessness or accidents, more so given the thousands 

of wells involved. It is almost certain that a number of them will be flawed, and even 

more certainly over time the integrity of some/many of the casings and seals will be 

compromised or degraded. Some wells already drilled have no casings remaining but 

were otherwise sealed on decommissioning (WDR).  

¶ The regional project area contains a number of surface watercourses including 

the Brokenhead River and Fish Creek (AppA1, Figure 1-3), which are likely to be 

impacted over the 24 year duration of the project. The Brokenhead River is a 

watercourse of particular and unique ecological importance, and indeed is highlighted 

with a nice picture in SIO advertising material (SIO, p. 19). 

¶ Water quality and contaminants in the Sandstone aquifer present potential 

impacts beyond the Municipality of Springfield. According to Wang et al. (2008), 

ά5ƛǎŎƘŀǊƎŜ ŦǊƻƳ ǘƘŜ ƘƛƎƘƭȅ ŎƻƴŦƛƴŜŘ sandstone aquifer is likely by slow seepage through 

ǘƘŜ ǳǇǇŜǊ ŎƻƴŦƛƴƛƴƎ ƭŀȅŜǊ ƴŜŀǊ ƻǊ ōŜƴŜŀǘƘ [ŀƪŜ ƻŦ ²ƛƴƴƛǇŜƎΦ ώ{ƛŎϐέ Lƴ ŀŘŘƛǘƛƻƴΣ ǎǳǊŦŀŎŜ 

drainage from the eastern portion of the project area discharges to the Brokenhead 

River, which also subsequently flows to Lake Winnipeg. Surface water from other 

portions of the project area eventually drain to the Red River (EAP2, p. 37). 

¶ It must be borne in mind that the current proposal is but a piece of a much larger and 

ƳƻǊŜ ŜȄǘŜƴǎƛǾŜ ŦǳǘǳǊŜ ǇƭŀƴΦ άThis Environment Act application fully addresses the first 4 to 5 years 

of extraction. Any change in potential environmental impact that could result from relocating operations 

in subsequent years will be addressed through the Notice of Alteration process set out in section 14 of 
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Act, and as described in the regulatory framework section of the EAP (Section 1.7). Each future Notice of 

Alteration for proposed extraction activities beyond 2025 will project a block of proposed annual 

extraction areas, describe in detail the existing environment in that block and include a thorough 

environmental assessment using monitoring data collected during extraction operations and the follow-

up activities proposed in the EAP (Section 8).έ όRPCR #63, #73, #185, #213, #220, #280). 

Therefore the current initial proposal is a bellwether: its approval must be 

exceptionally carefully considered, as it will open the door for a sequence of future 

iterations that are planned to expand into additional regions and potential additional 

municipalities, with the concomitant multiplicity of impacts and concerns that may 

ensue.  

In their full-page ad in The Clipper (February 22, 2022, p. 5), the proponents boast that 

their project will affect generationsΣ ǿƛǘƘ ǘƘŜƛǊ άmulti-generational job creationέ ŀƴŘ 

άmulti-generational planningέ, perhaps 200 years (see p. 554). Therefore this is not just 

a transitory and ephemeral undertaking, but one that will impact significant numbers of 

Manitobans for a long time. In the January 5, 2023 ad in The Clipper (p. 2), the company 

ƛǎ άsharing the impacts and benefits Sio Silica will have on your life and on future 

generations.έ Yes, these impacts will certainly persist for us, but wŜ ŎŀƴΩǘ ƘŜƭǇ ŀǎƪƛƴƎΣ 

how much of the profits will remain to benefit Manitoba? 

 

Boreholes and wells 

¶ Some boreholes have already been drilled and extraction has occurred under the 

latitude of Mineral Exploration. According to AppA1 (p. 58) άCanWhite drilled over 40 

boreholes between 2017 and 2020έ. Drilling records can be found in WDR. Injection has 

also occurred. Permits for injection wells are: Permits #IW-2019.02.1 HD Minerals; #IW-

2019.01.1 HD Minerals; #IW-2020.01.1 HD Minerals; #2021.01.1 CanWhite Sands Corp.  

 

The estimated Ғ 7800 well number (from new amendment in SUPPL1, p.1) presumably 

relates only to producing wells, i.e. non-producing boreholes, and ŀōŀƴŘƻƴŜŘ άŘǳŘǎέ 

ŀǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘΦ {ƻƳŜ ǿŜƭƭǎ ŀƭǊŜŀŘȅ ŘǊƛƭƭŜŘ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ²5w ŀǎ άŦƻǊ ƳƻƴƛǘƻǊƛƴƎ 

ǇǳǊǇƻǎŜǎέΣ ǎƻƳŜ ōƻǊŜƘƻƭŜǎ ŎŀǾŜŘ ƛƴ ŀŦǘŜǊ ŘǊƛƭƭƛƴƎ όŜΦƎΦ ²Ŝƭƭ tL5 мфтусфΣ мфтфноύό²5wύΣ 

while yet others turned out to be associated with flowing conditions (e.g. Well PID 

200824, 200861). These non-producing extra wells will also pose potential 

environmental risks.  

 

ά/ŀƴ²ƘƛǘŜ {ŀƴŘǎ /ƻǊǇΦ όΨ/ŀƴ²ƘƛǘŜΩύ ƛǎ ǇǊƻǇƻǎƛƴƎ ǘƻ ŜȄǘǊŀŎǘ ƘƛƎƘ ǇǳǊƛǘȅ ǎƛƭƛŎŀ 

sand from the Winnipeg Sandstone aquifer (approximately 61 m, or 200 ft below 

ground)έ ό9!tмΣ ǇΦ мύΣ ƻǊ άan approximate depth of 51 m to 76 mέ όAppA1, p. 19). Some 

test wells already drilled have been in excess of 300 feet, or more than 90 m (e.g. Well 



45 
 

PID 197860)(WDR). The environmental impacts of such exceptionally deep boreholes 

have not been studied. 

¶ Each of the thousands of invasive penetrations will present the risk for movement of 

surface contaminants to the groundwater strata below (Figure 25, p. 122). It is 

important to place this number of penetrations in the context that:  

 

a) they will all involve drilling through both aquifer strata   

b) they will be in addition to existing water wells that penetrate both strata,  

     which are already associated with documented adverse effects (Betcher and  

     Ferguson, 2003) 

c) they will substantially outnumber existing wells. 

!ŎŎƻǊŘƛƴƎ ǘƻ /ƘŜǊǊȅ Ŝǘ ŀƭΦ όнллпύΣ ƛǘ ƛǎ ƻŦ ǇŀǊŀƳƻǳƴǘ ƛƳǇƻǊǘŀƴŎŜ ǘƻ άprevent well 

designs that cross connect or breech aquitardsέ ōŜŎŀǳǎŜ ƻŦ άvulnerability to 

contaminationέΦ Therefore indiscriminate drilling into the Sandstone aquifer will 

aggravate already existing issues, and create new ones. 

A report on groundwater status commissioned by Springfield (FD, 2019) unequivocably 

recommends that existing interconnecting wells be decommissionedΥ άThe following 

specific recommendations are provided for the RM of Springfield: Wells that 

interconnect both the sandstone and carbonate aquifers should be targeted for 

proper sealing and abandonment.έ όEmphasis is mine). In other words, existing 

interconnecting wells should be abated. 

The drilling of vast numbers of new interconnecting wells outlined by the present 

proposal is entirely and egregiously contrary to this recommendation, as is the drilling 

work that has already been carried out. 

¶ Localized perched water tables (Figure 5) have received almost no attention in the EAP. 

Clay layers of variable extent and thickness occur erratically at various stratigraphic 

levels in the overburden (Figures 6 and 7), and may function as aquicludes. The well logs 

in WDR for wells already drilled demonstrate the occurrence of clay in several instances 

at inconsistent depths above the limestone; indeed, there may be several clay layers, for 

example Well PID 200824 (screenshot below)(Markers are mine): 
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Note that each of these above layers is of more than ample thickness to meet 

impermeability criteria (if intact), and restrict vertical water flow. For comparison, the 

requirement for a compacted clay liner for earthen liquid manure storage lagoons in 

Manitoba is only 1 meter (https://www.gov.mb.ca/sd/ece/programs/pdf/clay_liner_feb-2007.pdf).  

 

Figure 5. Schematic diagram of perched water table, showing typical mounding. Source: 
https://i.pinimg.com/originals/5b/5e/5c/5b5e5c4e51c15df46cf04a8562dfe1df.gif 

https://www.gov.mb.ca/sd/ece/programs/pdf/clay_liner_feb-2007.pdf
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                                                                                                                                            Photo: E. Pip 

Figure 6.  Overburden cross section showing interbedded grey clay layer (arrow) in a 

Springfield gravel pit. Note extreme variability in size of the materials (i.e. poorly sorted) 

in some strata, ranging from boulders to fine clay.  
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                                                                                                                                                   Photo: E. Pip 

Figure 7. Overburden cross section showing clay stratum (arrow) comprised of two distinct (mainly 

in iron content) contiguous layers (brown and grey) in a Springfield gravel pit. The fan shaped 

blowouts in the sand strata below are points of preferred vertical water percolation. 
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Table 1 (above) identifies a number of wells in άǎŀƴŘ ŀƴŘ ƎǊŀǾŜƭ ŀǉǳƛŦŜǊǎέ (i.e. within 

overburden) in Springfield.  The size of these mini-aquifers or άƭŜƴǎŜǎέ ƛǎ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜ 

(FD, 2019), as is their water quality. Surficial deposits where these lenses can occur are 

present throughout Springfield and areas to the east and south (Figure 8). It is important 

to be aware of the occurrence of these lenses in the project area, and to avoid them, 

because they may introduce an additional potential source of intermixing.  

 

Lƴ !ǇǇDό!ǇǇ!сύ ƴǳƳŜǊƻǳǎ άǊŜƎƛƻƴŀƭέ ǎƘŀƭƭƻǿ ǿŜƭƭǎ ŀǊŜ ƭƛǎǘŜŘ ǘƘŀǘ ŘǊŀǿ ŦǊƻƳ ǘƘŜ 

Quaternary sediments; some are only a few meters deep. The proponent notes that 

άFive wells are completed in the overburden aquiferέ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ƛǘǎŜƭŦ 

(RMSF-IR-001), thus there is no doubt regarding the need to identify and avoid these   

areas. 

 

 

 

Figure 8. Potential occurrence of water-bearing lenses in Springfield (indicated in green). 

Extracted from FD (2019). 

 

Percolating contaminants may accumulate in the Ŏƭŀȅ ΨsaucersΩΣ and are released when 

the aquiclude is punctured, in this case with multiple holes for one or more extraction 

well clusters. bƻǘŜ ǘƘŀǘ ŜȄƛǎǘƛƴƎ άǎŀƴŘ ŀƴŘ ƎǊŀǾŜƭέ ǿŜƭƭǎ ǘŜǊƳƛƴŀǘŜ ƛƴ ǘƘŜ ƭŜƴǎŜǎ ŀnd do 

not pierce the aquiclude. Interconnections of such isolated pools with the major aquifers 

beneath present potential concerns for the reasons that:  

1. The lenses are relatively closer to the surface, and are more readily contaminated. 
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2. Their water chemistry is different, variable, and respectively unique, and unlike that of  

     either the Carbonate or Sandstone aquifers (Pip, unpublished data).  

 

3. The clay aquicludes provide local protection for the aquifers below by intercepting   

     and detaining pollutants. 

      

4. Domestic wells which draw from a perched pocket may become permanently  

     compromised if the aquiclude is damaged. 

5. Even if the casings are adequately sealed, their integrity is not eternal: they will  

    eventually corrode and degrade, and seals may fail.  

 

The EAP sidesteps these issues. 

¶ In some cases, clay layers will be needlessly punctured with no Sandstone layer available 

to exploit in the end, a wasted borehole, for example Well PID 199971 

(WDR)(screenshot): 

 

       Note that there is no limestone either, only till. 

 

¶ Not acknowledged in the EAP is the common occurrence of organic soils in the project 

area. Of the 42 wells documented in WDR, well logs report organic strata (not further 

characterized) at the top of the core (Well PID 200818,203688,203699,199976, 200824, 199978, 

199984,199881, 199979, 201054, 199968, 200861; another case is 205642 in additional wells in 

Well%20Information%20ReportsQuarriesNearVivian%20(2).pdf). An additional five wells in WDR reported   

1.5 ς 2.5 m of peat moss (Well PID 201401, 201400, 201399, 201159, 201398).  

This is a disturbing concern because: 

1. Peat moss is associated with saturated dystrophic surface conditions, where the  

    water contains high loadings of diverse refractory and non-refractory organic  

    compounds. The water is also acidic due to cation exchange by Sphagnum moss  

    (Clymo, 1963), and other biological activities, with a typical pH range of 3.3 ς 4.5  

    (Clymo, 1964). 
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2. Boreholes will facilitate direct contamination of aquifers with particulate and  

    dissolved organic matter, microorganisms, and will introduce acid water.  

 

3. Highly acidic water will aggravate other potential acidification issues in the aquifer, for  

    example carbonate leaching and pyrite oxidation (see p. 274+). 

 

4. Organic matter provides substrates for bacterial and fungal growth, and results in  

    carcinogenic byproducts in the event this water is treated at some point by  

    chlorination (see p. 329+). 
 

5. Dissolved organic carbon is already present in the aquifers, according to Table 4-8  

    (AppA4), in some cases in significant amounts, demonstrating existing pollution, from  

    sources such as septic fields and livestock production. Intrusion of organic-rich water  

    would add to these levels.  

 

These are highly unsuitable conditions for boreholes, and it is unfortunate that a 

number of them have already been drilled.  

 

¶ άDrainage ditching will be constructed along Project access trails and at disturbed areas, 

as required, to assist in directing runoff flow from rain and snow and maintaining 

natural drainage pathways through low areasέ όǎŜŎǘƛƻƴ сΦпΦмΣ 9!tнύ (see p.  ).  

As pointed out above, there are swampy/boggy areas in the project zone. The EAP 

(section 4.3.1, EAP2, p. 37) minimizes/dismisses consideration of any surface water 

within the project area, alǘƘƻǳƎƘ ƛǘ ŀŘƳƛǘǎ άditches and low drainage areasέ ŀǊŜ ǇǊŜǎŜƴǘΦ  

RPCR όІмсуύ ǎǘŀǘŜǎΥ άThere are no plans to install wells in swampy areasΦέ Iƻǿ ŀǊŜ 

άswampy areasέ ŘŜŦƛƴŜŘΚ Furthermore, if there are no plans for such wells, why have 

numerous wells with logs reporting significant peat moss accumulations (WDR, see 

above) already been drilled? Peat moss is easy to spot, without digging or elaborate 

fancy reconnoitering and testing. 

Is there the same assurance for areas which may be subject to overland flooding in 

spring or in wet seasons? 

¶ άWater well rigs that are the typical size used to install domestic water wells will 

be used to install the sand extraction wells.έ ό9!tмΣ ǇΦ м4).  

This is misdirection: of course the rigs may be standard, but the holes will be much 

larger, with diameters of 20.3 - 40.6 cm (EAP1, pp. iv, 1). {ǇŜŎƛŦƛŎŀƭƭȅΣ άEach well is 

ŀƴǘƛŎƛǇŀǘŜŘ ǘƻ ōŜ мсέ ŘƛŀƳŜǘŜǊ ǘƘǊƻǳƎƘ ǘƘŜ vǳŀǘŜǊƴŀǊȅ {ŜŘƛƳŜƴǘǎΣ млέ ŘƛŀƳŜǘŜǊ 
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ǘƘǊƻǳƎƘ ǘƘŜ wŜŘ wƛǾŜǊ /ŀǊōƻƴŀǘŜ ŀƴŘ ²ƛƴƴƛǇŜƎ {ƘŀƭŜΣ ŀƴŘ тέ ŘƛŀƳŜǘŜǊ ǿƛǘƘƛƴ ǘƘŜ 

Winnipeg Sandstone (production casing)έ ό!ǇǇ!мΣ ǇΦ ноύΦ  

The largest bore is a third greater than the 30 cm (12 in) size of many town water supply 

wells (e.g. Beausejour). άThe Anola water supply receives groundwater from a single 8 

inch [20 cm] diameter well completed into the sandstone aquiferέ όC5Σ нлмфύΦ All three 

bores for the proposed project are larger than typical domestic wells, for which the 

Canadian standard is 15 cm (6 in), although many wells in Manitoba are smaller: for 

example my own Red River Carbonate well, drilled in 1979, is 10 cm (4 in). The potential 

for contamination and future issues is proportionately increased with larger bores.  

IƻǿŜǾŜǊ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ǊŜǎǇƻƴŘǎΥ άThe Project utilizes standard diameter well pipe 

available to all well drilling contractors. Well dimensions are of similar size to wells used 

to source water for larger use community and industrial supplyΦέ (RPCR #176)(Emphasis 

is mine).  

Therefore these project well boreholes will be the staggering size equivalents of 

ǘƘƻǳǎŀƴŘǎ ƻŦ άlarger use community and industrial supplyέ ǿŜƭƭǎ, crammed into the 

limited operational areaΥ άRegional Project Area ς is comprised of an area up to 10 km 

beyond the Project Site which is intended to account for the maximum spatial extent of 

potential effects of the Projectέ ό9!tмΣ ǇΦ 29). And of course, there are the future 

additional aspirations to consider (see Figure 1), or even the 200 year timeline (p. 554). 

¶ !ŎŎƻǊŘƛƴƎ ǘƻ ²ŀƴƎ Ŝǘ ŀƭΦ όнллуύΣ άǾŜǊǘƛŎŀƭ ǊŜŎƘŀǊƎŜ ŦǊƻƳ ƻǾŜǊōǳǊŘŜƴ ƳŀǘŜǊƛŀƭέ ƻŦ 

the Sandstone aquifer is becoming an increasingly important component of the total 

ǊŜŎƘŀǊƎŜΣ ŀƴŘ ŀǎ ŘŜƳŀƴŘ ƻƴ ǘƘŜ ŀǉǳƛŦŜǊ ƎǊƻǿǎΣ άǾŜǊǘƛŎŀƭ ǊŜŎƘŀǊƎŜ ǿƛƭƭ Ǉƭŀȅ ŀ ōƛƎƎŜǊ 

ǊƻƭŜέΦ ¢ƘŜǊŜŦƻǊŜ vertical movement of associated contaminants from upper strata will 

become more significant over time. This emphasizes the importance of minimizing 

potential opportunities for contaminant sources and transport, and restricting activities 

and development which may present risk.  

¢ƘŜ ǇǊƻǇƻƴŜƴǘ ŎƭŀƛƳǎ ǘƘŀǘ άThe potential for contamination from surface to reach the Winnipeg 

Sandstone aquifer would remain very low due to the presence of relatively low permeability overburden 

materials from ground surface to a depth of approximately 25 m, and the presence of a much more 

permeable aquifer overlying the Winnipeg Shale aquitard, which will act to convey any contaminants 

laterally rather than vertically downward toward the sandstone at a depth of approximately 75m below 

ƎǊƻǳƴŘ ǎǳǊŦŀŎŜΦέ (SSCRIR2 #CEC-IR-012)(Emphasis is mine).  

Thus, although the virtues of protective overburden are hailed, άMost sites that have 

been selected for Project activities are on previously disturbed sites such as gravel 

quarries or open fields.έ ό¢!/ Інрύ(Emphasis is mine). The protection of overburden has 

been removed or diminished in gravel quarries, and the water table may be exposed in 

the pit ponds. άThe degree of aquifer vulnerability is dependant [sic] largely upon the 

thickness and properties of material overlying the aquifer and the properties of the 
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pollutant.έΣ ŀƴŘ άAquifers that are exposed at or near to the surface have an increased 

vulnerability to quality degradation from surface activities.έ όC5Σ нлмфύΦ These sites are 

at the greatest risk of direct contamination, and the permeable nature of the aggregate 

matrix facilitates pollutant travel to surrounding wells, which attract contaminant 

plumes (Figure 25, p. 122). Open fields, on the other hand, are at great future risk when 

the abandoned decommissioned boreholes/casings provide eventual conduits for 

manure, chemical fertilizers and pesticides.  

¶ While sand extraction will occur primarily in April to November, well drilling will occur  

year-round (EAP1, pp. 2, 11, 14). Therefore extraction will in many cases not commence 

immediately on drilling. Lƴ {¦tt[м όǇΦ оύΣ άWells that are capped and not active 

resemble a domestic water well with 1-3 ft of white PVC casing coming from the ground 

and a locked cap on top.έ  

In RPCR (#169) we further learn ǘƘŀǘΥ άWell casings will be secured (capped and locked) at all times 

when no active work is occurring at the well. All wells will be installed with a lockable cap and will be 

identified with a tag and flagging to mark their locations to prevent accidental damage from vehicles. Caps 

will be secured so that only authorized personnel will have access to them.έ  

In the interim, the protruding plastic casings seem vulnerable to vandalism or damage 

(e.g. farm machinery, recreational and other vehicles, etc.); caps and ŀ άtag and 

flaggingέ ǿƛƭƭ ŀǇǇŀǊŜƴǘƭȅ ǇǊƻǾƛŘŜ ǘƘŜ ƻƴƭȅ ǇǊƻǘŜŎǘƛƻƴΦ There will be no bollards, barriers, 

warning signs or enclosures. Will the inactive sites be monitored for casing damage and 

condition? What remedial procedures will be in place in the event casings are breached 

or destroyed? How will possible contamination be assessed, and what, if anything, will 

be done about it? 

There is no mention of mounding: will the casings be mounded to safeguard them from 

spring runoff or storm flooding? Wells drilled in winter may experience spring overland 

flooding (e.g. Figure 9)Σ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ŦƛŜƭŘǎ ŀƴŘ άlow drainage areasέ (section 4.3.1, EAP2, 

p. 37). Locations which did not flood in previous years may flood in others. What are the 

protocols and plans to prevent contamination? 
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                                                                                                                                          Photo: E. PIp 

Figure 9. Incursion of contaminated spring meltwater onto recently winter-installed (2020) 

wellhead (in foreground) for Beausejour town water supply. When dry, the ditch is a popular town 

dog nuisance ground; in summer, manure is applied to the field (see Figures 87 and 88, pp. 341-342). (Item to 

the right of wellhead is a discarded beer can).  

 

¶ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƻǇƻƴŜƴǘΣ άPVC is preferred at this time for ease of handling, and   

cost. PVC casing also will not rust.έ ό{{/wLwн І5[b-IR-002). How will soil expansion and 

contraction associated with freeze-thaw cycles affect the upper embedded portions of 

the PVC casings? And how will the protruding and exposed portions fare in prolonged 

freezing conditions (Figure 10)? 
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Figure 10. CPVC pipe cracking due to brittleness at prolonged freezing temperatures. 

Source: https://www.1tomplumber.com/best-pipes-freezing-conditions/. Note: CPVC pipe (shown here) 

is more robust and durable than the planned PVC (https://www.astralpipes.com/blog/know-the-major-

differences-between-cpvc-pipes-and-pvc-pipes-27).  

 

¶ Section 20(1) of The Groundwater and Water Well Act (C.C.S.M. c.Gg110) Well 

Standards Regulation mandates a minimum casing stick-up: άa person constructing a 

well must ensure that the well casing extends not less than 30 cm (1 ft) above any 

finished surface or the established ground surface when the well is completed.έ  

 

Furthermore, according to section 20(2), the landowner ƛǎ ǊŜǎǇƻƴǎƛōƭŜΥ άAfter the 

completion of construction, the owner of the land on which the well is located is 

responsible for ensuring that the requirements of subsection (1) remain satisfied.έ 

(Emphasis is mine). This presents an awkward enforcement situation, since the well does 

not belong to the landowner. It seems that it is time to freshen up the legislation. 

 

 

Extraction process 

¶ The schematic in Figure 2-2 (EAP1), also Figure 2-A (AppA1) showing the components 

and configuration of the sand well apparatus Ƙŀǎ ǘƘŜ ŘƛǎŎƭŀƛƳŜǊ άExample OnlyέΦ 

Therefore the actual situation will possibly ōŜ άƴƻǘ ŀǎ ǎƘƻǿƴέΦ  The real design is not 

disclosed in the EAP: άThe design is proprietary to CanWhite (patent pending)έ όRPCR 

#165). In SSCRIR2 (#DLN-IR-ллмύΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ƛƴŘƛŎŀǘŜǎ άthe method has been 

patented by SioέΣ indicating the patent is granted; however the relevant site does not   

show that the patent is issued 

(https://www.ic.gc.ca/opiccipo/cpd/eng/patent/3080017/summary.html?query=CanWhite+sands+corp&t

ype=basic_search). 

https://www.1tomplumber.com/best-pipes-freezing-conditions/
https://www.astralpipes.com/blog/know-the-major-differences-between-cpvc-pipes-and-pvc-pipes-27
https://www.astralpipes.com/blog/know-the-major-differences-between-cpvc-pipes-and-pvc-pipes-27
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Air lifting has already been conducted at a number of wells (WDR; also Permits #IW-

2019.02.1 HD Minerals; #IW-2019.01.1 HD Minerals; #IW-2020.01.1 HD Minerals; #2021.01.1 CanWhite 

Sands Corp).  The proponent declares: άaƛƴƛƴƎ ƻǳǘέ ƻŦ ǘƘŜ ŀǉǳƛŦŜǊ ƛǎ ƴƻǘ ǇŜǊƳƛǘǘŜŘ ǳƴǘƛƭ 

an Environment Act Licence (EAL) is issued. In the absence of an EAL, no mining activity 

has occurred to dateΦέ ό{{/w Імр; SSCRIR1 #MBEN/OLS-IR-021). Thus we learn that the 

sand piles in Figure 11 and other places were not mining activity.  

 

 

                                                                                                                             Photo used with permission (OLS) 

Figure 11. Not mined, not covered silica sand piles extracted from a sand well in 

Springfield.  

 

From the information solely in the EAP, no evaluation is possible either of the design or 

of the risk posed from air escaping into the surrounding aquifer from the apparatus. We 

learn in RPCR (#мсрύ ǘƘŀǘ ǘƘŜ ǇǊƻŎŜǎǎ ƛǎ άmuch like blowing bubbles in a cup of water.έ  

However, design of the air lift apparatus that will presumably be (and likely has been) 

used is found in the Patent Application (CPA), which latter is not included or referenced 

in the EAP, but has been provided in SUPPL1.  In RPCR (#24, also RPCR #153), 

άCanWhite's drilling and extraction method utilizes an air lift method that is routinely 

used in water well drilling throughout the world, including in Manitoba and the local 

area where thousands of these wells have historically been drilled.έ Why, then, is there 
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a patent application by the proponent for this ƳŜǘƘƻŘΣ ƛŦ ƛǘ ƛǎ ŀƭǊŜŀŘȅ έroutinely used in 

water well drilling throughout the worldέΚ  

Perhaps an attempt at a partial answer is given in RPCR όІмроύΥ άThe design is proprietary to 

CanWhite (patent pending), but a diagram of the extraction method and description is provided in the 

EAP Section 2.2.1 and Figure 2-2. While the exact activity of extracting sand from the ground through a 

water well drill hole using an airlift method does not exist anywhere else that CanWhite is aware of, the 

use of airlift drilling methods is a common practice and can be applied to extract sand.ά 

 

Iǘ ƛǎ ŀ άmethod that is routinely usedέΣ ŀƴŘ άis a common practiceέΣ but at the same time 

ǘƘŜ άmethod does not exist anywhere elseέ (see also p. 472). While the purpose of lifting 

water AND sand is touted as a difference from its application in plain water wells, air lift 

is already used to clean out sand, debris and drilling fluids in the course of developing 

drilled water wells, although the duration of the procedure is much shorter. The 

absence of a well screen is another distinction: άThe key difference is that normally once 

a water well is drilled a screen is installed in the sandstone to prevent sand from 

entering the well.έ όRPCR #153).   

 

Indeed, in SSCRIR2 (#MSSAC-IR-016(a)), the proponent uses the commonness of these 

ǇǊƻŎŜŘǳǊŜǎ ŀǎ ŀƴ ŜȄŎǳǎŜ ǘƻ ŜǾŀŘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜƳΥ άBoth air lifting 

and rotary drilling are, individually, relatively common practices, and these 

methodologies have been subject to prior environmental assessment on other projectsέΦ 

.ǳǘΣ ǘƘŜ ǇǊƻŎŜǎǎ ƛǎ άunique in that it combines the air lifting and dual rotary drilling 

methodologiesέΦ {ƻ ƛǎ ƛǘ ǳƴƛǉǳŜ ƻǊ ŎƻƳƳƻƴΚ If we combine two common things, does 

the combination become rare? The conundrum can be compared to viewing M.C. 

9ǎŎƘŜǊΩǎ ŦŀƳƻǳǎ ŜƴŘƭŜǎǎ ǎǘŀƛǊǎΧΧǿŜ get a headache and never decide in the end. 

 

¶ άSince April of 2019, many successful tests have occurred demonstrating the feasibility and repeatability 

of the method. The results and data collected have been thoroughly studied by engineers, scientists, 

geotechnical engineers and hydrogeologists. Additional studies have been conducted and results modeled 

and analyzed: (geotechnical report [Stantec 2022]; and Hydrogeology and Geochemistry Assessment 

Report [EAP, Appendix]). Thus, the extraction method is well understood and has been successfully 

demonstrated.έ όRPCR #153, also #158). 

 

- The άmany successful testsέ have presumably occurred under the aegis of the few 

exploration and injection well permits (but not all exploration wells were air-lifted 

(WDR)). 

- Since there seems to be so much of άresults and dataέΣ ŀƴŘ ǎƻ Ƴŀƴȅ ǇŜƻǇƭŜ ƘŀǾŜ 

allegedly seen and admired them, why are these findings, or at least a statistical 

summary, excluded from the EAP?  

- Where are all of these studies, and the evaluations by the crowd of άengineers, 

scientists, geotechnical engineers and hydrogeologists? 
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- Where is the Stantec 2022 report? It has not been posted on the Registry site. 

 

¶ The EAP omits mention of the Ψpulsed pressurized air burstsΩ that are described in the  

       patent application (CPA), the purpose of which is to loosen the sand. The GTTR similarly  

       does not refer to this aspect of the intended air lift process. Since this feature is  

       included in CPA, presumably it has been tested: was this done at the injection wells for  

       which permits have already been issued (Permits #IW-2019.02.1 HD Minerals; #IW-2019.01.1 HD  

        Minerals; #IW-2020.01.1 HD Minerals; #2021.01.1 CanWhite Sands Corp)? These permits make no  

       mention of air injection into the aquifer.  

 

       Yet Figure 2 in SUPPL1 shows the production pipe extending beyond the compressed air  

       conduit, implying no air escape into the aquifer. This incongruity requires clarification  

       because of its importance in the consequences of oxygen introduction into the anoxic  

       aquifer.  

              

¶ My RPCR question (#193) requesting more information regarding the compressors 

elicited the following ǊŜǎǇƻƴǎŜΥ άAt this stage of application for the Environment Act 

Licence, detailed design information (e.g., pumping capacity and horsepower) is not yet 

available. Such proprietary information would be provided only to regulatory 

authorities.έ Ergo, none of our business. 

Yet Table 6-3 in EAP2 seems, perhaps inadvertently, ǘƻ ƭŜŀƪ ǘƘŜ ǎŜŎǊŜǘΥ ǘƘŜ ά 1550 Tier 4 

Final Oil Free Rotary Screw Air Compressorέ. We look up this Sullair product ourselves 

(Figure 12) and see the following information shamelessly and openly displayed: rating 

125 psi (75-150 psi range), 1550 cubic feet per minute, 500 hp (373 kW) 

(https://america.sullair.com/sites/default/files/2021-

02/LIT%20Sullair%20OFD1550%20Tier%204%20Final%20Brochure_PAP1550OFDT4F202102-7_EN.pdf).  

It is mystifying that the compressor was identified in the original EAP2 document, then 

in the much later RPCR we have suddenly clammed up. Has the magnificent OFD1550 

been sidelined?  

Much later again, we see that no, apparently not, as it (only one) reappears in SSCRIR1 

(#MBEN/OLS-IR-016) and has, at least for the time being, been declassified and restored 

to glory.  

Regarding operating extraction pressure, we have to refer to the CPA which provides the 

ŦƻƭƭƻǿƛƴƎ ŜȄŀƳǇƭŜΥ άLƴ ǘƘŜ ǇǊŜǎŜƴǘ ŜȄŀƳǇƭŜΣ ŀ ŎƻƳǇǊŜǎǎƻǊ (not shown) at the surface 

may be used to inject air with a positive pressure and high volume flow rate, such as at a 

pressure within the range of about 30 psi to 90 psi with a flow rate of about 300 cubic 

ŦŜŜǘ ǇŜǊ ƳƛƴǳǘŜ ǘƻ ŀōƻǳǘ слл ŎǳōƛŎ ŦŜŜǘ ǇŜǊ ƳƛƴǳǘŜΦέ These metrics are understood to 

refer to one operating well. 

https://america.sullair.com/sites/default/files/2021-02/LIT%20Sullair%20OFD1550%20Tier%204%20Final%20Brochure_PAP1550OFDT4F202102-7_EN.pdf
https://america.sullair.com/sites/default/files/2021-02/LIT%20Sullair%20OFD1550%20Tier%204%20Final%20Brochure_PAP1550OFDT4F202102-7_EN.pdf
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Will one compressor service multiple wells? ¢ƘŜ ŀƴǎǿŜǊ ƛǎ ȅŜǎΣ άAll wells comprising a 

'cluster' will be serviced by one rotary screw, oil-free compressorέ όRPCR #193).    

But what about two adjacent clusters? The EAP1 (p. 3) unequivocably states that up to a 

maximum of seven wells Ŏŀƴ ƻǇŜǊŀǘŜ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΥ άalthough up to seven 

extraction wells may be operating simultaneously in one well cluster at any given time, 

this maximum number of wells operating simultaneously maybe [sic] spread across two 

adjacent well clusters (e.g. four operating wells in one cluster and three in an adjacent 

well cluster.έ (Emphasis is mine). This target number of seven re-emerges in several 

places in the documentation. However Table 6-3 in EAP2 specifies 10 operating 

extraction rigs. The discrepancy is not explained. Which is correct? Could ten wells 

potentially operate at the same time? If so, all of the EAP models need to be adjusted.  

 

But then, in SUPPL1, Figure 1-1 (also GTTR, p. 5), there are now FIVE wells per cluster. If 

THIS version is the correct one, will a maximum of seven wells still operate at the same 

time, as this latter number has not been amended? But with 10 extraction rigs, this 

would mean that all wells in two 5-well clusters could/might operate simultaneously. 

The reader starts to get dizzy. 

 

But wait. In the still later RMSF-IR-ллпΣ άeach well cluster will consist of seven wellsέ 

again. Furthermore, the 7-well arrangement is also reproduced in the figure in RMSF-IR-

006. Here is a summary: 

  

Date Source Page Number of wells 
per cluster 

Original proposal EAP1  Figure 2-3              7 

              ά AppH(AppA6)  entire              7 

June, 2022 SUPPL1 2 (Figure 1-1)              5 

September, 2022 GTTR           5              5 

November, 2022 RMSF-IR -004 and -006              7 

November, 2022 SSCRIR1 #MSSAC-IR 
RMSF-IR 

        009 
        006 

        secret 

January, 2023 NREP         1/8 Any number <6 
                                                                                                                               Note: AppH is located in AppA6  

 

But then we learn that there is a special άŎƻƴŦƛŘŜƴǘƛŀƭέ ǾŜǊǎƛƻƴ: άThe confidential version 

was also filed to the Approvals Branch and the CEC.έ (SSCRIR1 #MSSAC-IR-009, also 

RMSF-IR-006). And ǘƘŜƴ ƛƴ ǘƘŜ WŀƴǳŀǊȅ нпΣ нлно bw9tΣ άWell clusters are also reduced 

from seven wells to a variable number of wells, but less than six, depending upon cap 

rock thickness in the extraction area. For example, some clusters are now as few as one 

single well while others may be as high as five wells.έ  One would think that something 

as acutely basic as this would have been established long before the application was 
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contemplated. We give upΣ ŀƴŘ ŘƻƴΩǘ ǿŀƴǘ ǘƻ Ǉƭŀȅ ŀƴȅƳƻǊŜΦ [ŜǘΩǎ Ƨǳǎǘ leave the scene of 

the pile-up and push on.  

 

The number of wells operating at the same time appears to remain unchanged. Since 

presumably up to seven (?), or perhaps more, wells will operate simultaneously, 

possibly/likely in different adjacent clusters (EAP1, p. 3), will the valiant, solitary 

OFD1550 be able to generate enough oomph for this many wells, at the pressure and 

flow rate required for each? Furthermore, superposition of drawdown cones may 

require more pressure (see p. 83+). And hoses would need to be snaked between 

different operating clusters from the one machine, adding to the pressure attrition 

headache. !ƴŘ ǘƘŜƴ ǘƘŜǊŜ ŀǊŜ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ άǇǊŜǎǎǳǊŜ ōǳǊǎǘǎέ ŘŜǎŎribed in the CPA: we 

ŘƻƴΩǘ ǿŀƴǘ ƛǘ ǘƻ ōǳǎǘ ŀ ƎǳǘΣ ƭƻƻƪ ŀǘ ǿƘŀǘ ǿŜ ŀǊŜ ŀǎƪƛƴƎ ƻŦ ƛǘ already. It likely needs a 

partner. (However, see Noise p. 363). 

 

In the latest cluster revision in NREP, some clusters may have very few wells. In areas 

where such clusters occur, will more than two clusters have to operate at the same time 

in order to maintain the necessary window of flow rates in the system? How would this 

translate in terms of logistics? 

 

¶ Lƴ ¢!/ όІртύΣ ǘƘŜ ǊŜǾƛŜǿŜǊ ŎƻƳƳŜƴǘǎΥ άThe air used to lift the sand-water mixture must  

be free of lubricants, hydrocarbons or other chemicals ǘƘŀǘ Ƴŀȅ ƛƳǇŀŎǘ ǿŀǘŜǊ ǉǳŀƭƛǘȅέΦ 

¢ƘŜ ǇǊƻǇƻƴŜƴǘ ǊŜǎǇƻƴŘǎΥ άCanWhite agrees, and its contractors will use oil-free 

compressorsΦά The plural here suggests that indeed more than one compressor will 

operate (see pp. 363-364). More uncomfortably, does the future tense suggest that oil-

free compressors have not been used in the Permitted test wells which have been 

extracted already? For a possible answer, see https://www.winnipegfreepress.com/the-carillon/local/Former-CanWhite-

employee-alleges--well-contamination-lax-site-safety-

575758671.html?fbclid=IwAR0_3_MXoo3we8hCYt2g_tHrzXI2tG_tI1rxWPOsKX8guTaHCFAm4jsE7uM 

 

¶ The continuously operating compressor(s) will generate a great amount of heat, 

especially in hot weather: άƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǿƻǊƪƛƴƎ 

ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ǘƘŜ ŀƛǊ ŎƻƳǇǊŜǎǎƻǊΦέ (https://www.airbestpractices.com/technology/air-

compressors/what%E2%80%99s-possible-when-operating-rotary-screw-air-compressors-hot-ambient-c ). In addition, dusty 

environments can aggravate the situation; the manufacturer recƻƳƳŜƴŘǎΥ άȅƻǳ Řƻ ƴƻǘ 

want to install an industrial air compressor in an area with a high amount of particulate. 

¢Ƙŀǘ Ŏŀƴ ŎƭƻƎ ŀ ŎƻƻƭŜǊ ŀƴŘ ŎŀǳǎŜ ƻǾŜǊƘŜŀǘƛƴƎΦέ  (https://america.sullair.com/en/blog/tips-help-your-

industrial-air-compressor-withstand-summer-heat).  There are two cooling options for these types of oil-

free compressors: air or water/ liquid coolant. While air cooling is more common in 

ǎƳŀƭƭŜǊ ƳŀŎƘƛƴŜǎΣ άWater-cooled compressors become more common in larger 

machines, between 125-слл ƘǇΦέ (Sullair, 2019).  

 

https://www.winnipegfreepress.com/the-carillon/local/Former-CanWhite-employee-alleges--well-contamination-lax-site-safety-575758671.html?fbclid=IwAR0_3_MXoo3we8hCYt2g_tHrzXI2tG_tI1rxWPOsKX8guTaHCFAm4jsE7uM
https://www.winnipegfreepress.com/the-carillon/local/Former-CanWhite-employee-alleges--well-contamination-lax-site-safety-575758671.html?fbclid=IwAR0_3_MXoo3we8hCYt2g_tHrzXI2tG_tI1rxWPOsKX8guTaHCFAm4jsE7uM
https://www.winnipegfreepress.com/the-carillon/local/Former-CanWhite-employee-alleges--well-contamination-lax-site-safety-575758671.html?fbclid=IwAR0_3_MXoo3we8hCYt2g_tHrzXI2tG_tI1rxWPOsKX8guTaHCFAm4jsE7uM
https://www.airbestpractices.com/technology/air-compressors/what%E2%80%99s-possible-when-operating-rotary-screw-air-compressors-hot-ambient-c
https://www.airbestpractices.com/technology/air-compressors/what%E2%80%99s-possible-when-operating-rotary-screw-air-compressors-hot-ambient-c
https://america.sullair.com/en/blog/tips-help-your-industrial-air-compressor-withstand-summer-heat
https://america.sullair.com/en/blog/tips-help-your-industrial-air-compressor-withstand-summer-heat
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¶ ²ƘƛƭŜ ǘƘŜ ƘǇ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άproprietaryέ ƛƴ RPCR (#193), the OFD1550 that 

is lusted after in EAP2 (Table 6-3) is a 500 hp machine (see above source). It has a large 

110 L radiator. According to the manufacturer, the liquid coolant in this machine is 

standard antifreeze, while the engine side coolant system is air over liquid cooled, which 

therefore must be kept clear of dust and obstructions.  

 

A safety concern here relates to the strict prevention of antifreeze spills due to 

carelessness or negligence when servicing, operating, or transporting the machine, and 

to proper disposal of the used fluid. Ethylene glycol is toxic to animals and plants, and 

animals are attracted to spills because of the sweet taste, with lethal consequences. It 

completely dissolves in water, which renders it highly transportable. While it eventually 

degrades, this process is much slower in groundwater (up to one month) than at the 

surface due to factors such as cold temperatures and absence of photolysis (Staples et 

al., 2001). In use, antifreeze becomes progressively contaminated with lead and other 

heavy metals, as well as toxic hydrocarbons including carcinogenic benzene, to the point 

where it must be managed as hazardous waste 

(https://www.enr.gov.nt.ca/sites/enr/files/guidelines/antifreezeguideline.pdf). The hydrocarbon 

contaminants are much more persistent in groundwater than the glycol, and metals 

never degrade. 

These concerns also extend to any systems that will be winterized using ethylene glycol, 

or vehicles and equipment that utilize antifreeze.   

 

  

    Cutaway schematic of standard liquid-  

                                                                                              cooled oil-free screw compressor showing  

                                                                                              innards.     
Source: https://www.gascompressors.co.uk/wp-content/uploads/sites/11/2021/03/Oil-Free-Screw-Compressor.jpg 
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                        Figure 12.  The OFD1550 Tier 4 Final Oil Free Rotary Screw Air Compressor. 

Source: https://america.sullair.com/sites/default/files/2021-

02/LIT%20Sullair%20OFD1550%20Tier%204%20Final%20Brochure_PAP1550OFDT4F202102-7_EN.pdf)  

 

¶ The EAP contains almost no information regarding the onsite dewatering process:  

άThe water portion of the sand and groundwater slurry that will be brought to surface 

through extraction wells will be separated from the sand at the extraction site.έ ό9!tмΣ ǇΦ 

11). ά¢ƘŜ ǎŀƴŘ ŀƴŘ ƎǊƻǳƴŘǿŀǘŜǊ ǎƭǳǊǊȅ ǿƛƭƭ Χ ƳƻǾŜ ǘƻ ŀ ŘŜǿŀǘŜǊƛƴƎ ǎǘŀǘƛƻƴ ŀǘ ǘƘŜ 

extraction site where the sand will be separated from the groundwater.έ ό9!tмΣ ǇΦ мп, 

also see p. 18).  

άThe dewatering equipment is designed to handle large volumes of water and has been 

sized appropriately to handle fluctuations in water volumes to avoid overflows.έ ό9!tмΣ 

p. 23). Iǘ ǿƛƭƭ ǳǎŜ ŀ ƭƻǘ ƻŦ ǇƻǿŜǊΥ άIt is expected that the dewatering and pump station 

will require 1460 connected hp to operate.έ ό9!tмΣ ǇΦ нсύΦ 

In response to questioning, the proponent provides an ŜȄǘŜǊƛƻǊ ǾƛŜǿ ƻŦ ŀ άprimary 

dewatering screenέ (Sio Silica Corporation (SSC) Responses to Information Requests (IRs) Round No. 2 

Appendix A), which shows a laughably uninformative rendering of something that could be 

anything, a piece of commercial bakery equipment perhaps, attached to a ladder with 

green rungs (Figure 13ύΦ ¢ƘŜ ƻƴƭȅ ƘŜƭǇŦǳƭ ƭŀōŜƭƭƛƴƎ ƛǎΥ άExample OnlyέΦ {ƻ ǿƘŀǘŜǾŜǊ ƛǘ ƛǎΣ 

it will likely be different anyway.  

https://america.sullair.com/sites/default/files/2021-02/LIT%20Sullair%20OFD1550%20Tier%204%20Final%20Brochure_PAP1550OFDT4F202102-7_EN.pdf
https://america.sullair.com/sites/default/files/2021-02/LIT%20Sullair%20OFD1550%20Tier%204%20Final%20Brochure_PAP1550OFDT4F202102-7_EN.pdf
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It cannot be overemphasized how critical the dewatering stage is in risk management, as 

it will be on site, and the manipulated water will be very vulnerable to contamination 

during this process.  

However, it also might not always be on site (?)Υ άThe design of the dewatering and 

pumping station provides for it to be relocated only once per year.έ όwt/w 

#122)(Emphasis is mine). So where will it be? In TAC (#9) it is clearly stated that 

ŘŜǿŀǘŜǊƛƴƎ ǿƛƭƭ ƻŎŎǳǊ άat the well cluster siteέΦ Similarly in SSCRIR2 (#DLN-IR-ллоύΣ άThe 

sand and groundwater slurry will then move to a dewatering station at the extraction 

site where the sand will be separated from the groundwater.έ ό9ƳǇƘŀǎŜǎ ŀǊŜ ƳƛƴŜύΦ 

There is no explanation of this very severe discrepancy. Huh.  

¶  TAC query (#9) elicited a little more information about the actual process: 

άThe dewatering process is as follows: The sand and water extracted from wells will first 

pass through a cyclone at the well cluster site to remove some water. Then the sand 

and water at 65% sand will pass over a dewatering screen. A dewatering screen is a one 

layer inclined screen. The screen catches the sand, and allows the water to pass 

through. The wet sand then travels off the inclined screen into a sump, and the water 

that flows out the bottom of the screen feeds into the UV light treatment system before 

reinjection (by gravity flow) back to the sandstone aquifer. When the wet sand enters 

the sump it is mixed with recycled water from the Processing Facility and is then 

transported (pumped) as a sand and recycled water slurry through a slurry line to the 

Processing Facility.έ (also RPCR #191)(Emphasis is mine). 

 

 

Figure 13 Φ tǊƻǇƻƴŜƴǘΩǎ  

rendering of an alleged example 

άtǊƛƳŀǊȅ 5ŜǿŀǘŜǊƛƴƎ {ŎǊŜŜƴΦέ 

bƻǘŜ ǘƘŀǘ ƛǘ ƛǎ ŀƴ ά9ȄŀƳǇƭŜ ƻƴƭȅέΦ 

From: Sio Silica Corporation (SSC) Responses  

to Information Requests (IRs) Round No. 2  

Appendix A 
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The following questions arise: 

1. What is the design, capacity, flow rate and centrifugal force exerted by the 

cyclone(s)?  

 

2. άExcept for a residual amount of moisture that remains with the sand as it transfers 

to the slurry line, the entirety of the groundwater (once separated from the sand) will 

be returned to the aquifer.έ όRPCR #32).  

The percentage of sand in the raw extracted mixture will greatly vary: άEarly in the 

extraction process for each well, the slurry will consist primarily of solids (est. 70%) and 

will slowly reduce to approximately 20-30% near the end of well production.έ ό!ǇǇ!мΣ ǇΦ 

22). In the 9!ttC ό!ǇǇŜƴŘƛȄ IύΣ άSlurry from the well are [sic] as high as 90% sandέ, and 

in SSCRIR1 #DLN-IR-007, άThe sand water ratios can be as high as 90% sand, 10% water.έ  

The ǇǊƻǇƻƴŜƴǘΩǎ ¢!/ (#9) description implies that the target result from the centrifuge 

will be a constant Ғ 65% sand. This is puzzling. In order to maintain this content, water 

would have to be added to reduce the sand content from the 90 or even 70% that 

occurs earlier in the extraction of the well. Obviously (or hopefully) water addition will 

not be happening. 

Therefore, where initial sand content already exceeds 65%, will the cyclone(s) be 

bypassed? How? In ǘƘŜǎŜ ΨŘǊƛŜǊΩ cases, there will be less reinjection water from the 

dewatering screen, with implications for well interference issues. 

Or, might the mixture proceed through the cyclone and screen regardless? If so, is there 

a maximum sand content limit (above 65%) beyond which the equipment clogs up? We 

are stuck: we need a critical piece of information: What is the sand/water  content after 

the entire dewatering process, before it enters the slurry train?  

3. Where the initial sand content is less than 65%, an ambiguous initial amount of water 

will be removed by centrifuging. Where will this supernatant water from the cyclone(s) 

go? According to the above TAC description, apparently only the 65% sand/water 

centrifuged mixture will proceed to the inclined screen and only this water will be 

captured for subsequent reinjection. How much total volume (m3) of water will the 

supernatant represent ς ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ƛǘ ŀǎ άsome waterέ ŘƻŜǎ ƴƻǘ ǎǳŦŦƛŎŜ: it may 

be substantial at the lower sand percentages in the latter stages of well production. 

²Ƙŀǘ ǿƛƭƭ ōŜ ŘƻƴŜ ǿƛǘƘ ǘƘƛǎ άsome waterέ that apparently does not proceed to the 

dewatering screen?  

4. To add to the confusion, the later description in SSCRIR2 (#DLN-IR-003) makes no 

mention of cyclones:  
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άExtracted sand passes over a dewatering screen where the water is separated from the 

sand. The water drops below to a different level of the screen and the sand remains on 

top. The sand travels off the dewatering screen into a sump which is fed by the recycled 

slurry line water and feeds into the slurry loop. The water that comes off the dewatering 

screen, comes out of the screen in a different location where it flows into the water 

filtration and then UV system. It is not mechanically possible to mix the two.  

The sand and groundwater slurry brought to surface will pass through vibrating screens 

installed over a sump pit at the extraction site which will capture overs such as 

concretions (calcified sand) which are commonly encountered.  

The sand and groundwater slurry will then move to a dewatering station at the 

extraction site where the sand will be separated from the groundwater.έ 

Comparing, in TAC (#9), the cyclone was the first step, but absent here. Next in TAC 

were the dewatering screen, sump for the sand, and the water diverted for treatment.  

Then the sand from the sump enters the slurry lines. In the SSCRIR2 version, we have a 

dewatering screen, then vibrating screens and sump. Sand then travels to the 

dewatering station ς is this where the cyclones are? Is it correct that now the cyclones 

are at the end of the process rather than at the beginning? 

It would be immensely helpful if the actual design could be finalized and the operations 

ŘŜŎƛŘŜŘ ǳǇƻƴΦ .ǳǘ ŜŘƛŦƛŎŀǘƛƻƴ ƛǎ ŘŜƴƛŜŘ ǳǎΥ άDetailed design with precise configurations, 

etc., are still being finalized and those details are not required to understand and assess 

the potential environmental effects from the proposal.έ ό{{/wLwн І5[b-IR-003). Actually 

the design details are important in order to understand how and where the water will 

be routed and processed, because there will be a lot of it, and people will be drinking it. 

Lǘ ƛǎ ǘǊǳŜ ǘƘŀǘ άǘƘŜ ŘŜǾƛƭ ƛǎ ƛƴ ǘƘŜ ŘŜǘŀƛƭǎέΦ Iƻǿ ŘƻŜǎ ǘƘƛǎ latter version change the above 

65% sand content value that was specified in TAC (#9)? 

5. RPCR (#32) contends ǘƘŀǘ άthe entirety of the groundwater (once separated from the 

sand) will be returned to the aquiferΦέ (Emphasis is mine).  

!Ǝŀƛƴ ƛƴ {{/w όІннύΣ άIn reality, all groundwater except for residual moisture content in 

the sand will be re-injected into the sandstone aquifer.έ  

!ƎŀƛƴΣ άOnly the small volume of residual moisture held in the sand (~10 US gpm) is not 

reinjected.έ (RMSF-IR-004).  

In RMSF-IR-ллрΣ ǊŜŦŜǊŜƴŎŜǎ ŀǊŜ ƳŀŘŜ ǘƻ άthe planned 100% reinjection scenarioέΦ 

(Emphasis is mine). Similarly in a September 11, 2020 letter to the IAAC, a top CanWhite 

ƻŦŦƛŎƛŀƭ ǿǊƻǘŜΥ άA net zero solution, CWS has proven the ability to not remove aquifer 

water while harvesting the sand, therefore there is no anticipated water draw from the 

aquifer or need for water disposal or discharge at surfaceέ 

(https://www.ernstversusencana.ca/vivian-silica-sands-extraction-wells-manitoba/)(Emphases are 

mine).  

https://www.ernstversusencana.ca/vivian-silica-sands-extraction-wells-manitoba/)(Emphases
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These statements do not reconcile with TAC (#9) and RPCR (#32). They cannot be true, 

as, aside from the water in the massive volumes of wet sand, not all of the water from 

the cyclones or ΨƻǾŜǊǎΩ will be returned (see p. 64), among other losses. What about 

losses in the sludge drying fields (SUPPL4) ŀƴŘκƻǊ ǘƘŜ άfilter pressέ όwa{C-IR-002)? And, 

where is this vaunted proof? 

άPilot testing has demonstrated that reinjection of essentially all groundwater extracted 

with the sand slurry is feasible.έό{{/w Іннύ(Emphasis is mine). Where are these data? 

Apparently, from these remarks, the dewatering station has already been tested. Aside 

from screening, what about the other stages in the convoluted concatenation of steps? 

And evaporation from the future massive sludge drying fields (if used), and the 

mountains of moist sludge destined for disposal afterwards (SUPPL4)? At what points 

were water volumes measured to allow for these claims to be made? And, where did 

the watŜǊ ŦǊƻƳ ǘƘŜ άpilot testingέ go, since it could not be disinfected according to the 

proposed protocol? Was it reinjected regardless (see chlorination on p. 329)? 

6. In SSCRIR1 (DLN-IR-ллнύΣ άIt is assumed that there will be some water loss in the 

system from evaporation from the stockpiles. Stockpiled sand is deposited at 

approximately 15% moisture content and will drain or evaporate down to approximately 

7% or less moisture contentέ.  

 

In RMSF-IR-009, άAn estimated water loss of 54 m3/day (10 US gpm) was initially 

estimated by Sio Silica staff based on flow monitoring and laboratory testing conducted 

during field trials.έ ό9ƳǇƘŀǎŜǎ ŀǊŜ ƳƛƴŜύΦ We assume this is the daily loss for one well. 

 

Further, άA loss of 10 US gpm equates to a residual moisture content [in the sand] of 

approximately 3.6% which was judged to be reasonable in the context of literature 

valuesΦέΣ ǘƘŜǊŜŦƻǊŜ άthe value of 54 m3/day (10 US gpm) was adopted as the volume of 

water that was retained by the sand, and hence unavailable for reinjection.έ 

 

²ƘŜǊŜ ŀǊŜ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ŀƭƭ ƻŦ ǘƘƛǎ άflow monitoring and laboratory testingέΚ Iƻǿ Ƴŀƴȅ 

data points contributed to this final estimate?  

 

Could we please explain the 3.6% residual moisture content loss versus the much 

greater 15% and then drained to 7% moisture content in the stockpiled sand? It seems 

that all of that 15% is lost. Where does the excess (above 3.6%) in the stockpiled sand 

come from? If it comes from the slurry line fluid, or another source, including the 

processing facility well, it must be replenished, involving draw. Wherever it is coming 

from (excluding rain), would not this amend the 54 value to 225 m3 per day? 
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¶ Since the proportion of sand will vary enormously at different stages of a well extraction  

cycle (AppA1, p.22), in some cases up to 90% sand (e.g. SSCRIR1 #DLN-IR-003), obviously 

the water loss due to residual moisture will also vary day-to-day. But only the one daily 

ǾŀƭǳŜ ƻŦ ά54 m3/dayέ is provided: how was it obtained? Is it an average over the 4-7 

production days for a well? Or is it a minimum? What were the ranges of values over 

the production life cycle of a well? We expect the sand proportions to have been front-

loaded, and to decline in the latter phases of extraction (see also p. 90).  

 

In any case, this is the daily value given for one well. Using this value, seven wells will 

amount to 378 m3 per day. Over a total production cycle of 4-7 days, this will amount to 

1512 ς 2646 m3 of loss per cluster equivalent, a not insubstantial amount.  

 

¶ The projections are complicated by the uncertainty surrounding the number of days an  

individual well will operate, and likely will depend on the sand supply. Four days is 

specified in AppH(AppA6), 5-7 days in TAC (Memo 1)(see discussion on p. 59). Might 

different wells in the same cluster have different durations of production? 

 

¶ What daily records will be kept regarding pumping rates for each well, total volume  

extracted per well and cluster, and volume of water returned? Since presumably these 

Řŀǘŀ ǿƛƭƭ ōŜ άǇǊƻǇǊƛŜǘŀǊȅέΣ ǿƘŀǘ, or will, independent oversight monitor this 

information?  

 

¶ Lƴ 9!tм όǇΦ мпύ ǿŜ ǎŜŜ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǘƻ άwater that is returned to the sandstoneέΦ    

             There is much confusion surrounding the exact configuration of the air lift apparatus,  

             and clarification is badly required regarding concerns raised in  

https://www.ernstversusencana.ca/vivian-silica-sands-extraction-wells-manitoba/, regarding where 

exactly the water will be returned. According to the latter source, since water returned 

to the sandstone will likely be sucked into the air lift apparatus again, there has been 

some interpretation of the vague documentation available that ΨŜȄŎŜǎǎΩ ŀŜǊŀǘŜŘ 

returned water might be injected to the Carbonate above the shale aquitard, which 

would reduce continuous recycling (and treating) of the same water. If true, this would 

be a gross violation of mixing water from different aquifers, especially given the vast 

volumes involved. CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜǊŜ ǿƻǳƭŘ ōŜ ŀ ΨǇǳǎƘΩ ŘƻǿƴǿŀǊŘǎ ƻƴǘƻ ǘƘŜ ǎƘŀƭŜ 

from the reinjected waǘŜǊΣ ŎƻƳōƛƴŜŘ ǿƛǘƘ ŀ ΨǇǳƭƭΩ ŦǊƻƳ ǘƘŜ ǎǳŎǘƛƻƴ ƛƴŎǳǊǊŜŘ ŦǊƻƳ ǘƘŜ 

extraction underneath, imperilling the shale. Further inquiry is indicated. 

 

¶ How will the 65% sand proportion from the cyclone(s) be maintained/monitored? Or is  

this just a value with little practical significance or meaning? 

https://www.ernstversusencana.ca/vivian-silica-sands-extraction-wells-manitoba/
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- ²Ƙŀǘ ƛǎ ǘƘŜ ƳŜǎƘ ǎƛȊŜ ƻŦ ǘƘŜ άone layer inclined screenέΚ This will dictate the size of 

the largest suspended particles that proceed to disinfection. However in SUPPL4 (p. 

7), there are now apparently two screen layers: 140 and 200 mesh.  

 

- How is/are the screen(s) declogged? Mechanically only, or are any chemical assists 

used (e.g. sodium hexametaphosphate)?  

 

- What material is/are the screen(s) made of? Metal, which can shed abraded metal   

                    nanoparticles? Or synthetic material, which can fray and degrade?  

- Are the dewatering screen(s) and collection tank open to the air (i.e. subject to  

                    unrestricted contamination), or are they completely enclosed? 

- How does the water from the collection tank feed in to the disinfection system? 

- How are sediments in the tank cleaned? 

 

¶ άThe construction method of the extraction well will prevent water that is  

returned to the sandstone from contacting any potential source of contamination.έ 

(EAP1, p. 14).  

Existing injection well permits (Permits #IW-2019.02.1 HD Minerals; #IW-2019.01.1 HD  

Minerals; #IW-2020.01.1 HD Minerals; #2021.01.1 CanWhite Sands Corp) ǎǘƛǇǳƭŀǘŜ ǘƘŀǘ έThe 

injection water will not contain any substances that will degrade the quality of the water 

in the receiving zone.έ 

 

The permit stipulation is ambiguous and nominal: there are thousands of possible 

substances that may degrade water but there is no hint regarding how monitoring is to 

be conducted, nor for what, nor by whom, nor how often, nor are there any exceedance 

or spill reporting requirements, nor are there any punitive consequences. Was anything 

monitored at all? Should not there be minimum standards for the returned water? 

Should not there be oversight? Substances introduced into the aquifer cannot be 

retrieved. According to TAC (#10), information on the return water is lacking. 

Therefore, how can we know whether any such substances may have been present? 

Why include such a statement in the permits when it is of little account? Perhaps the 

appearance of the water looked okay. .ǳǘ ŜǾŜƴ ƛŦ ƛǘ ŘƛŘƴΩǘΧΧΧΦΦ 

ΧΧΧhow was the alleged oil spill into the test well cleaned up, for example? 

(https://www.winnipegfreepress.com/the-carillon/local/Former-CanWhite-employee-alleges--well-contamination-

lax-site-safety-575758671.html?fbclid=IwAR0_3_MXoo3we8hCYt2g_tHrzXI2tG_tI1rxWPOsKX8guTaHCFAm4jsE7uM) 

In TAC (#10) we read that άThe water will be contained and under continuous flow 

during extraction and treatment, and therefore will not have been exposed to organic 

materials, chemicals or contaminants through the extraction and treatment process. 

https://www.winnipegfreepress.com/the-carillon/local/Former-CanWhite-employee-alleges--well-contamination-lax-site-safety-575758671.html?fbclid=IwAR0_3_MXoo3we8hCYt2g_tHrzXI2tG_tI1rxWPOsKX8guTaHCFAm4jsE7uM
https://www.winnipegfreepress.com/the-carillon/local/Former-CanWhite-employee-alleges--well-contamination-lax-site-safety-575758671.html?fbclid=IwAR0_3_MXoo3we8hCYt2g_tHrzXI2tG_tI1rxWPOsKX8guTaHCFAm4jsE7uM
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CanWhite will develop and implement a program for regular sampling of the 

groundwater extracted from the wells and as it is returned to the Winnipeg Sandstone 

aquifer following UV treatment. The program will be supervised by a qualified 

professional. All laboratory testing of samples will be carried out by a certified 

laboratory. The water sampling program plan will be submitted to the Director before 

operations commence.έ Similar iterations of this response occur in RPCR (#3, #11, #24, 

#211). 

The water will have contacted, at the very least: compressed air from a compressor, the 

air line, the production pipe and its joins, vibrating screens to remove ΨoversΩ, a cyclone, 

a dewatering screen, a catch tank for the screen water, another possible pump, another  

pipe, a disinfection attempt station tank and subsequent piping, and a pipe to return it 

to the aquifer after disinfection (EAP1, Figure 2-2). Contamination can occur at any of 

these points. General dust at the surface (presumably the άvibrating screens installed 

over a sump pitέ ό9!tмΣ ǇΦ мпύ and dewatering station will be exposed to air), lubricants, 

various machine fluids and oils, diesel fumes and particulates, machinery metal wear 

particles, rubber and synthetic particles, paint particles, somebody sneezingΧΧΧSome 

of the same water may have been brought to the surface multiple times, since 

extraction and injection are simultaneous. Then there is the sludge drainage water 

ǊŜǘǳǊƴŜŘ ŦǊƻƳ ǘƘŜ ΨŘǊȅƛƴƎ ŦƛŜƭŘǎΩ ŀƴŘ ŘǳƳǇŜŘ ƛƴ ǿƛǘƘ ǘƘŜ ǊŜŎƻǾŜǊŜŘ ƻƴǎƛǘŜ ǿŀǘŜǊ 

(SUPPL4) (if used), or maybe a filter press. It is an unrealistic and naïve overreach to 

claim no potential source of contamination. And where is this elusive άwater sampling 

program planέΚ 

With respect to microbial contamination, in TAC (#42) we are astonished to read:  

 

(ReviewerύΥ άIt is also not apparent how bacteria could be introduced during separation 

and if it [sic] would present in the return waterέ. 

(Proponent): άCanWhite agrees with the reviewer that introduction of bacteria or other 

microbial contaminants into the water is unlikely during separation of the water and 

ǎŀƴŘΦέ  

In RPCR (#25) (proponent): άthere is no potential for bacteria or other microbial 

contaminants to be introduced into the waterέΣ ŀƴŘ άIt should be noted that the use of 

UV is purely precautionary, as contamination is not expected during the sand extraction 

process.έ ό{w¢9w ІтύΦ   

Given the above described convoluted processing and handling of the water, it is   

emphasized herein that opportunities for microbial contamination are high to the 

point of certainty, since the system is neither sealed nor aseptic, it is outdoors, it is 

vulnerable to carelessness and accident, the workers are not wearing sanitary PPE, the 

machines and tools are not sterile, and large volumes of water are exposed to the air at 
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dusty and tumultuous work sites. See pp. 126+ for further discussions of microbial 

aquifer contamination. 

¶ άWhen a well is no longer producing sand, the production piping will be  

removed, the slurry line connection will be disconnected, and the well will be capped. 

All equipment will then be moved to the next well in the cluster and re-connected. 

While this is occurring, the other wells (up to seven) will continue to operate so that the 

slurry loop system continues to supply sand to the facility for processing.έ (EAP1, pp. 14-

15.) 

This cannot be occurring while seven other wells continue to operate: these plus the 

just disconnected well or the just reconnected well make too many wells when 

άMaximum of up to seven extraction wells [will be] operating simultaneouslyέ ό9!tмΣ ǇΦ 

iv). We can simplify: either all, or maybe some, wells in a cluster will be operating at any 

given time.  

¶ At the end of all of the above, we cite a statement from a top CanWhite official in a  

September 11, 2020 letter ǘƻ ǘƘŜ L!!/Υ άNo traditional mining activities take place and 

therefore there are no open pits and no underground operationsΦέ 

(https://www.ernstversusencana.ca/vivian-silica-sands-extraction-wells-manitoba/)(Emphasis is 

mine). The only thing missing from underground operations here are actual 

underground personnel, but the physical impacts and consequences of underground 

mining are copiously there. The resource is underground, is it not? 

Lƴ {Lh όǇΦ мтύΣ άWe plan to develop the area using an underground extraction 

techniqueέΦ ό9ƳǇƘŀǎƛǎ ƛǎ ƳƛƴŜύΦ In RMSF-IR-лмсΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘǎ ǎǘŀǘŜΥ άSimilar to other 

conventional underground mining projects, it is not possible to directly measure the 

magnitude of any change in aquifer properties prior to completion of mining.έ 

(Emphasis is mine). So why the double-speak? But we do learn from this last quote that 

they will be able to assess the effects on aquifers after the mining operation has left. 

¢ƘŜǊŜŦƻǊŜ ǿŜ ƘŀǾŜ ǘƻ ƭŜǘ ǘƘŜ ƳƛƴƛƴƎ ƘŀǇǇŜƴ ŦƛǊǎǘΣ ŀƴŘ ǘƘŜƴ ǎŜŜΧΦ 

 

Aquifer mixing 

 

¶ άThe Regional Project Area (Figure 1-2) contains approximately 1,505 domestic water  

 wells (AppA1 (p. 81). Some additional wells are used for livestock watering (54), 

industrial use, irrigation, air conditioning, municipal water supplies and miscellaneous 

(AppA1, p. 16). The majority are completed within the Carbonate aquifer (AppA1, Figure 

1-3) and do not penetrate the shale aquitardΥ άmost groundwater wells and boreholes 

terminate before they intersect the shaleέ ό!ǇǇ!мΣ ǇΦ слύΦ 

 

https://www.ernstversusencana.ca/vivian-silica-sands-extraction-wells-manitoba/)(Emphasis
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¶ άA summary of groundwater users is provided in Appendix G of the Hydrogeology and  

Geochemistry Assessment Report, and lists the well ID, northing, easting, water use, well depth and the 

assigned lithology (aquifer). Ownership of wells has not been included to avoid sharing of personal 

information of domestic well owners in public documents.έ ό¢!/Σ ІпуύΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ tǳōƭƛŎ 

Registry (https://www.gov.mb.ca/sd/eal/registries/6119/index.html), both parts of Appendix G 

pertain to Heritage Resources, so we are out of luck there. But wait, we accidentally 

discover another Appendix G, inside AppA6: this turns out to be the correct one. No 

statistical analyses or summaries are provided for any of these data. 

  

¶ According to FD (2019), ƘȅŘǊŀǳƭƛŎ ƎǊŀŘƛŜƴǘǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ά! ǿŜƭƭ ŎƻƴƴŜŎǘƛƴƎ ōƻǘƘ  

       aquifers in the east of the RM [Springfield] would result in carbonate groundwater  

       mixing down into the sandstone aquiferΦέ (Emphasis is mine). 

 

       Although pumping will occur from the Sandstone aquifer, both the pumping 

tests and the drawdown modelling indicate that drawdown will occur in both the 

Sandstone and the Carbonate aquifers (AppA1, section 7.2.1; Figures 6-9 - 6-13, 

AppA4). One concern with this interconnection is the potential for contaminants to be 

drawn from upper to lower strata as pumping proceeds.  

Despite their own AppA1 projections, the proponents take a different stance in RPCR 

(#46): άThe CanWhite extraction method does not intermix aquifers. It does not draw or 

return water from any aquifer other than the Winnipeg Sandstone aquifer.ά  

 

ά{ƛƻΩǎ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ǎƻƭŜƭȅ ƛƴ ǘƘŜ ²ƛƴƴƛǇŜƎ {ŀƴŘǎǘƻƴŜ ŀǉǳƛŦŜǊ ǿƛǘƘ ƴƻ ŀƴǘƛŎƛǇŀǘŜŘ ǳǎŀƎŜ 

of the more popular Red River Carbonate (limestone) aquifer.έ ό{LhΣ ǇΦ муύΦ  

While water from the Carbonate aquifer might not be extracted directly, its intrusion 

into the Sandstone would be accelerated through shale fractures and failures, as well as 

breaches around annular seals and open boreholes, promoted by differential hydraulic 

head conditions. In other words, both aquifers must perforce be involved. 

 

This involvement extends to existing domestic wells completed in the Sandstone 

aquifer: where shale has been breached or degraded, according to ǘƘŜ ǇǊƻǇƻƴŜƴǘΩǎ ƻǿƴ 

report (AppA1, p. 79), άextracted water would be derived from both aquifers rather 

than being derived almost entirely from the Winnipeg Sandstone if the Winnipeg Shale 

remained intact.ά (Emphasis is mine). Further in SSCR (#7) the propƻƴŜƴǘ ǎǘŀǘŜǎΥ άDuring 

the pumping test, pumping in the Winnipeg Sandstone aquifer initiated a response in 

the overlying Red River Carbonate aquiferέ, while in SSCR (#16) the reviewer notes 

άDrawdown data suggests [sic] a leaky connection between the two main aquifersέΦ In 

SSCRIR2 (#MBEN-IR-лнуύΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ŀŘƳƛǘǎ ǘƘŀǘ άDuring operations, downward 

vertical gradients can be expected to increase.έ This would be unavoidably reflected in 

water chemistry for affected users.  

https://www.gov.mb.ca/sd/eal/registries/6119/index.html
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¶ Lƴ ǘƘŜ {ƛƻ άΨCŀŎǘǎ aŀǘǘŜǊΩ {ŜǊƛŜǎέ ό¢ƘŜ /ƭƛǇǇŜǊΣ CŜōǊǳŀǊȅ млΣ нлннΣ ǇΦ мнύΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ  

       asserts: ά!ǊǘŜǎƛŀƴ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ƴƻǘ ǇǊŜǎŜƴǘ ǿƛǘƘƛƴ {ƛƻΩǎ ŦƻŎǳǎ ŀǊŜŀΣ ǘƘŜǊŜŦƻǊŜ ǘƘŜǊŜ ƛǎ 

       little to no driving force for the exchange of water between aquifers.έ 

       This statement naïvely supposes that high hydraulic head is largely/solely responsible  

       for interaquifer mixing. It fails to recognize that local downward transfer may  

be promoted by the extraction activities as a result of the volume deficit created from 

the removal of sand (and some unreturned water) when a well is not flowing. 

Furthermore such movement may entrain contaminants from upper strata into the 

Winnipeg Sandstone.  

 

The proponent dismisses the imporǘŀƴŎŜ ƻŦ ǾŜǊǘƛŎŀƭ ǘǊŀƴǎŦŜǊΥ άthe permeability of the 

shale is much less important in the study area than previously thought. The relatively 

small vertical gradients indicate groundwater flow is primarily horizontal through the 

Project Site Area.έ ό{{/w Імс). Yes, but how will extraction activities alter and affect this 

flow? Of course flow is mainly horizontal if an aquitard impedes vertical exchange. But if 

ǘƘŜ ŀǉǳƛǘŀǊŘ ƛǎ ŘŀƳŀƎŜŘΧΦǘƘƻǎŜ άsmall vertical gradientsέ ƳƛƎƘǘ ƴƻǘ ǘƘŜƴ ōŜ ǎƻ ǎƳŀƭƭΧΦΦ 

 

 

Drawdown and well interference 

   

¶ Drawdown in surrounding wells is a major concern. Heavy pumping creates a cone of 

depression in the water table which extends laterally to other wells (Figures 14 and 15). 

¢ƘŜ ŎƻƴŜǎ ƻŦ ŘŜǇǊŜǎǎƛƻƴ Ƴŀȅ ƴƻǘ ōŜ ǳƴƛŦƻǊƳΣ ŀǎ άƘŜǘŜǊƻƎŜƴŜƻǳǎ ŀƴŘ ŀƴƛǎƻǘǊƻǇƛŎ ŀǉǳƛŦŜr 

ŎƻƴŘƛǘƛƻƴǎέ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ άŘƛǎǘƻǊǘŜŘ ŎƻƴŜǎ ƻŦ ŘŜǇǊŜǎǎƛƻƴέ όYŜŜƭȅΣ мфупύΤ thus cones may 

be asymmetric and some wells may be disproportionately affected compared to 

predicted levels. 

¶ The minimum setback of operations is only 100 m from a neighboring well (EAP1, p.4). 

In response to a question by a reviewer regarding drawdown (SSCR #23), the proponent 

ǊŜǎǇƻƴŘǎΥ άThe setback distances were established primarily to minimize noise and 

interruptions to private landowners.έ ό¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ǘƘŜǎŜ ŘƛǎǘŀƴŎŜǎ ǿƛƭƭ ōe ineffective 

for those purposes as well (see Noise, pp. 349+)). Therefore, well interference issues are 

not a priority. 

¢ƘŜ ǇǊƻǇƻƴŜƴǘ ŦǳǊǘƘŜǊ ǎǘŀǘŜǎΥ άThe Groundwater Monitoring and Mitigation Plan will 

establish acceptable levels of drawdownέ ό{{/w #23): 

мΦ ²Ƙŀǘ ŀǊŜ άacceptableέ ŘǊŀǿŘƻǿƴ ƭŜǾŜƭǎΣ ŀƴŘ ǿƘȅ ǎƘƻǳƭŘ any well interference be 

άacceptableέΚ Iƻǿ ǿƻǳƭŘ άacceptableέ ƭŜǾŜƭǎ ōŜ ŘŜǘŜǊƳƛƴŜŘ ŀƴŘ what criteria would be 

used? Further, acceptable to the homeowner, or the company? 

2. There still is no finalized άGroundwater Monitoring and Mitigation PlanέΦ 
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Figure 14. Drawdown cone in the water table as a result of heavy pumping. Neighboring 

wells are compromised. Source: https://courses.lumenlearning.com/suny-monroe-

environmentalbiology/chapter/7-2-water-supply-problems-and-solutions/ 

 

 

 

 
 

Figure 15.  Schematic diagram of cone of depression and drawdown. From 
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.kgs.ku.edu%2FGeneral%2FGeology%2FKingman%2F05_gw2.html&psig=AO

vVaw2Z6ZL_PhdsgoMSDgRZkt1H&ust=1647984907127000&source=images&cd=vfe&ved=0CAgQjRxqFwoTCMiq5LOU2PYCFQAAAAAdAAA

AABAw 

 

 

 

https://courses.lumenlearning.com/suny-monroe-environmentalbiology/chapter/7-2-water-supply-problems-and-solutions/
https://courses.lumenlearning.com/suny-monroe-environmentalbiology/chapter/7-2-water-supply-problems-and-solutions/
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¶ According to simulation modelling (at 50% reinjection of extracted water),  

άAlthough the spatial extent of the drawdown is anticipated to be laterally extensive, 

the magnitude of drawdown impacts is anticipated to be between 1 m and 5 m for the 

majority of the licensed water supply wells. Because most pumps are installed at depths 

of 30 m or more, impacts of this magnitude will not likely require any mitigation.έ 

(AppA1, p. 5).  

This statement deceives and misleads. It reassures the public that 1 - 5 m is small 

compared to 30 m, implying there is 30 m of water above the pump, i.e. the water level 

is at or near the surface. However it matters not, how deeply the pump is situated per se 

below the surface, but how deep it is relative to the water table (Figures 16 and 17). If 

the static water level is at 10 m below the ground surface, and the pump at 30 m, a 1-5 

m drawdown will not imperil the well. But if the water table is 25 or 30 m below the 

surface, yes, the drawdown will create a problem. The pump is at 30 m in both cases, 

and the drawdown is 1-5 m in both cases, but the outcomes are not the same. 

 

 

 

 

Figure 16 . Schematic diagram of 

relationship of water table to unsaturated 

vadose zone and saturated aquifer zone  

Source: 
https://www.google.com/url?sa=i&url=https%3A%2F%2Fl

ink.springer.com%2Fchapter%2F10.1007%2F978-3-319-

733838_4&psig=AOvVaw0GIDyot2JI4737MT0b8P3o&ust

=1673804667867000&source=images&cd=vfe&ved=0CA0

QjRxqFwoTCLj4mqTQx_wCFQAAAAAdAAAAABAQ 
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Figure 17. Schematic diagram of water supply well configuration. Source: 
https://mbmggwic.mtech.edu/sqlserver/v11/help/welldesign.asp 

 

 

¶ Further to the above: άBecause most pumps are installed at depths of 30 m or more, 

impacts of this magnitude will not likely require any mitigation.έ (AppA1, p. 5).  

The TAC (#36) ǊŜǾƛŜǿŜǊΩǎ ŎƻƳƳŜƴǘ ƛǎ particularly germaneΥ ά²ƛǘƘƛƴ /ŀƴǿƘƛǘŜΩǎ [ƻŎŀƭ 

Project area wells completed in the sandstone in which well drillers have provided a 

ǇǳƳǇ ƛƴǘŀƪŜ ŘŜǇǘƘ ǘƘŜ ǾŀƭǳŜǎ ǊŀƴƎŜ ŦǊƻƳ муΩ ǘƻ слΩ ŀƴŘ ŘǊƛƭƭŜǊ ǊŜŎƻƳƳŜƴŘŜŘ ǇǳƳǇ 

ŘŜǇǘƘ ŦƻǊ ǘƘŜ ŎŀǊōƻƴŀǘŜ ŀǉǳƛŦŜǊ ƛǎ ōŜǘǿŜŜƴ нлΩ ŀƴŘ улΩΦ No recorded intake depths are 

30 m or greater. The Consultant should reassess this statement.έ (Emphasis is mine). 

 

We note for example that data for well (not pump) depth in AppG(AppA6) show well 

depths of <30 m for considerably in excess of 100 users (some are <5 m), therefore 

pump depths for such wells of >30 m are physically impossible. Such users are at 

greatest risk of drawdown. 

 
[According to Section 19 of The Groundwater and Water Well Act (C.C.S.M. c.Gg110) Well Standards 

Regulation, casings must extend at least 6 m below the ground surface. Some of the wells listed do not 

meet this standard.] 

 

CƻǊ ǘƘŜ ǊŜŀŘŜǊΩǎ ŎƻƴǾŜƴƛŜƴŎŜ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƳŜǘǊƛŎ ŎƻƴǾŜǊǎƛƻƴǎ for the above pump 

intake depths within the local project area are: 
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Actual                  5.5 ς 18 m 

Recommended      6 ς 24 m 

tǊƻǇƻƴŜƴǘΩǎ ŎƭŀƛƳ     30+ m 

 

¢ƘŜ ǇǊƻǇƻƴŜƴǘΩǎ ǊŜsponse to this gaffe (TAC #36) recites a litany of grievances lamenting 

the data (paraphrasing is mine):  

 

- The well drillersΩ data are old. 

- Data quality and reliability are questionable. 

- The reported well locations are wrong.  
          [The proponent wells are not entirely sinless themselves: for Well tL5 мфтуслΣ ǿŜƭƭ ŘǊƛƭƭŜǊΩǎ ŎƻƳƳŜƴǘǎ ŀǊŜΥ άCoordinates and  

          legal on ǊŜǇƻǊǘ Řƻ ƴƻǘ ƳŀǘŎƘέ ό²5wύϐ 

- Cheap, ignorant homeowners might have ineptly installed pumps themselves to save 

costs.  
[But how would so much wrong data become ensconced ƛƴ ǘƘŜ ǿŜƭƭ ŘǊƛƭƭŜǊǎΩ ŘŀǘŀōŀǎŜǎ ς presumably 

ǘƘŜ ǿŜƭƭ ŘǊƛƭƭŜǊǎ ŀǊŜƴΩǘ Řƻƭǘǎ?] 

- Lazy, no-good deadbeats wanted to avoid the effort and cost of installing deeper 

wells. [ditto] 

- Nincompoops thought they could increase available drawdown and yield by 

installing shallower wells. [Implication as worded] 

- Nobody knows the status of the majority of the pumps anyway. 

 
For the incredulous or doubtful, the relevant section of TAC (#36) is reproduced verbatim ƘŜǊŜΥ άIt is AECOM's 

experience that well driller reports span several tens of decades, and the quality and completeness of the  

information in the well database is variable. Firstly, the well locations are plotted at the centre of each section or 

quarter section, rather than at the exact location of the well. This will have a very important influence on the 

magnitude and duration of drawdown impacts. Secondly, homeowners and pump installers may have departed 

from the recommendations of drillers by installing pumps themselves or installing wells at shallower depths to 

minimize costs and effort associated with pump installation and servicing, or to increase the Total Available 

Drawdown and overall well yield. Given the unknown status of the majority of pumps, it is prudent to conduct a 

physical surveyΧέ 

 

The proponents have with this reply ǎŎƻǊŜŘ ŀƴ Ψƻǿƴ ƎƻŀƭΩ ŀƴŘ copiously invalidated their 

own models. If, by their own admission, their data are so hopelessly flawed, why did 

they use them? There is no reconciling of the chasm between ǘƘŜ 9!tΩǎ brash assertion 

of Ψmost ǇǳƳǇǎ ŀǘ ол Ƴ ƻǊ ƳƻǊŜΩ, and ǘƘŜ ¢!/ ǊŜǾƛŜǿŜǊΩǎ sober Ψno recorded cases of 

олƳ ƻǊ ƳƻǊŜΩΦ Then there is the contradiction of the claim for Ψmost ǇǳƳǇǎΩ ŀƴŘ ǘƘŜ 

subsequent backtrack: άthe unknown status of the majority of pumpsέ ό¢!/ Іосύ. We 

come away from this knowing about most of them, yet at the same time ŘƻƴΩǘ ƪƴƻǿ 

about most of them, perhŀǇǎ ŀ ǇǊƻōƭŜƳ ŦƻǊ YƛŜǊƪŜƎŀŀǊŘΩǎ ŜȄƛǎǘŜƴǎƛŀƭƛǎǘ ǇƘƛƭƻǎƻǇƘical  

dogmata. 



77 
 

 

¶ According to TAC (#37), the outdated Groundwater Information Network (GIN) was used 

ƛƴ ǘƘŜ 9!tΥ άCanWhite understands that the locations of the existing wells and newly 

constructed/decommissioned wells are not present in the GIN database, but the 

physical well survey described above will remedy that information gap in advance of 

CanWhite's operations.έ 

 

Surely this άinformation gapέ ƻǳƎƘǘ ǘƻ ƘŀǾŜ ōŜŜƴ the first thing to be addressed in the 

proposal, before erecting a superstructure on it of illusory conclusions and purported 

fact. The proponents admit they knew about the data deficiencies, as per list of 

grievances in the preceding bullet above, and thus about the resultant dubious 

modelling, on which a large part of the decision to approve the project rests. 

 

¶ άIn these [provincial monitoring] wells, recorded groundwater elevations in the carbonate and sandstone  

        aquifers ranged from 256-261 masl between 2007 and 2021. The base of the carbonate aquifer is at an  

         elevation of 200-220 masl across the Project Site, indicating that wells completed in the carbonate aquifer  

         have 36 m to 61 m of total available drawdown if the pump is installed near the bottom of the well.έ  
       (RPCR #49).  

 

       1. There is a reality disconnect in this portrayal. In order to have this total available  

            drawdown, Carbonate wells must be completed at the base of the Carbonate, next to  

            the shale, since that where the 200-220 masl reference elevation is sited. Actual  

            Carbonate wells are often, indeed mostly, completed somewhere above the base of  

            the Carbonate, therefore the available drawdown values provided are overinflated.  

            The range of actual well depths must be considered to give a more realistic  

            assessment of the true ranges of possibilities, not just the best-possible-case, for how   

            representative is it? 

 

       2. A similar reasoning flaw extends for pump depth: even when installed near the 

            bottom of the well, that bottom will not typically be at the base of the Carbonate  

            near the shale.  

 

       3. Given the 24-year projected timeline for the project, climate change must be  

           factored into the discussion, as it will affect groundwater elevations. 

 

{ƛƳƛƭŀǊƭȅΣ άThe base of the sandstone aquifer is at an elevation of 180-200 masl over the majority of the 

Project Site, indicating wells completed in the sandstone aquifer have 56 m to 81 m of total available 

drawdown if the pump is installed near the bottom of the well. For wells in the sandstone aquifer, drilling 

and well completion methods may limit pump installation depths to near the base of the carbonate 

aquifer.έ όRPCR #49).  
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Since it is here admitted that realistically, Sandstone-completed wells are unlikely to 

extend significantly below the top of that Formation, how relevant is the total 

hypothetical drawdown in these cases, when it is unavailable in practical terms? 

 

Thus we can conclude that available drawdown will depend on the pump depth and 

groundwater elevations, and well completion depth will  be irrelevant if the pump is 

not at the bottom. The point here is that theoretical best-case drawdown projections 

are of little value when maximal, optimal well conditions are not present, and will not be 

present in the majority of cases. Indeed, each case will represent a situation unique unto 

itself. 

             

¶ Lƴ ¢!/ όІопύΣ άAt a distance of 100 m [i.e. residential setback], the drawdown in the 

sandstone aquifer is estimated to be between 5 m and 10 m, and drawdown in the 

carbonate aquifer is estimated to be 1 to 2 m.έ These drawdowns could be 

incapacitating for some well users.  

 

άThe Project is forecast to temporarily lower water levels by 1 to 5 metres, but only 

within 1.5 km from the active well cluster, and with the amount of drawdown 

decreasing with distance from the active extraction wells.έ όRPCR #32)(Emphasis is 

mine). This will be a 3 km diameter zone, which will advance as the active clusters 

change. Lƴ {{/w όІноύΣ ǘƘŜ ǊŜǾƛŜǿŜǊ ƴƻǘŜǎ ǘƘŀǘΥ άBased on a well-known hydraulics 

formula, this drawdown would be about 12 m after 72 hours. This amount, if realized, 

exceeds the stated the magnitude of the groundwater impacts of between 1 m and 5 

m for the majority of the water supply wells.έ (Emphasis is mine). We need to add here 

that the drawdown timeline will be somewhat elastic because porosity and hydraulic 

conductivity, and therefore speed of drawdown, will vary in different places.  

 

Lƴ ǘƘŜ άΨCŀŎǘǎ aŀǘǘŜǊΩ {ŜǊƛŜǎέ ƛƴ ¢ƘŜ /ƭƛǇǇŜǊ όCŜōǊǳŀǊȅ мтΣ нлннΣ ǇΦ мрύΣ ǘƘŜ claims have 

mellowed even more: άA well located in the Sandstone within close proximity (1.5 

kilometres) or in the Carbonate (within 800 metres) may experience a short-term 

drawdown effect (lowering of the groundwater level) up to one metre.έ, i.e. less than 1 

m (Emphasis is mine). ! ŘƛǎǘŀƴŎŜ ƻŦ мΦр ƪƳ ƛǎ άclose proximityέΚ Has the model changed? 

There is no allusion to really close, άclose proximityέΣ such as maybe 100 m: we politely 

look away here.  

  

Obviously these versions do not agree, and we cannot know which, if any, is correct. We 

can say, though, that the projected drawdown seems to have decreased as time wears 

on.   

 

However, it must be further pointed out that even these generic drawdown projections 

will not be uniformly applicable. The άsecondary joints, bedding planes, fractures, and 
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karstic featuresέ characteristic of these Carbonate strata (FD, 2019) introduce a great 

deal of unpredictability and uncertainty. According to Betcher et al. (1995), 

άGroundwater movement occurs principally through an extensive network of 

discontinuities consisting of joints, bedding planes, and solution features. The density 

and interconnection of discontinuities exhibits considerable spatial variability, both 

laterally and vertically.έ ό9ƳǇƘŀǎƛǎ ƛǎ ƳƛƴŜύΦ The upper portions of the Carbonate are 

ǇŀǊǘƛŎǳƭŀǊƭȅ άŜȄǘŜƴǎƛǾŜƭȅ ŦǊŀŎǘǳǊŜŘέ (Wang et al., 2008), but fracturing is not restricted to 

particular stratigraphic units (Chen et al., 2004).  

 

άDue to variability in the number, size, type and interconnected nature of the permeable 

features, well yields can vary substantially over relatively short distances depending on 

the fractures encountered while drilling the wellΦέ όC5Σ нлмфύό9ƳǇƘŀǎƛǎ ƛǎ ƳƛƴŜύΦ The 

ƛǎǎǳŜ Ƴŀȅ ōŜ ŦǳǊǘƘŜǊ ŎƻƳǇƭƛŎŀǘŜŘ ƛƴ ǘƘŀǘ ƛƴ ǎƻƳŜ ŀǊŜŀǎΣ άthin extensive argillaceous [i.e. 

shale] units act as inter- or intra-formational aquitardsέ ǿƛǘƘƛƴ ǘƘŜ /ŀǊōƻƴŀǘŜ (McCabe, 

1971 in Chen et al., 2004). Therefore anomalies can be anticipated which do not 

conform to theoretical expectations and projections.  

 

¢ƻ ōŜ ŦǊŀƴƪΣ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ ǘƘŜ ǊŜŀƭ ŘǊŀǿŘƻǿƴ ǿƛƭƭ ōŜΣ ōŜŎŀǳǎŜ ƻŦ impediments 

such as scantiness of actual data, and factors such as the number of sand extraction 

wells operating at the same time (see below), as well as local geological irregularities 

and spatial inconsistencies in water levels (e.g. FD, 2019). 

 

¶ Groundwater elevations in reference to sea level vary in both aquifers (AppA1, p.  

64). Superimposed on this variability are variations in surface topography and therefore 

thickness of the vadose zone above the water table. Groundwater elevations are also 

dynamic and fluctuate depending on recharge and discharge conditions in different 

years as well as seasonally, and on the vagaries of demand. For a given pump located 

near the zone of natural variation, a given industrial drawdown may be inconsequential 

one year, but problematic the next.  

 

¶ With undeniable climate change already evident, hydraulic regimes will change (Chen et  

al., 2004). Depending on global carbon emissions, temperatures in the Cooks-Devils 

Creek watershed are expected to rise dramatically (Table 3): 
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Table 3. Projected temperature and precipitation in the Cooks-Devils Creek watershed 

under mid- and high-carbon emission levels. Source: 

https://w ww.northeastred.ca/images/Cooks_Devil_Creek_IWMP_FINAL_LR_1.pdf). 

 

 

 
 

These projections, combined with increased land use and development, and water 

demand (including for agriculture and greater cooling needs) will render good quality 

water a premium resource. CǳǊǘƘŜǊƳƻǊŜ ƻǾŜǊ ǘƘŜ ƭƻƴƎ ǘŜǊƳΣ άthe portion of the 

sandstone aquifer presently occupied by fresh groundwater is expected to changeΦέ όC5Σ 

2019). The advisability of embarking at this time on projects, for which the long term 

effects are unknown, is thus questionable and risky.   

 

¶ Further, according to the above simulation modelling, έWith the planned re- 

injection of groundwater, wells beyond 1.5 km from active extraction wells are not likely 

to be affected.ά (AppA1, p. 5).  

¢Ƙǳǎ άDrawdown effects are largely restricted to the Project Site boundary, but minor 

effects are anticipated to extend beyond it during and immediately following operation 

of extraction wells close to the boundary.έ ό9!tмΣ ǇΦ Ǿƛ).  

CǳǊǘƘŜǊΣ άWells completed in the Red River Carbonate aquifer range from 13 m to 60 m 

in depth, with groundwater levels generally within 15 m of ground surface.έ ό!ǇǇ!мΣ ǇΦ 

57). Clearly shallower wells must be especially protected from drawdown.  

 

¢ƘŜ άplanned re-injection of groundwaterέ ǎƘƻǳƭŘ ǊŜŀŘ άǇƭŀƴƴŜŘ ǊŜ-injection of some of 

ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊέ, as some will remain with the wet sand, the disposition of the cyclone 

water is not clear (TAC #9), and there may be other incidental losses, for example with 

sludge drying/pressing. Drawdown created by extraction of the sand itself will not be 

replaced. 
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Yet in RPCR όІмоύΣ άthe drawdown created by the extraction can be replaced by the 

water being returned to the aquiferέ.  (Emphasis is mine). Iƴ {{/w όІмлύΥ άIt is important 

to recognize that the project activities will not be consuming large quantities of water 

and will reinject essentially all of the groundwater back into the aquifer.έ (Emphasis is 

mine). ²Ƙŀǘ ǇŜǊŎŜƴǘŀƎŜ ŘƻŜǎ άessentially allέ ǊŜǇǊŜǎŜƴǘΚ {Ƙƻǿ ǳǎ ǘƘŜ (real) numbers!  

 

¶ ¢ƘŜ ǇŜŜǊ ǊŜǾƛŜǿŜǊ ƛƴŘƛŎŀǘŜǎΥ άIn our review, the aquifer testing section is the most  

challenging aspect of this report.έ ό!ǇǇ.Σ ІCwL9{9b-8). 

In TAC (#34) ǘƘŜ ǊŜǾƛŜǿŜǊ ŀǎƪǎΥ ά{ŜŎǘƛƻƴ сΦнΦо ώ9!tϐ ǎǘŀǘŜǎ ǘƘŀǘ ά²ŀǘŜǊ ƭŜǾŜƭ ƛƴ ǘƘŜ ƻōǎŜǊǾŀǘƛƻƴ ǿŜƭƭ 

network declined by up to 8.5 m(Winnipeg Sandstone) and 1.5 m (Red River Carbonate) at a distance of 

89.3 m from the pumping well. {ŜǘōŀŎƪǎ ό{ŎǘƴΦ мΦпΦмύ ƛƴŎƭǳŘŜ мллƳ ŦǊƻƳ ŀ ŘǿŜƭƭƛƴƎ ŀƴŘ ǘƘŜ ŘǿŜƭƭƛƴƎΩǎ 

drinking water well. Extraction wells will be operating simultaneously (Sctn. 1.1). What will be the effect 

on a domestic well water level at this separation distance with multiple extraction wells operating and 

what plans will be in place to mitigate negative effects for the water user? Will the 100 m separation 

distance be adequate?έ 

The circuitous ǊŜǇƭȅΥ άThe November 2020 pumping test utilized a pumping rate of approximately 

26.6 L/s (372 US GPM) for a period of 72 hours. However, the proposed pumping rate during operations 

was evaluated at 2,998 m3 /day (550 US GPM) and 1,526 m3 /day (280 US GPM) within the numerical 

groundwater model to evaluate various operational pumping scenarios and better align with CanWhite's 

proposed operations. The results of the pumping test and numerical modelling are relatively consistent. 

Based on numerical modelling, the anticipated drawdown in the carbonate and sandstone aquifers is 

shown on Figures 6-9 to 6-13 of AECOM's Hydrogeology and Geochemistry Assessment Report. At a 

distance of 100 m, the drawdown in the sandstone aquifer is estimated to be between 5 m and 10 m, and 

drawdown in the carbonate aquifer is estimated to be 1 to 2 m.έ  

 

This is a non-answer. According to AppA1 (p. 22), άEach well will operate for four (4) 

days and will produce from 262 m3/day (40 gpm) to a maximum of approximately 654 

m3/day (120 US gpm) of water and sand. Several wells at a given well cluster will 

operate at any one time, with a combined production rate of approximately 2,943 

m3/day (540 US gpm) per well cluster.έ  

In the above TAC (#34) response, these AppA1 production numbers have been amended 

ǘƻ ά2,998 m3 /day (550 US GPM)έ (also RMSF-IR-004). The proposed 550 GPM cluster 

value greatly exceeds the 372 GPM actual test pumping rate; a 550 GPM pumping rate 

was not tested.  

The daily minimum for 7 wells (40 GPM x 7 wells = 280 GPM) remains the same in both 

the EAP and TAC. However the maximum of 120 GPM x 7 wells would equal 840 GPM.  

The provenance of the value of 550 GPM used in the model (TAC #34 version) is not 

given: perhaps it is close to the median between the minimum and maximum (280 + 840 

= 1120, and 1120 ÷ 2 = 560 GPM. Or, indulging in mathematical arcana, maybe it is the 

median between the 560, and the 540 originally given in AppA1 above. Why was the 
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maximum of 840 GPM, i.e. worst-case, not evaluated by the model? What would be 

the drawdown in that scenario? 

Table 6-3 in EAP2 indicates 10 extraction rigs: what would the drawdown be for 10 wells 

operating simultaneously, in adjacent clusters, at a maximum capacity of 1200 GPM?  

¶ άPumping rates implemented during the 2020 field investigation (372 GPM; 26.56 L/s) were higher than  
        the effective pumping rates that would result from operations (approximately 270 GPM; 17.03 L/s), and  

        field testing therefore conservatively measured aquifer response to pumping at rates that are equivalent  

        or higher than those proposed during operations.έ (RPCR #42).  

 

      1. The minimum pumping rate has unaccountably dropped to 270 GPM (also in RPCR  

           #39) from the 280 in the TAC (#34) comments.  

 

      2. Why is only the minimum value of 270 GPM identified, but no mention is made of  

          the maximum (840) or even the median (550?), both of which are higher than the  

          pump test rate of 372 GPM?  

 

   The 372 GPM pump test ǾŀƭǳŜ ƛǎ ƘŜǊŜ ǇǳǊǇƻǊǘŜŘ ŀǎ άpumping at rates that are    

   equivalent or higher than those proposed during operations.έ (RPCR #42), i.e. the  

   minimum 270 GPM. .ǳǘ άthe proposed pumping rate during operations was evaluated  

   at 2,998 m3 /day (550 US GPM) and 1,526 m3 /day (280 US GPM)έ (TAC #34)(Emphasis     

   is mine). Yet this model is described ŀǎ άconservative and relevant to the proposed  

   sand extraction activities.έ (RPCR #42). tŜǊƘŀǇǎ ǘƘŜ ǘŜǊƳ έconservativeέ ƛǎ ƳŜŀƴǘ ŀǎ:  

   άonly ƳƛƴƛƳǳƳ ǾŀƭǳŜǎ ǿŜǊŜ ǳǎŜŘέΦ  

 

   ¢ƘŜ ǊŜǾƛŜǿŜǊ ƛƴ {{/w όІорύ ŜȄǇǊŜǎǎŜǎ ǎƛƳƛƭŀǊ ǳƴƘŀǇǇƛƴŜǎǎΥ άA general worst-case  

   analysis on all parameters has not been performed.έ 

 

3. How representative is a pump test of a single well at a constant rate, and how  

    appropriate is its extrapolation to large numbers of wells in the same circumscribed   

    area?  

 

4. The greater the distance from operations, the greater the lag time in development of  

     drawdown.   

 

5. Table 5-. ό!ǇǇ!мΣ ǇΦ срύ ƭƛǎǘǎ άVertical Gradients Between Red River Carbonate and   

    Winnipeg Sandstoneέ ŦƻǊ ŦƻǳǊ ǇŀƛǊǎ ƻŦ observation wells. However Figures 5-12 to 5- 

    14 (AppA3) show hydrographs only for three pairs. Why was one pair omitted? 

 

¶ How were the planned production rates in AppH(AppA6) determined for the individual  

wells that are listed? 
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ω Several (5 or 7 or some other number <6) wells will operate simultaneously in close 

proximity, therefore the phenomenon of superposition of drawdown cones must be 

considered in estimating the drawdown projection zones in a multiple well system (e.g. 

Reilly et al., 1987). The ΨŜŦŦŜŎǘƛǾŜΩ ǊŀŘƛǳǎ ƻŦ ƛƴŦƭǳŜƴŎŜ, i.e. the distance at which 

drawdown becomes zero, derives from the combined effects of smaller loci whose 

individual radii overlap (Yihdego, 2017), represented schematically in Figure 18: 

  

 

 
Figure 18. Schematic representation of effective radius of drawdown influence resulting from 

overlapping zones of individual drawdown areas. From Yihdego (2017).  

 

 

As a result, the impact from multiple wells pumping at the same time creates a greater 

and more complex drawdown pattern (Figure 19). As the number of wells increases, the 

drawdown effects become greater, and pumping lift required in each affected well 

becomes higher (Kumara, 2023). In a late document, the proponent states that 

άDrawdown was simulated to be greatest when multiple wells are operating in close 

proximityέ όǎŜŜ DaLat (p. 14) in this Submission Addendum, p.  522). In the latter 

document, it is admitted that modelling of zones of concern was associated with 

άlimited groundwater dataέΣ ŀƴŘ ǘƘŀǘ ȊƻƴŜǎ ǿƛƭƭ ōŜ άadjusted after initial monitoring 

data are received and may require expansion over time.έ ¢Ƙǳǎ ǘƘŜ ǇǊƻƧŜŎǘŜŘ zones are 

likely underestimatedΣ ŀƴŘ άinitial monitoring dataέ ŀǊŜ ƭŀŎƪƛƴƎΦ In any case, the same 

model will not apply in different locations. 
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In the present situation, the wells in a cluster are only 18 m apart, and clusters are only 

60 m apart. Thus the drawdown cone for a previous well/cluster will certainly not have 

recovered before pumping in the next well/cluster starts, i.e. when pumping starts in a 

well, there will already be an existing drawdown. Drawdowns from individual wells will 

combine into drawdowns of clusters, which will combine into overlapping drawdowns of 

different clusters. Commonly used equations such as the Sichardt formula do not apply 

in these situations (Yihdego, 2017).  

 

The problem is complicated by a number of considerations: 

 

1. Pumping and recovery are sequential in the different individual well/cluster zones. 

Therefore drawdown attenuation/recovery has started in the previous cluster, when the 

next cluster starts. Pumping in that next cluster will retard recovery in the previous 

cluster. The rate of recovery will depend on a number of non-uniform local aquifer 

conditions, such as hydraulic conductivity, and will not be a universal constant. No 

equilibrium, and therefore recovery, will be reached, until extraction has moved beyond 

the effective radius of influence.  

 

2. Radius of influence for individual clusters is likely to be some other shape (not 

circular), depending for example on transmissivity heterogeneities in the limestone.  

 

3. Radius of influence will be modified by variations in pumping rates and volumes, 

which will certainly occur as individual wells are completed and new ones are brought 

into production, or interruptions, etc.  

Figure 19. Drawdown and mutual  

interference of combined pumping 

wells. Effect multiplies with 

increasing numbers of wells.  

Source: Kumara (2023). 
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4. The contributory role of the water storativity of the previous cavity towards the 

replenishment of the new cavities, and therefore drawdown intensity, is an unknown 

quantity, and will depend on hydraulic conductivity of the intervening walls between 

clusters. Depending on degree of consolidation of the sandstone walls, the hydraulic 

forces may promote their (i.e. wallsΩ) erosion and potential eventual collapse. 

 

5. We can conclude that the system at any location will be dynamic and unpredictable.  

 

6. The effective radius of influence will impinge, in many cases unpredictably, on 

surrounding domestic wells. Thus the actual drawdown in a given domestic well may 

exceed the projected value.  

 

¶ We note in Figure 19 that the greatest depression occurs in the central well of the 

group; we can interpret this diagram as a cross section of an extraction well cluster. Will 

reinjection of a well cluster need to be adjusted so that relatively more water is returned 

to the central well than to the peripheral ones, to offset somewhat the greater 

differential forces at the center? 

 

ω !ŎŎƻǊŘƛƴƎ ǘƻ YǳƳŀǊŀ όнлноύΣ άNote that as the number of wells in the group increases, 

the mutual interference between wells becomes more, which results in the reduction of 

production capacity of individual wells.έΣ ŀƴŘ ά¢ƘŜ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ŜŀŎƘ ǿŜƭƭ ƛǎ ŘŜŎǊŜŀǎŜŘΦέ  

 

Has this reduced production capacity been considered, and will air-lifting psi have to be 

adjusted to compensate for this reduction? 

 

¶ Figures 6-9 (2x), 6-11, 6-12 and 6-13 in AppA4 (note there are two Figs. 6-9, but no 6-10) 

indicate drawdown projection zones in the initial project area over four years for the 

two reinjection scenarios (0 and 50%) in the Sandstone and Carbonate aquifers. It would 

have been more useful if the respective reinjection scenarios were grouped into 

separate sequences.  

 

It is evident from these figures that even with 50% reinjection, ongoing focal extraction 

will create drawdowns that will plague the area for years. In the Sandstone aquifer, in 

¸ŜŀǊ о ǘƘŜ ŘǊŀǿŘƻǿƴ ȊƻƴŜ άextends approximately 1,500 m [radius] from the active 

production wellsέΣ ŀƴŘ άapproximately 800 m [radius] ΧŦƻǊ ǇǊƻŘǳŎǘƛƻƴ ¸ŜŀǊ нέ ό!ǇǇ!мΣ 

p. 77) in the Carbonate. In light of the above discussion regarding superposition: 

 

-How exactly was superposition and mutual interference handled in the model? 

-How was the travelling nature of the extraction accounted for in the model? 
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-Since the extraction location will not be static but will progress from cluster to cluster, 

why are the projected zones of influence said to be circular, and not elongated or 

distorted, in keeping with the extraction pattern? Is the term asymmetrically concentric 

perhaps more accurate? 

 

-How realistic were the boundary conditions used in the model? Was this treated as a 

linear system?  

 

             -The projected zones may be aggravated in seasons of low recharge rates: assumptions  

             of constant recharge rates are not realistic.  

  

-An actual cluster as well as adjacent clusters have not been tested to ascertain actual 

example drawdown impacts. 

 

¶ A very material question intrudes here: what will be the drawdown impacts of the 

superpositioned multiple well system on a domestic well at the setback of 100 m, i.e. 

only 1.67 cluster diameters away? 

 

¶ ¢ƘŜ ƳƻŘŜƭ άsimulated groundwater levels at observation points return to static water 

level conditions approximately 20 days after production ceases each year. Removal of 

solids will change the aquifer properties within the void created by sand removal and 

complete recovery may take up to four times longer in proximity to sand extraction 

wells.έ ό!ǇǇ!мΣ ǇΦ ттύΣ ƛΦŜΦ ǳǇ ǘƻ ƴŜŀǊƭȅ о ƳƻƴǘƘǎΦ Lƴ ŀŎǘǳŀƭ ǇǊŀŎǘƛŎŜΣ ǘƘƛǎ Ƴŀȅ ōŜ ŜǾŜƴ 

longer, since some assumptions may not reflect operating conditions. Production ceases 

at the end of November and resumes in April (RPCR #166). Therefore the allotted 

recovery period will not coincide with time of recharge. According to the projection 

above, recovery is expected to be completed by the end of February, but if it takes 

longer, it will start to approach the time of extraction resumption in April, when 

recharge commences. In any case, there will hardly be a time during the year where 

static levels are normal, if extraction continues within the same area or cluster block.  

 

¶ It should also be noted that creation of the large subterranean voids resulting from 

removal of the sand will create reservoirs. Their large numbers in an extraction area may 

affect water levels, and thus may influence magnitude of drawdown. Has this been 

considered in the modelling? 

 

¶ In AppB (#FERGUSON-7), in relation to the pump tests, the proponent stŀǘŜǎΥ άAs noted 

by Dr. Ferguson, the resultant estimates of aquifer properties are remarkably 

consistent.έΣ ōǳǘ ǘƘŜƴ ǿŜ ŦƛƴŘ ƻǳǘ ǘƘŀǘ άWell Bru 95-7 was ignored in favor of matching 
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the observation wells as the pumping well was interpreted to suffer from skin effects, 

turbulent head loss, etc. imparting excess drawdown in the wellέΦ (Emphases are mine). 

If this well did not conform, why was it culled for that reason? Since so few wells were 

tested, is an outlier not all the more important? Are there not likely to be more non-

conforming (and non-confirming) wells in the project? Could this please be clarified? 

 

¶ !ŎŎƻǊŘƛƴƎ ǘƻ aǳŎƘŀ ŀƴŘ tŀǳƭƛƪƻǾŀ όмфусύΣ ά¢ƘŜ ŎƻǳǊǎŜ ƻŦ ŘǊŀǿŘƻǿƴ ŘǳǊƛƴƎ ŀ ǇǳƳǇƛƴƎ 

test (and recovery) is influenced by diameter ƻŦ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ƻōǎŜǊǾŀǘƛƻƴ ǿŜƭƭǎΦέ 

ό9ƳǇƘŀǎƛǎ ƛǎ ƳƛƴŜύΦ ¢ƘŜǎŜ ŀǳǘƘƻǊǎ ŦƻǳƴŘ ǘƘŀǘ ά¢ƘŜ ŜŦŦŜŎǘ ƻŦ ǿŜƭƭ ǎǘƻǊŀƎŜ ƛǎ ƛƳǇƻǊǘŀƴǘΧ 

ƛƴ ŀǉǳƛŦŜǊǎ ǿƘŜǊŜ ŜƭŀǎǘƛŎ ǎǘƻǊŀƎŜ ŀƴŘ ƭŜŀƪŀƎŜ ŀǊŜ ǘƻ ōŜ ŜǎǘƛƳŀǘŜŘΦέΣ as drawdown cones 

Ƴŀȅ ōŜ ŀŦŦŜŎǘŜŘΦ CǳǊǘƘŜǊΣ άNeglecting this, can lead to erroneous interpretation of 

pumping tests.έ Was this factor considered in the present modeling of drawdown and 

recovery?  

 

¶ We must mention here the well monitoring network that provided pressure transducer 

data. In RMSF-IR-011, the proponent states: άWater levels in Unknown Well Obs S1 

(screened in Winnipeg Sandstone) were monitored using both manual methods and a 

pressure transducer.έΦ The subsequent description of water level measurements 

ǇǊƻƎǊŜǎǎŜǎ ǿŜƭƭΣ ǳƴǘƛƭ ǿŜ ŀǊŜ ǿƘŀŎƪŜŘ ǿƛǘƘΥ άAlthough not described in the text, the well 

is operated as a geoexchange well that utilizes groundwater as a source of heat and/or 

cooling for the associated residence. This is evident based on the cyclic low amplitude 

increases and decreases in water levels throughout over the duration of monitoring.έ 

(Emphasis is mine).  

 

We infer that this geothermal system may have been open loop (as opposed to closed 

loop), since the water level measurements in this well were apparently complicated by 

geoexchange pumping (https://portal.ct.gov/-/media/Departments-and-

Agencies/DPH/dph/environmental_health/pdf/31GeothermalWellspdf.pdf). How valid are the 

necessary finer measuremŜƴǘǎ ƻŦ ǘƘŜ ǎǳǇŜǊƛƳǇƻǎŜŘ ǇǊƻǇƻƴŜƴǘΩǎ ǇǳƳǇƛƴƎ ǘŜǎǘΚ ²Ƙȅ 

would a well that has simultaneous other activity even be considered as an indicator for 

a precision water level pumping test? The instrument manufacturer of the VW2100 

model transducer used in the monitoring (AppA5) also ŎŀǳǘƛƻƴǎΥ άIt is not recommended that 

vibrating wire piezometers be installed in wells or standpipes where an electrical pump and/or a power 

supply cable is present or nearby. Electrical interference from these sources can cause unstable readings.έ 

(https://rstinstruments.com/wp-content/uploads/ELM0005T-VW2100-Vibrating-Wire-Piezometer-

Instruction-Manual.pdf). At the very least, why was the pump not shut off for the duration 

of the monitoring? 

 

¶ An inquiry in RMSF-IR-012 about the reliability of the vibrating wire piezometers elicited 

the following proponent ǊŜǇƭȅ ƛƴ ǇŀǊǘΥ άThe instruments are factory calibrated near 

Maple Ridge, British Columbia [AppA5], and were shipped overland in boxes with the 

https://rstinstruments.com/wp-content/uploads/ELM0005T-VW2100-Vibrating-Wire-Piezometer-Instruction-Manual.pdf
https://rstinstruments.com/wp-content/uploads/ELM0005T-VW2100-Vibrating-Wire-Piezometer-Instruction-Manual.pdf
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instruments protected in foam and bubble wrap. Upon arrival, the instruments were 

inspected by trained personnel and confirmed to be in good condition.έ 

 

Unless the delicate instruments were transported on clouds by feather-soft downy 

angels ς oh wait, it was land transportation - foam and bubble wrap in themselves do 

not fully protect against the momentum of bumping trucks hitting potholes, screeching 

stops at traffic lights, sudden brake applications after spying speeding enforcement as 

parcels topple in the back, and overenthusiastic workers at loading docks practising 

penalty kicks (judging from sometime appearances). That they arrived ƛƴ άgood 

conditionέ ǿŀǎ ŀǇǇŀǊŜƴǘƭȅ ŀ ǊŜƭƛŜŦΣ ǘƘŜǊŜ ǿŜǊŜ ƴƻ ŎƘǳƴƪǎ ǘƘŀǘ ƘŀŘ ōǊƻƪŜƴ ƻŦŦΦ  

 

Because of potential internal disarray, a field calibration check is required before each 

ƛƴǎǘŀƭƭŀǘƛƻƴΦ Lƴ !ǇǇ!м όǇΦнсύΣ άinitial readings were taken with no load applied 

immediately before installation. These initial readings were used to apply correction 

factors to the post-installation readings.έ (Also RMSF-IR-012). It is not clear from this 

description whether this refers to just the initial zero reading with no applied load, or 

whether the entire field calibration procedure, with calculation of the instrument 

calibration factor (CF),  described by the manufacturer of the relevant VW2100 model, 

was also followed, as no mention is made of the latter verification or its result 

(https://rstinstruments.com/wp-content/uploads/ELM0005T-VW2100-Vibrating-Wire-Piezometer-

Instruction-Manual.pdf). According to the manufacturer, άThe two values should agree 

within ± 0.5%έΣ ƛΦŜΦ both the factory and field calibration factors. Otherwise the 

ƛƴǎǘǊǳƳŜƴǘ Ŏŀƴƴƻǘ ōŜ ǳǎŜŘΥ άIt is not recommended to install the piezometer if the 

calibration record sheet CF value cannot be confirmed by the field calibration test.έ The 

point of this query is that details of the inspection, zeroing and subsequent installation 

procedures as specified by the manufacturer are duly chronicled in AppA1 and RMSF-IR-

012, but there is no allusion in either document to essential field calibration, and CF 

concordance percentages are not reported.   

 

ω It is important to recall that while the plan is to reinject some of the extracted water, the 

volume and mass occupied by the sand will not be replaced.  

In this regard (RPCR Іофύ ŀ ŎƛǘƛȊŜƴ ŎƻƳƳŜƴǘǎΥ άThis summer's extreme drought saw 

some citizen's wells dry up. If CanWhite doesn't plan to replace the equal volume of 

sand being extracted, our water table will drop significantly.έ 

¢ƘŜ ǇǊƻǇƻƴŜƴǘ ǊŜǎǇƻƴŘǎΥ άThe replacement of the sand has already been considered in the 

assessment. Except for a residual amount of moisture that remains with the sand as it transfers to the 

slurry line, the entirety of the groundwater (once separated from the sand) will be returned to the aquifer. 

Overall, the extraction of sand and water will result in an effective pumping rate of approximately 270 US 

GPM. The effective pumping rate was calculated and applied in the assessment to account for the volume 

https://rstinstruments.com/wp-content/uploads/ELM0005T-VW2100-Vibrating-Wire-Piezometer-Instruction-Manual.pdf
https://rstinstruments.com/wp-content/uploads/ELM0005T-VW2100-Vibrating-Wire-Piezometer-Instruction-Manual.pdf
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ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜǉǳƛǊŜŘ ǘƻ άǊŜǇƭŀŎŜέ ǘƘŜ ǎŀƴŘ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ aquifer.έ (also a similar reply in 

RPCR #45). 

The following observations intrude: 

 

1.  Lƴ {{/w όІмлύΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ŀƎŀƛƴ ǎǘŀǘŜǎΥ άThe net "pumping" rate will be limited to  

      the volume of groundwater required to replace the volume of solids removed from  

      the sandstone aquifer.έ The pumping rate in the above RPCR (#45) quote refers to  

      the total volume of water and sand, albeit it is the minimum value, and represents  

      the total volume removed, but the fact remains that the volume occupied by the  

      sand will not be replaced, and only some of the water will be returned. To replace  

      the entire volume, ƛƴŎƭǳŘƛƴƎ ǘƘŜ άvolume of solidsέΣ a supplementary source of water  

      would be required. It would also be a moving target, as the relative volume of sand in  

      the extracted mixture will greatly and constantly vary (AppA1, p. 22). 

 

2. Why was the minimum cluster pumping rate of 270 US GPM used? What happened to  

     the 550 US GPM value (e.g. TAC #34), to say nothing about even higher possibilities? 

    

3.  In RPCR όІпоύΣ άThere will be excess capacity in the aquifer following sand  

     extractionέΣ ŀƴŘ άit will not be possible to reinject 100% of the volume of materials  

     (sand and groundwater) that are removed during extractionέ όRPCR #58)(Emphasis is  

     mine). ά/ŀǇŀŎƛǘȅέ ƘŜǊŜ ƳŜŀƴǎ that this empty space will fill with water. 

 

4.  From RPCR (#39) above: άto account for the volume of groundwater required to  

     άǊŜǇƭŀŎŜέ ǘƘŜ ǎŀƴŘ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ŀǉǳƛŦŜǊέΥ ƛǘ ǿŀǎ apparently meant that, in  

     calculation of drawdown, the model accounted for the volume of sand that will not  

     be replaced. However, if this is true, how was the great variability in sand/water  

     content handled? AppA1 (p. 22) estimates 20 - 70+ % sand content, even 90% at   

     initial stages (EAPPF AppH; SSCRIR1 #DLN-IR-007).  

 

     RPCR όІруύ ŎƭŀƛƳǎ άThe sand will account for approximately 50% of the volume of  

     material that is removed.έ The value of 50% was used in the ǎƛƳǳƭŀǘƛƻƴ ƳƻŘŜƭΥ άthe  

     maximum reinjection rate will be equivalent to 50% of the slurry extraction rate,  

     which was simulated. The remaining 50% that was not simulated to be reinjected  

     represents the volume of sand that is extracted and therefore removed from the  

     systemέ όRPCR #58). The equation does not balance, as, regardless of the reinjection  

     ǎŎŜƴŀǊƛƻΣ ŀ ƳŀȄƛƳǳƳ ΨǇŜǊŦŜŎǘΩ ǊŜŎƻǾŜǊȅ ŀƴŘ ǊŜƛƴƧŜŎǘƛƻƴ Ŏŀƴ ƴŜǾŜǊ ōŜ ŀŎƘƛŜǾŜŘ: i.e. if   

     there is 50% sand, there will never be a 50% water reinjection rate, and it is pointless  

     to simulate its results. 
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- On what basis was the value of 50% chosen, and how representative is it of the 

entire extraction cycle?  

 

- Why was the 15% (or other, see p. 66 ) water content of the (stockpiled) sand 

(SSCRIR1 (DLN-IR-002) not included in the 50% reinjection modelling? Besides the 

volume of the sand, some water will also be retained or otherwise dispersed in the 

course of other steps in the procedure, and not reinjected. Was this volume also 

accounted for in the model? Is there any estimate of what this value might be? 

  

- Worst-case would be 70+ % sand (perhaps 90%), during the first days where less 

than a third of the volume would be water, and not all of that water would be 

returned. 5ǊŀǿŘƻǿƴ ŎƻǳƭŘ ǘƘǳǎ ōŜ ΨŦǊƻƴǘ-ƭƻŀŘŜŘΩ ŀƴŘ ƳƻǊŜ ǎŜǾŜǊŜ at this time.  

The temporal cumulative effect of several wells in a cluster would depend on how 

many are operating, at what pumping rates, and the degree to which they are 

staggered in their operational cycle. In other words, how many wells in a cluster will 

start up at the same time, and to what degree will they be synchronized? 

- RPCR όІрфύ ǊŜŦŜǊǎ ǘƻ άthe limited temporary zone of influence of extraction 

activities.έ Effects will not be evident immediately. What is the lag time between 

extraction pumping and initiation of drawdown in surrounding wells at various 

distances, i.e. what is the timeline for formation of the drawdown cone, for a given 

set of porosity and hydraulic conductivity values and pumping rates? 

 

In other words, it may be too late to modify/mitigate operations that caused a 

problem by the time a well owner notices it, as the operation will have moved on.  

 

ω άAn exact replica of site conditions and extraction activities is not required to produce   

       meaningful results.έ όRPCR #58). Of course, an exact replica is not possible, and nobody  

       is expecting one. The point is that every effort should be marshalled to pursue and  

       obtain as many real facts as possible, rather than rely on assumptions. That is what will  

       give the much strived-for άmeaningful resultsέ, and even these will not be infallible, as  

no model can be completely accurate, because all of the contributory factors can never 

be fully accounted for. Each site will be unique.  

 

ω Cutting through the tangle, the bottom line is: we can expect that, given the large 

numbers of extraction wells, and their comprehensive distribution throughout the 

project area, many private wells may be affected by drawdown to some extent at some 

point in the proceedings. The buffer from homes and private wells is only 100 m; the 

closest wells will experience the greatest effects soonest and for a period after 

operation. If superimposed on a drought year, impacts will be more apparent and 
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numerous, and recovery longer. As the project creeps along, new wells will be engaged 

along its path.  

 

¶ άGroundwater levels in the sandstone and carbonate aquifers are expected to recover 

shortly after operations cease in each extraction well and well clusterέ όRPCR #32).  

 

мΦ ²Ƙŀǘ ƛǎ ƳŜŀƴǘ ōȅ άshortlyέΚ 5ŀȅǎΣ ǿŜŜƪǎΣ ƳƻƴǘƘǎΚ There is no universal answer. 

нΦ hǇŜǊŀǘƛƻƴǎ Ƴŀȅ άcease in each extraction well and well clusterέΣ ōǳǘ ǘƘŜ ƴŜȄǘ ŎƭǳǎǘŜǊ  

     is Ƨǳǎǘ сл Ƴ ŀǿŀȅΧΦόCƛƎǳǊŜ н-3, EAP1)(see Figure 116, p. 427). Recovery in an area  

     may thus be staggered over some time, as we see in the 4-year model projections in  

     Figures 6-9 ς 6-13 in AppA4 (there is no Fig. 6-10).  

 

άGroundwater levels are anticipated to return to static water level conditions 

approximately 20-80 days after production ceases at each well cluster. These results 

account for other existing draws on the aquifer, and therefore account for cumulative 

effects with existing water wells and other industrial activities in the region.έ ό{{/wLwн 

#CEC-IR-лмпύΦ ²Ƙŀǘ άother existing drawsέ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ƘŜǊŜΚ /ŀƴ ǘƘŜȅ ōŜ ƛǘŜƳƛȊŜŘΥ 

while the volumes of industrial draws can be inferred from their licenses, how were 

draws for all of the domestic wells calculated? How were they integrated into the 

simulation?  

 

¶ How will aquifer recharge conditions affect recovery rates? Apparently recharge rates 

were not investigated (cf. TAC #50), yet this is the most basic of relevant data for such a 

project.  

 

Lƴ {{/w όІоύΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ŎƭŀƛƳǎΥ άThe cessation of pumping over winter months was 

simulated to allow groundwater elevations to recover each yearΦέ  

It should be noted that for shallow aquifers, much of the recharge occurs in spring when 

the snowpack melts, plus spring precipitationΣ ōǳǘ ά{Ŝŀǎƻƴŀƭ ŦƭǳŎǘǳŀǘƛƻƴǎ ƻŦ ǿŀǘŜǊ ǘŀōƭŜ 

ŀǊŜ ƴƻǘ ǘǊŀƴǎƳƛǘǘŜŘ Řƻǿƴ ǘƻ ǘƘŜ ŘŜŜǇ ŀǉǳƛŦŜǊǎΦέ ό/ƘŜƴ Ŝǘ ŀƭΦΣ нллпύΦ Deep aquifers show 

a different cycle, according to the latter authors: άannual fluctuation in those deep 

confined aquifers show a gradual rise in head from October to May/June and a rapid 

drop from May/June to October. However, few quantitative data is [sic] publicly 

available with respect to recharge rates and relative contributions from the two 

different recharge sources for the fresh water in the Upper Carbonate aquifer.έ 

(Emphasis is mine). 

 

Several comments can be made here: 

 



92 
 

1. During the spring recharge period of the Carbonate aquifer, extraction is already 

proceeding (RPCR #166). The aquifer has not fully recharged. 

  

2. ¢ƘŜ άǊŀǇƛŘ ŘǊƻǇ ŦǊƻƳ aŀȅκWǳƴŜ ǘƻ hŎǘƻōŜǊέ in the Sandstone aquifer will coincide 

with the additional drawdowns due to extraction. 

 

3. In SSCR (#4) the proponent contends ǘƘŀǘ άthe aquifer systems are well understoodέΣ 

contradicting Chen et al., (2004). 

 

4Φ ¢ƘŜ ǇǊƻǇƻƴŜƴǘ ǊŜǇŜŀǘŜŘƭȅ ǎǘǊŜǎǎŜǎ ǘƘŀǘ άthe scale of the project is regionalέ όe.g. 

SSRC #3). However the reviewer in SSRC (#4) states that άthe project area is crudely 

estimated at 168,000 hectaresέ ό{{w/ Іпύ, although the actual extent is not clear (see p. 

27).  

 

¶ άMeasures will be developed to avoid and/or mitigate any well interference issues as 

required by The Water Rights Act of Manitoba.έ ό9!tнΣ ǇΦ упύΦ άAppropriate mitigations 

may include conducting a survey in advance of operations to determine the location, 

depth, use and configuration of each well, lowering of pumps in advance of sand 

extraction or providing treated makeup water during periods of time when drawdown 

impacts may occur.έ ό!ǇǇ!мΣ ǇΦ умύΦ  

Similarly in SSCR όІоύΥ άProtocols will be established to survey existing domestic wells in 

advance of operations, monitor groundwater quantity and quality during and following 

project operations, and respond if there are any well owner complaints.έ 

In T!/ όІосύ ǿŜ ǊŜŀŘΥ άGiven the unknown status of the majority of pumps, it is prudent 

to conduct a physical survey of water supply wells in advance of operations in each area 

to document the well location, well condition, water level, pump installation depth, 

water use and water quality, followed by monitoring during and following operations. 

CanWhite will conduct a detailed pre-development well survey to obtain accurate well 

coordinates and document well construction and operational use to establish 

appropriate mitigation measures which may include setbacks, modified operations or 

adjustments to pump installation depth at CanWhite's cost. The details of this survey 

will be provided for in the Groundwater Monitoring Mitigation Plan (EAP, Section 8.4).έ 

A number of observations arise: 

мΦ ²ƘŜǊŜ ŀǊŜ ǘƘŜǎŜ ΨǇǊƻǘƻŎƻƭǎΩ?  

2. Since the status of the majority of well pumps is unknown, how could this proposal   

have proceeded this far without such extremely vital and basic data?  

3. Who will actually do this physical survey?  
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The proponent will άsurvey existing domestic wellsέ (above quote); also άPrior to any 

activity, nearby landowner wells will be surveyed by 3rd party hydrogeologists and 

experts.έ όΨΨCŀŎǘǎ aŀǘǘŜǊΩΩ public ad campaign, The Clipper, 8 December 2022, p. 9). 

- ²Ƙƻ ŀǊŜ ǘƘŜǎŜ ά3rd party hydrogeologists and expertsέΚ Consultants employed and 

paid by the proponent? The proponent will own and control all of the data. This is not 

impartial 3rd party. An independent watchdog is needed to oversee and intervene when 

necessary. However our legislation and administrative system do not seem to provide 

for such a protection for citizens. 

- The data to be collected are intrusive and invasive. What if homeowners do not wish to 

participate in the survey? What if those Ψnearby landownersΩ, who may not even be 

directly involved with the operation nor have landowner agreements, do not wish or 

trust for a private mining company to meddle with their wells, which are technically 

their όƛΦŜΦ ƭŀƴŘƻǿƴŜǊǎΩύ property and responsibility under the Manitoba Groundwater 

and Water Well Act? What are their rights to choose/refuse? What if their rights to 

refuse are not respected? 

If they decline, will they be later shunned or blacklisted from response as punishment if 

they develop a problem? They just want to live their lives. What other recourse will be 

available to them? 

(See the Appendix at the end of this document, also p. 290+ in the Water quality 

analysis section).   

-Will homeowners have transparent access to their unredacted results, or will the 

ǊŜǎǳƭǘǎ ōŜ ŎƭŀǎǎŜŘ ŀǎ άǇǊƻǇǊƛŜǘŀǊȅέ ǎŜŎǊets, along the same lines as the elusive 

ΨIƻƳŜƻǿƴŜǊ ²ŀǘŜǊ ²Ŝƭƭ {ǳǊǾŜȅΩΣ ŦƻǊ ŜȄŀƳǇƭŜΚ Aside from a list of anonymous 

groundwater users and well depths in AppG(AppA6), other information is redacted. (Note 

ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ¢²h !ǇǇŜƴŘƛŎŜǎ DΥ ¢ƘŜ ŦƛǊǎǘ ƻƴŜΣ Ω{ǳƳƳŀǊȅ ƻŦ DǊƻǳƴŘǿŀǘŜǊ ¦ǎŜǊǎΩ ƛǎ ƭƻŎŀǘŜŘ ƛƴ !ǇǇ!сΦ 

The other Appendix G, located after Appendix F, relates to Heritage Resources.) 
 

To illustrate, Section 3.2 of App1 deals with (presumably already existing) homeowner 

water well surveys. The proponent demurs: άHomeowner well surveys have not been 

included in this report due to privacy and confidentially [sic] reasonsέ (App1, p.24). 

There is a multitude of ways in which data could have been compiled, tabulated, and 

interpreted without violating individual privacy. A whole learned field is dedicated to 

ǘƘƛǎ ŀǊǘΥ ƛǘ ƛǎ ŎŀƭƭŜŘ Ψ{ǘŀǘƛǎǘƛŎǎΩΦ Why does the EAP omit this important information? Why 

was this work even conducted, if the results are secret? Was an impartial outside agency 

hired to do this work? Private homeowner wells are not company property. 

 

How were the results of these confidential surveys utilized in the EAP? What sorts of 

information did they provide?  
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¶ In SSCRIR1 (#CEC-IR-003), monitoring wells are now introduced between the mining  

ǎƛǘŜǎ ŀƴŘ ǇŜƻǇƭŜΩǎ ƘƻǳǎŜǎΥ άSio will actively monitor water quantity and most water 

quality parameters surrounding its operations 24/7. Additional water quality 

measurements will be taken regularly before, during and after the extraction activities. 

These monitoring locations will always be between the operations and any landowner 

wells.έ 

Similarly, in the ΨCŀŎǘǎ aŀǘǘŜǊΩ ǇǳōƭƛŎ ŀŘ ŎŀƳǇŀƛƎƴΥ άSio will also install monitoring wells 

ōŜǘǿŜŜƴ {ƛƻΩǎ operations and private residences so that water levels can be monitored 

at a distance. Monitoring wells will be used to monitor water quality 24/7 and water 

quality [sic] before during and after extraction in the sandstone and limestone aquifersΦέ 

(The Clipper, 8 December 2022, p. 9).(Emphases are mine).  

In SSCRIR2 (#MBEN-IR-ломύΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎ Ƙŀǎ ōǳǊƎŜƻƴŜŘΥ άThe 

configuration of the monitoring well network will focus on the perimeter of the 5-year 

operational footprint. Wells will be installed in proximity to early-stage extraction wells 

to monitor system performance and validate previous assumptions and the results of 

groundwater modelling assessments. As part of routine operations, additional 

monitoring wells will be established between extraction wells and any nearby private 

wells to monitor aquifer response to extraction activities.έ ό9ƳǇƘŀǎŜǎ ŀǊŜ ƳƛƴŜύΦ  

Similarly in SSCRIR2 (#CEC-IR-лммύΣ άSpecific actions taken to monitor groundwater levels include 

establishment of a monitoring well network that is able to monitor groundwater levels at a range of 

distances between sand extraction wells and adjacent wells. It will include wells proximal to operations, 

upgradient of operations and downgradient of operations. These wells will be both inside the project 

area and outside the project area. Wells will be completed in both of the primary aquifers including the 

Red River Carbonate and Winnipeg Sandstone aquifers.έ (Emphasis is mine). 

A number of questions arise: 

1. We now learn that there will be many more boreholes, in addition to just the sand 

wells. HOW MANY OF THESE ADDITIONAL BOREHOLES WILL THERE BE? The sand 

production well numbers in themselves are unimaginably enormous, but we learn that 

another large but unspecified contingent will not even be for mining, but many will still 

span both the Carbonate and Sandstone aquifers nonetheless. These extra boreholes 

will perforate the areas that are not already ravaged by the sand wells. They will even 

ŜȄǘŜƴŘ άoutside the project areaέΦ  

нΦ {ƛƴŎŜ ǘƘŜȅ άwill always be between the operations and any landowner wellsέ, what 

if the setback from domestic wells is only 100 m? Will the private well become the 

monitoring well? άActions may also include direct monitoring of existing water supply 

wells with the permission of well owners.έ ό{{/wLwн І/9/-IR-011). But water quality will 
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be monitored 24/7, this will be intrusive and disruptive. Or maybe the homeowner will 

be tasked with collecting the samples, 24/7?  

3. There will be a lag time for measurable changes to be expressed Iƻǿ ƭƻƴƎ άafter the 

extraction activitiesέ ǎƘŀƭƭ ƳƻƴƛǘƻǊƛƴƎ ŎƻƴǘƛƴǳŜΚ  

4Φ άmost water quality parametersέ ǿƛƭƭ ōŜ ƳƻƴƛǘƻǊŜŘΦ The proponent indicates that 

ǘƘŜǎŜ ǿƛƭƭ ƛƴŎƭǳŘŜ άanions, total metals, dissolved metals, nutrients, microbes and other 

regulated constituents. Field parameters including pH, temperature, electrical 

conductivity, oxidation-reduction potential and dissolved oxygen will be monitored 

using a calibrated handheld water quality monitoring probe and/or in-field water quality 

kits.έ ό{{/wLwн І/9/-IR-011). Total dissolved solids, total alkalinity, cations and organic 

parameters are excluded, even hydrocarbons, which should be testedΦ ²Ƙŀǘ ŀǊŜ άother 

regulated constituentsέΚ ²ƛƭƭ ǎƻƳŜōƻŘȅ ƪƴƻǿ Ƙƻǿ ǘƻ Ŏŀƭƛbrate the probes, and do this 

every time (see p. 257)? Water quality kits that rely on addition of chemicals and eyeball 

comparisons of resulting color changes are not adequate for the level of scrutiny 

required. Furthermore, these kits create chemical waste ς where will this be disposed 

of?  

In SSCRIR2 (#DLN-IR-ллоύΣ άA range of possible constituents of concern will be 

monitored before, during and after operations.έ ²Ƙŀǘ ŀǊŜ ǘƘŜǎŜ άconstituents of 

concernέΚ  

The samples will need to be delivered to the lab promptly and continuously. Normally it 

may take days to weeks for a certified lab to analyze samples. How will the process be 

speeded up here, so that results are promptly available? What use is it, if a change is 

detected a week or more after it has first occurred? Will a contract be drawn up with 

the lab for this long term undertaking?  

 5. άWhile it is not expected, if there is a concern with water quantity or water quality, 

Sio would likely see this on one of the monitoring wells before any landowner wells due 

to the proximityέ ό{{/wLw1 #CEC-IR-003).  

²Ƙŀǘ ƛǎ ǘƘŜ ŀŎǘǳŀƭ άproximityέ ƻŦ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭΚ tǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ ƻǇŜǊŀǘƛƻƴǎΣ ƻǊ ǘƻ 

the landowner well? According to Cowlishaw (2014), the utility of observation wells for 

measuring drawdown requires ŀ ƴǳƳōŜǊ ƻŦ ŎƻƴŘƛǘƛƻƴǎ ǿƘƛŎƘ Ƴǳǎǘ ōŜ ŎƻƴǎƛŘŜǊŜŘΥ άthe 

smallest possible diameter involves the least time lagέΣ ƭƻƴƎŜǊ ǎŎǊŜŜƴǎ όŀǘ ƭŜŀǎǘ м-2 m) 

ŀǊŜ ǊŜǉǳƛǊŜŘΣ ǘƘŜ ǿŜƭƭ Ŏŀƴƴƻǘ ōŜ ǘƻƻ ŎƭƻǎŜ όάƛŦ ǘƻƻ ŎƭƻǎŜ όғо ǘƻ р Ȅ ŀǉǳƛŦŜǊ ǘƘƛŎƪƴŜǎǎύ Ŏŀƴ 

be strongƭȅ ƛƴŦƭǳŜƴŎŜŘ ōȅ ŀƴƛǎƻǘǊƻǇȅ όǎǘǊŀǘƛŦƛŎŀǘƛƻƴύέύΣ ŀƴŘ άƛŦ ǘƻƻ ŦŀǊ ŀǿŀȅ όҔнлл Ƴ 

unconfined), ɲh(t) increases with time so a longer test is required ς boundary and other 

effects can swamp aquifer responseέ. Thus it may not be possible for all of these 

conditions to be met.  
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Furthermore, as discussed above, joints and fractures in the limestone may channel 

water in unpredictable ways between the operations and the houses, and may not be in 

a direct line, therefore the monitoring well may not intersect with the actual path that 

the groundwater follows. It is conceivable that in some, or many, situations, the 

ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎ Ƴŀȅ ƴƻǘ ǊŜŦƭŜŎǘ ǿƘŀǘ ƛǎ ƘŀǇǇŜƴƛƴƎ ŀǘ ǘƘŜ ƘƻƳŜƻǿƴŜǊΩǎ ǿŜƭƭΦ ¢ƘŜ 

company can ǘƘŜƴ ǎŀȅΥ LǘΩǎ ƴƻǘ ǳǎΗ bƻ ǎƛǊǊŜŜΦ /ƻƳǇƭŜǘŜ ŎƻƛƴŎƛŘŜƴŎŜΦ  

6. Why ƛǎ ǘƘŜǊŜ ŀ ά5-year operational footprintέΣ ǿƘŜƴ ǘƘŜ ŎǳǊǊŜƴǘ ƛƴǎǘŀƭƳŜƴǘ ƻŦ ǘƘŜ 

application claims to be for 4 years? 

¶ Frustrating confusion and double-speak surround the sampling effort. What is the  

sampling frequency? It seems to be a simple question.  

άSio will actively monitor water quantity and most water quality parameters 

surrounding its operations 24/7.έ ό{{/wLwм І/w/-IR-003). 

άMonitoring wells will be used to monitor water quality 24/7έ (The Clipper, 8 December 

2022, p. 9). 

 

And ǘƘŜƴ άAdditional water quality measurements will be taken regularly before, 

during and after the extraction activities.έ SSCRIR1 (#CEC-IR-003). 

άAdditionalέ ǘƻ ǿƘŀǘΚ Iƻǿ ǊŜƎǳƭŀǊƭȅ ƛǎ άregularlyέ ς every few hours, once daily, weekly, 

what?  

άGroundwater quality sampling will be conducted quarterly for perimeter monitoring 

wells, and monthly for wells in proximity to extraction wells during operations. Samples 

will be collected directly from private water wells in advance of any extraction activities, 

and again during and after operations. Sampling activities will continue at a quarterly 

frequency following operations for at least five years. Monitored parameters will include 

field parameters, physical parameters, anions, dissolved and total metals, pathogens 

and isotopes.έ (SSCRIR2 #MBEN-IR-031). In the later Draft Monitoring Plan, 

microbiological parameters have disappeared (p. 535). 

άGroundwater in proximity to ongoing operations and private wells will be monitored 

and evaluated monthly.έ (SSCRIR2 #MBEN-IR-031). (All emphases are mine). 

1. The 24/7 promise means that at least two samples will be collected every 24 hours. 

How many samples per day would actually ōŜ ŎƻƭƭŜŎǘŜŘΚ LŦ ƛǘ ƛǎ ƻƴŎŜ ŀ ŘŀȅΣ ǘƘŜ ά24έ 

should not be promisedΣ Ƨǳǎǘ ǘƘŜ άтέ .  

2. If 24/7 sampling is promised, as it also has been in the public media, how does this 

ŀƭƛƎƴ ǿƛǘƘ άmonthly for wells in proximity to extraction wells during operationsέΚ 

Monthly/quarterly are in a completely different ballpark from 24/7, are they not?  

3. ²Ƙŀǘ ƛǎ ƳŜŀƴǘ ōȅ άproximityέΚ 
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4. Who will conduct the sampling? Will company employees collect and select/cull the 

samples, and how will proper independent chain-of-custody be maintained? 

5Φ άSamples will be collected directly from private water wellsέΥ ǘƘŜ ǇǊƻǇƻƴŜƴǘǎ ƘŀǾŜ 

thus far encountered difficulties in obtaining direct water samples in two out of three 

attempted wells due to obstructing wiring and equipment (AppA1, p. 46). How will this 

obstacle be resolved? More water softener samples (p. 285+)?   Yes (see p. 528). 

6. What if homeowners do not wish for company personnel to interfere with their 

ǿŜƭƭǎΚ ¢Ƙƛǎ Ƴŀȅ ōŜ ǇŀǊǘƛŎǳƭŀǊƭȅ ƻƴŜǊƻǳǎ ŀƴŘ ƛƴǘǊǳǎƛǾŜ άfollowing operations for at least 

five yearsέΦ ²ƛƭƭ ŀ ŦƻǊƳŀƭ ŀƎǊŜŜƳŜƴǘ ōŜ ǊŜǉǳƛǊŜŘΚ ¢ƘŜ {ǳǊŦŀŎŜ wƛƎƘǘǎ !Ŏǘ ŜƴǘƛǘƭŜǎ ǘƘŜ 

homeowner to compensation for time (see Appendix). What if the home changes 

ownership? 

7. The chemical and pathogen parameters to be monitored are not specified (pathogens 

have now disappeared (p. 535)). Monitoring only anions and metals excludes a very 

large and important sector of chemical parameters. No organic parameters are 

mentioned. ²Ƙŀǘ άphysical parametersέ ǿƛƭƭ ōŜ ŜȄŀƳƛƴŜŘΚ ²Ƙŀǘ ƛǎƻǘƻǇŜǎ ŀǊŜ 

envisioned here: radon? (Or deuterium etc.?) What about other toxic gases (hydrogen 

sulphide)?  

8Φ άThe program will be supervised by a qualified professional.έ όRPCR #3, #11, #24, 

#211). ¢Ƙƛǎ άqualified professionalέ ǿƛƭƭ ƻƴƭȅ ǎǳǇŜǊǾƛǎŜ ǘƘŜ ǇǊƻƎǊŀƳΣ ƴƻǘ ŎƻƴŘǳŎǘ ƛǘΦ 

²Ƙŀǘ ƛǎ ƳŜŀƴǘ ōȅ άsupervisedέΚ ¢Ƙƛǎ Ŏŀƴ ǊŀƴƎŜ ŦǊƻƳ ŘŜǎƛƎƴƛƴƎ ŀƴŘ ŎƻƴŘǳŎǘƛƴƎ ǘƘŜ 

sampling program onsite, to glancing at the data every few months. This will be a multi-

year commitment. Who will be the independent άqualified professionalέ ǿƘƻ ǿƛƭƭ 

oversee and enforce monitoring responsible for the program? We hope these are not 

the same personnel who collected samples from water softeners (p. 285+). 

 

άQuarterly evaluation of water quality by qualified hydrogeologist and/or geochemist, 

with results shared publicly; and others. Private Well Owners notified in the event there 

are deemed to be risks to water quantity and quality in private wells.έ ό{{/wLwн #CEC-IR-

011). If there are risks to water quality in private wells, a quarterly evaluation will mean 

that people may have been drinking tainted water for months. Should there not be a 

more immediate alert? 

 

9. What long-range commitment is there to ensure any aftermath will continue to be 

addressed after the company has left, or after it has dissolved or transmogrified (many 

times) under a new name, ownership and structure? 

 

¶ This leads to the primary issue of concern. Even with the best sampling/monitoring  

program, what happens when the results indicate trouble?  
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        - How soon can response occur? At least days, possibly weeks, have elapsed by the  

          time data are returned from the lab and are reviewed. 

       - The troubled water is already long gone back into the aquifer and cannot be  

          retrieved. What sort of response is even possible at this point, when any  

          meaningful action needs to happen before ǘƘŜ ǿŀǘŜǊ Ƙƛǘǎ ǘƘŜΧΧΦ 

 

-ά Data will be evaluated on a regular basis (minimum annually)έ ŀƴŘ άGroundwater   

  in proximity to ongoing operations and private wells will be monitored and  

  evaluated monthly.έ (SSCRIR2 (#MBEN-IR-031)(Emphases are mine). Which data  

  will only merit perusal annually? If there is an issue, is this not late to discover   

  it? How do these annual data differ from the άin proximityέ έmonthlyέ ƻƴŜǎΚ LǎƴΩǘ  

 ΨƳƻƴǘƘƭȅΩ again rather lax, especially if there is a problem? A monthly sample may  

  conceivably be collected when an issue has existed for nearly a month, and then  

  there is the lab turn-ŀǊƻǳƴŘ ǘƛƳŜΣ ŀƴŘ ǘƘŜƴ ǎƻƳŜōƻŘȅ Ƙŀǎ ǘƻ ǎŜŜ ƛǘΧΦ¢ƘŜƴ  

  somebody has to decide what to do. Then so much time has passed, that it is all  

 ΨǿŀǘŜǊ ǳƴŘŜǊ ǘƘŜ ōǊƛŘƎŜΩΣ ǎƻ ǘƻ ǎǇŜŀƪΦ ²Ƙȅ ǿƻǊǊȅΦ LŦ ǎƻƳŜƻƴŜ ǿŜǊŜ ǘƻ ƎŜǘ ǎƛŎƪΣ ƛǘ  

  would have happened already. 

 

¶ For the Permitted injection well(s) that have already operated, there are evidently  

             no data for the water returned to the aquifer (TAC #10). Why? Is this not critically  

             important? 

 

¶ Why is the detailed sampling program plan not available for evaluation NOW? The 

Draft (p. 527+) is not adequate . Surely a project component as fundamental as this 

could have been formulated already? Approval is sought without a working plan, which 

may or may not be submitted later, and which will disperse within the mists of the 

άƭƛǾƛƴƎ ŘƻŎǳƳŜƴǘǎέ ƻƴŎŜ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ ǳƴŘŜǊǿŀȅΦ What happens if the plan is deemed 

inadequate? Will anybody check? Will approval be revoked? Sadly, we can predict the 

answers.  

 

¶ άThe results of monitoring will be used to validate the existing numerical groundwater 

model. Any material differences between simulated changes and measured data during 

operations will be rectified by refining the conceptual model, recalibrating the numerical 

groundwater model or addressing any residual data gaps.έ ό{{/wLw Іa.9b-IR-

031)(Emphasis is mine).  

 

It looks like the conclusions are foregone. LǎƴΩǘ ǘƘƛǎ ōŀŎƪǿŀǊŘǎΚ {ƘƻǳƭŘƴΩǘ ǘƘŜ ǊŜǎǳƭǘǎ ōŜ 

used to objectively ascertain and construct a model, without favoring a particular 
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outcomeΚ ²ƛƭƭ ƴƻƴŎƻƴŦƻǊƳƛƴƎ Řŀǘŀ ōŜ ǊŜƧŜŎǘŜŘ ōŜŎŀǳǎŜ ǘƘŜȅ ŘƻƴΩǘ ΨvalidateΩ the 

narrative? ²Ƙŀǘ ŀǊŜ άmaterial differencesέΚ {ƘƻǳƭŘƴΩǘ ǘƘŜǊŜ ŀƭǊŜŀŘȅ ƘŀǾŜ ōŜŜƴ ŦŀǊ ƳƻǊŜ 

data to inform the model, which is already being applied, especially if there may be 

άmaterial differencesέ ƭƻƻƳƛƴƎΣ rather than sampling in its wake, on the fly, sweeping up 

the debris? Is this not a reckless approach to such a huge undertaking? 

 

¶ As for mitigation, άwell yield can typically be restored by lowering the pumps in the  

affected wells.έ όRPCR #32)Τ άsome pumps may become too shallow to access the 

ground water. In these instances, the pumps would need to be lowered to allow for 

pumping of water from the aquifer.έ (RPCR #49). Many pumps are already installed at 

the bottom of the well and cannot be lowered any further. According to the peer 

ǊŜǾƛŜǿŜǊκǿŜƭƭ ŘǊƛƭƭŜǊΣ άLowering of pumps is not a practical solution in this area when 

most pumps are traditionally set at the base of the casing.έ ό!ǇǇ. ІCwL9{9b-10) 

(Emphasis is mine). 

άCanWhite will assume the cost of lowering the pumpsέ όRPCR #214).  Where/if  

adjustments can be made, will the homeowner have the option to engage the services 

of a trusted plumber and to submit the bill to the company for reimbursement, in lieu of 

a company representative/contractor making any alterations to private infrastructure? 

This is especially important since presumably the alterations will be permanent, and 

liability issues may arise.  

²ƛƭƭ /ŀƴ²ƘƛǘŜ ŀƭǎƻ ŀǎǎǳƳŜ ǘƘŜ Ŏƻǎǘ ƻŦ ŀ ƴŜǿ ǇǳƳǇ ƛŦ ǘƘŜ ƘƻƳŜƻǿƴŜǊΩǎ submersible 

pump burns out as a result of pumping air? 

As a real life illustration, a gravel pit operator in Brokenhead Municipality wished to dewater his pit pond 

by pumping the water out into the municipal ditch. He went to the municipal office, where the CAO gave 

his blessing to proceed. The high speed pumping caused two neighboring domestic wells to go dry. One of 

the pumps burned out while the homeowner was away at work. The installation of a new pump cost more 

than $1000, in addition to the inconvenience of being without water until a plumber could do the work. 

The homeoǿƴŜǊ ŎƻǳƭŘ ƴƻǘ ǎǳŜ ǘƘŜ ƎǊŀǾŜƭ Ǉƛǘ ƻǇŜǊŀǘƻǊΣ ŀǎ ƘŜ ƘŀŘ ǘƘŜ /!hΩǎ (verbal) permission to do the 

pumping. ¢ƘŜ wŜŜǾŜ ǘƻƭŘ ǘƘŜ ƘƻƳŜƻǿƴŜǊ ǘƻ άYŜŜǇ ǘƘŜ ǊŜŎŜƛǇǘΦέΣ ǇŜƴŘƛƴƎ ƳǳƴƛŎƛǇŀƭ ŎƻǳƴŎƛƭ palaver and 

deliberation. Now, more than 20 years later, the homeowner is ǎǘƛƭƭ άƪŜŜǇƛƴƎ ǘƘŜ ǊŜŎŜƛǇǘέΦ A memento for 

the family album perhaps.  

The moral of this story is that an operator can hide behind so-called permission or approval, and evade 

liability, while the unfortunate homeowner is left with the bill. Civil servants are not liable for their 

decisions. Not fair? Sic vita est. 

 

άlowering pumps in water wells that may experience a temporary water supply issue is 

one potential mitigation strategy that can be used to maintain water supply, if neededέ 

(RPCR #64). What are other mitigation strategies or corrective measures that will be 

available? 
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! ŎƛǘƛȊŜƴΩǎ ŎƻƳƳŜƴǘ όRPCR Ісуύ ƛǎ ǊŜƭŜǾŀƴǘ ƘŜǊŜΥ άCanWhite Sands assures concerned 

citizens that the aquifer will not be disrupted in any way by their business. This is 

confǳǎƛƴƎ ƛƴ ǘƘŜ ǎŜƴǎŜ ǘƘŀǘ /ŀƴ²ƘƛǘŜ {ŀƴŘǎ Ƙŀǎ ƳƛǘƛƎŀǘƛƻƴ Ǉƭŀƴǎ ŦƻǊ ƘƻƳŜƻǿƴŜǊΩǎ ǿŜƭƭ 

water decline ς solution, in their own words during their August 24th open house will be 

to truck in water!" 
 

Lƴ ǘƘŜ ǊŜǇƭȅΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ǎǘŀǘŜǎΥ άCanWhite is required to look at any and all 

situations that could require mitigation and all practicable mitigation measures that 

could address such situations, even if they are highly unlikely to occur. The reference to 

trucking in water is one such example.έ ¢ƘŜ only other example suggested is lowering of 

well pumps. However in the case of water quality issues, the options reduce solely to 

trucking. (See pp. 536-537). 
 

¶ Where will the trucked άtreated makeup waterέ (AppA1, p. 81) come from? How will it  

be stored at the ƘƻƳŜƻǿƴŜǊΩǎ ǇƭŀŎŜΚ Will the water truck be parked at the house, or 

will the homeowner have to buy a tank or cistern to transfer and store the water, or will 

the company supply one? Since the έmakeup waterέ will not be connected to the 

plumbing in the house, it will have to be transported/carried manually for the various 

needs. It will be required for consumption, cooking, washing food and dishes, laundry, 

flushing toilets, washing hands and surfaces, bathing. If the home is not a bungalow, the 

bathtubs are upstairs. There may be animals and a garden to water. Will hot water be 

provided for washing dishes, laundry, bathtubs and showers, or will it have to be heated 

on the stove? What if there are children? A senior living alone may not be able to 

manage. Will the company provide help? Will compensation be available? What about 

farmers with livestock?  

 

Given that not all wells in the cluster and/or cluster block on a parcel or in the vicinity 

will be operating at the same time, or possibly even the same year, resulting in an 

extended period within the zone of influence, how long/often would the property 

ƻǿƴŜǊ ōŜ ŜȄǇŜŎǘŜŘ ǘƻ ǎǳōǎƛǎǘ ƻƴ άmakeup waterέΚ Will the company pay for a hotel to 

house affected families during this tribulation period? Animals will require immediate 

arrangements.  

¶ At the CanWhite virtual open house on August 24, 2021, a company official was quoted  

ƛƴ ǘƘŜ ƳŜŘƛŀ ǘƘǳǎΥ άLŦ ǘƘŜǊŜ ƛǎ ŀƴ ƛǎǎǳŜ ǿƛǘƘ ǘƘŜƛǊ ǿŀǘŜǊΣ ǿŜΩƭƭ ƛƳƳŜŘƛŀǘŜƭȅ ǎǘŜǇ ƛƴΧ²ŜΩƭƭ 

ensure they have water, whether we bring in potable waterΦ ό²ŜΩƭƭύ ŎŜŀǎŜ ǘƘŜ ƻǇŜǊŀǘƛƻƴ 

ƴŜŀǊōȅ ŀƴŘ ŘŜǘŜǊƳƛƴŜ ǾŜǊȅ ǉǳƛŎƪƭȅ ƛŦ ƛǘΩǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜƛǊ ǿŜƭƭΣ ƻǊ ǿƘŜǘƘŜǊ ƛǘΩǎ ǘƘŜ 

ǊŜǎǳƭǘ ƻŦ ƻǳǊ ŀŎǘƛǾƛǘƛŜǎΦ LŦ ƛǘΩǎ ƻǳǊ ŀŎǘƛǾƛǘƛŜǎ ƻōǾƛƻǳǎƭȅ ǿŜΩƭƭ ŎŜŀǎŜ ǘƘŜƳ ƛƳƳŜŘƛŀǘŜƭȅΦέ ό¢ƘŜ 

Clipper, September 2, 2021, p. 5).  
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Lƴ ǘƘŜ ǇǳōƭƛŎ ŀŘ ŎŀƳǇŀƛƎƴ ƛƴ ¢ƘŜ /ƭƛǇǇŜǊ όWŀƴǳŀǊȅ мнΣ нлноΣ ǇΦ млύΣ άWe must test water 

again and again and must quickly pause operations to solve any issues related to that, 

no matter how minor.έ (Emphasis is mine.) 

άCanWhite will have a stringent mitigation and monitoring program that will monitor aquifer conditions 

before, during and after extraction activities. A pre-development assessment (like what was completed 

for the hydrogeological and geochemical field investigation) will be completed for wells near the 

proposed extraction activities in the area. Groundwater elevations will be monitored in real time so that 

operations can be stopped if water levels approach intolerable ranges. If any intolerable levels are 

ƻōǎŜǊǾŜŘΣ /ŀƴ²ƘƛǘŜ ǿƛƭƭ ƛƴǾŜǎǘƛƎŀǘŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ƛŦ ǘƘŜ ŎŀǳǎŜ ƛǎ ǊŜƭŀǘŜŘ ǘƻ /ŀƴ²ƘƛǘŜΩǎ ŜȄǘǊŀŎǘƛƻƴ 

activities. Should Project activities impact the availability of water to nearby residents, including during 

drought conditions, CanWhite wƛƭƭ ƛƳƳŜŘƛŀǘŜƭȅ ǘŀƪŜ ŀŎǘƛƻƴǎ ǘƻ ŜƴǎǳǊŜ ŀŎŎŜǎǎ ǘƻ ǿŀǘŜǊ ŀǘ /ŀƴ²ƘƛǘŜΩǎ 

cost.έ όRPCR #32) (Emphasis is mine). 

There is conciliatory talk of mitigation, but there is little information regarding this 

άstringent mitigation and monitoring programέΦ Where is the detailed protocol for this 

ǘŜǎǘƛƴƎ άwater again and againέ ǘƻ ōŜ ŦƻǳƴŘΚ ²ƘƛŎƘ ǿŀǘŜǊΣ ǿƘŀǘ exact parameters, how 

often? As discussed above, lab results may take a week or more.  

άLŦ ŀ ƘƻƳŜƻǿƴŜǊΩǎ ŀŎŎŜǎǎ ǘƻ ǿŀǘŜǊ ƛǎ ƴŜƎŀǘƛǾŜƭȅ ƛƳǇŀŎǘŜŘΣ ǘƘŜ ƛƳǇŀŎǘŜŘ ƘƻƳŜƻǿƴŜǊǎ 

will be provided with potable water available for immediate use ŀǘ /ŀƴ²ƘƛǘŜΩǎ ŎƻǎǘΦέ 

(RPCR #60) (Emphasis is mine).  

In actual life terms, there is a glaring reality disconnect here: the homeowner will 

require water immediately, but assistance will not be forthcoming in any timely way. On 

the one hand, the water will supposedly ōŜ άavailable for immediate useέΣ ȅŜǘ ǘƘŜ 

problem must first be detected after it has occurred, then the homeowner has to report 

it someplace: 

 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƻǇƻƴŜƴǘΣ άLandowners would have to contact Sio.έ ό{{/wLwн І5[b-

IR-002). 

άCanWhite will provide local residents with contact information to file any complaint or 

concern.έ όRPCR ІнмпύΦ άLandowners nearby will be notified of activities nearby and 

expected timelines. They will also be provided with a 24 hour phone line and email that 

can be reached in the event that they believe there is a problem with their well.έ όRPCR 

#253, #254)(Emphasis is mine). !ƭǎƻΣ άShould a concern arise, a 24-hour contact number 

will be availableΦέ όΨΨCŀŎǘǎ aŀǘǘŜǊΩΩ ǇǳōƭƛŎ ŀŘ ŎŀƳǇŀƛƎƴΣ ¢ƘŜ /ƭƛǇǇŜǊΣ у 5ŜŎŜƳōŜǊ нлннΣ ǇΦ 

9). 

άSio will make efforts to resolve any complaints that are received in a timely manner, 

and in good faith. Complaints will be managed in order of urgency.έ ό{{/wLwм І CEC-IR-

003).  

 

The residents cannot report the problem directly in person, at the mobile office for 

ŜȄŀƳǇƭŜΣ ŀǎ ǘƘŜȅ ŀǊŜ ƴƻǘ ŀƭƭƻǿŜŘ ƻƴ ǘƘŜ ǿƻǊƪ ǎƛǘŜΥ άonly authorized personnel will be 
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permitted on the active worksitesέ όRPCR #137, #256). Will they have to leave messages 

or wait until next morning or after the (long) weekend when somebody returns their 

call, then ƘƻǇŜ ǘƘŀǘ άCanWhite will investigateέ ƛǘǎŜƭŦ (RPCR #32)? ²Ƙŀǘ ƛǎ άa timely 

mannerέΚ Will somebody monitor the emails ŀƴŘ ǊŜǎǇƻƴŘ нп ƘƻǳǊǎ ŀ ŘŀȅΣ ƻǊ ŘƻŜǎ ά24 

hour phone line and emailέ ƳŜŀƴ ǘƘŀǘ ŎƻƳǇƭŀƛƴǘǎ Ŏŀƴ ōŜ ƭŜŦǘ on Voicemail any time, but 

response will be whenever? !ƴŘ ŦǳǊǘƘŜǊΣ άǊŜǎǇƻƴǎŜέ ƳŜŀƴǎ ŀŎǘǳŀƭ ƻƴ ǎƛǘŜ ƛƴ-person 

response, not just a returned phone call. Iƻǿ ǿƛƭƭ άorder of urgencyέ ōŜ ŘŜǘŜǊƳƛƴŜŘΚ 

 

We note that the 24 hour contact seems to specify well problems. Will this line also 

handle response to other problems, such as noise, especially at night?  

 

²Ƙŀǘ ŀǊŜ ǘƘŜ ŎǊƛǘŜǊƛŀ ŦƻǊ άintolerable rangesέΚ LƴǘƻƭŜǊŀōƭŜ ŦƻǊ ǿƘƻƳ - the homeowner 

or the company? IŦ ǘƘŜǊŜ ŀǊŜ άintolerable rangesέ ƻōǎŜǊǾŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎΣ ǘƘŜ 

problem has already affected the homeowner, the data must be transmitted and 

evaluated someplace, ōǳǘ ǘƘŜƴ ǘƘŜ ŎƻƳǇŀƴȅ ǎǘƛƭƭ Ƙŀǎ ǘƻ άinvestigateέ itself and consult 

and deliberate. In any case, evidence will first be needed that the operations are causing 

the problem, accompanied by significant delay. Who will conduct the investigation? 

What is the standard protocol that will be followed, and how long will it take? Will 

reports then have to be awaited? The complaint must then be referred to somebody in 

the company pantheon to make a final decision. The company will understandably not 

be excessively eager to embrace responsibility/liability and may engage in evasive 

measures. There may be wrangling and recrimination. And then, in the event that/if the 

company should finally admit culpability, how much time has passed? Will the water 

truck only be dispatched at this point to get fresh water, then bring it to the home? The 

family has been without water this entire time. They have had to fend for themselves 

and purchase and bring their own water. It is small comfort that when the water truck 

does arrive, the water will at last ōŜ άavailable for immediate useΦέ The family will be 

scanning the road with binoculars and anxiously waiting with their empty jugs and pails. 

And they will be extraordinarily grateful that this generous favor would be bestowed 

ŜǾŜƴ ƛƴ άdrought conditionsέΣ think of that, when presumably the company really 

ǿƻǳƭŘƴΩǘ ƘŀǾŜ ǘƻ condescend to such charitable lengths.  

Thus, timely stoppage of operations and swift relief for the homeowner will be unlikely. 

It seems that poor Joe Blankowsky and his six unwashed children are out of luck. 

Time will grind on, and if the eventual company decision is unfavorable, there will 

possibly be no redress in the end. By then the operation will have moved on. How 

will/can mitigation occur after the fact?  

¶ άShould the landowner and Sio disagree on the cause of the issue or appropriate  

mitigation measures, Sio would contact a 3rd party water well drilling company and/or 

hydrogeologist to provide their expert opinion on the mater [sic]. This would determine 
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ǘƘŜ ŎƻǳǊǎŜ ƻŦ ŀŎǘƛƻƴΦ LŦ {ƛƻΩǎ ŜȄǇŜǊǘǎ ƻǊ ǘƘŜ о ǊŘ ǇŀǊǘȅ ŦƛƴŘǎ ǘƘŀǘ ǘƘŜ ƭŀƴŘƻǿƴŜǊΩǎ ǿŜƭƭ is 

ōŜƛƴƎ ƴŜƎŀǘƛǾŜƭȅ ƛƳǇŀŎǘŜŘ ōȅ {ƛƻΩǎ ŀŎǘƛǾƛǘƛŜǎΣ {ƛƻ ǿƛƭƭ ŎŜŀǎŜ ƻǇŜǊŀǘƛƻƴǎ ǳƴǘƛƭ ŀƴ 

appropriate solution is determined.έ ό{{/wLwм І CEC-IR-003). 

1. The 3rd party well drilling company is employed by the company, and will be 

investigating itself and its own work. The hydrogeologist will also be paid by the 

company. A real 3rd party could be, to use a silly example, the Province. But wait, the 

PǊƻǾƛƴŎŜ ŀǇǇǊƻǾŜŘ ǘƘŜ ǘƘƛƴƎ ŀƴŘ ŘƻŜǎ ƴƻǘ ǿŀƴǘ ǘƘŜ ǎǘŀƛƴǎΣ ǎƻΧΦΦǎƻƳŜōƻŘȅ ƻǳǘǎƛŘŜ ǘƘŜ 

area, or the province, maybe? Unlikely, you say? 

нΦ Lƴ ǘƘŜ Ƴƻǎǘƭȅ ƛƳǇǊƻōŀōƭŜ ŜǾŜƴǘ ǘƘŀǘ ƛǘ ƛǎ ŀŘƳƛǘǘŜŘ ǘƘŀǘ ǘƘŜ ǊŜǎƛŘŜƴǘΩǎ ǿŜƭƭ ƛǎ ŀŦŦŜŎǘŜŘ 

(with undesirable liability issues)Σ ǘƘŜ ŎƻƳǇŀƴȅ ǿƛƭƭ ƻƴƭȅ άcease operations untilΧέΣ ƴƻǘ 

drop operations altogether. The homeowners will endure various manipulations of their 

wells, or have to settle for that odious ΨǘǊǳŎƪŜŘ ǿŀǘŜǊΩΦ  

But, since all of this consultation and opinion seeking and rumination will take more 

ǘƘŀƴ ŀ ŦŜǿ ƘƻǳǊǎ ƻǊ ŜǾŜƴ ŀ ŎƻǳǇƭŜ ƻŦ Řŀȅǎ όǘƘŜ ƘȅŘǊƻƎŜƻƭƻƎƛǎǘ ŘƻŜǎƴΩǘ ǿƻǊƪ ŀǘ ƴƛƎƘǘ or 

on weekends and holidays, unless he/she is paid to be on call), the operation will have 

moved anyway. If the next clusters are now causing a problem, we need a new 

ŀǎǎŜǎǎƳŜƴǘΧΧ 

3. Through all of this, the most glaring and conspicuous omission is the absence of any 

provincial oversight, involvement, intervention, interest, assistance whatsoever. The 

homeowner is left to deal on his own, with a situation that has been forced upon him 

through no fault of his own.  

4. In a just world, the company should not be investigating itself, for obvious reasons. An 

impartial, objective third party is required, but who? Nobody wants to get involved. The 

regulators will not be overly zealous to handle the consequences of their permissive and 

ill-considered decisions: their mandate is to help and justify the industry. If there is a 

dispute, will litigation be the only recourse? But another obstacle pops up: will the 

crucial evidentiary Řŀǘŀ ōŜ άǇǊƻǇǊƛŜǘŀǊȅέ ŀƴŘ ƛƴŀŎŎŜǎǎƛōƭŜΚ The homeowner will have to 

prove her/his case and incur the expense of hiring an engineer and lawyer, and pursue 

years of thankless struggle. Most will be unable to undertake this.  

In a utopian, just, and humane world, unattainable as it seems, the following would 

happen. The homeowner would be immediately provided with water, without 

dithering and delay, regardless of whether the company is subsequently demonstrated 

to be at fault or not ς this is the least they could do, given the other nuisances that they 

are creating. This presumptive approach would be bolstered by:  

A) the timing of the complaint relative to active operations (i.e. after commencement  

     of operations, even more than a week after),  

B) the nature of the complaint: deprivation or diminished quantity of water, or  
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     discolored, stinky, or otherwise tainted water.  

 

These factors would make it unlikely that some other cause exists. Further investigation 

can then be conducted if warranted, but human beings should not be without water, 

which is a Fundamental Human Right. 

The length of time during which water is supplied should extend until the problem has 

been rectified. If it persists for more than two days, the family should be offered 

compensation for hotel accommodations and meal expenses, until they can return 

home to a restored and safe water supply, as demonstrated by a lab result. 

Arrangements for their domestic animals should also be covered. 

¶ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇŜŜǊ ǊŜǾƛŜǿŜǊκǿŜƭƭ ŘǊƛƭƭŜǊΣ άProjects that could develop a 

widespread area of impact typically also include a groundwater interference plan, or 

some means in which a resident can have a private well complaint assessed. 

Groundwater interference plans are mandatory on projects such as this one.έ ό!ǇǇ.Σ 

#FRIESEN-10).  

The proponent reiterates that άThe Groundwater Monitoring and Impact Mitigation 

Plan will include a robust procedure for responding to unforeseen issues in a timely 

manner. CanWhite has demonstrated its commitment in responding to complaintsάΦ 

(RPCR #60).   

- Where is this finalized Groundwater Monitoring and Impact Mitigation Plan?  

- ²Ƙŀǘ ƛǎ ƳŜŀƴǘ ōȅ άrobust procedureέΚ 

- ²Ƙȅ ŀǊŜ ǘƘŜ ƛǎǎǳŜǎ άunforeseenέΚ 

- What are the protocols for responding to complaints?  

- Iƻǿ Ƙŀǎ άcommitment in responding to complaintsέ ōŜŜƴ ŘŜƳƻƴǎǘǊŀǘŜŘΚ 
See Public Comments in Registry 

(https://www.gov.mb.ca/sd/eal/registries/6119/public_comments_2.pdf , page 6.) 

 

- Will an option for a third-party, ŀǊƳΩǎ-length, non-company contact be available? 

- Iƻǿ ǎƻƻƴ ǿƛƭƭ ǊŜǎǇƻƴǎŜ ƻŎŎǳǊΣ ƛΦŜΦ ǿƘŀǘ ƛǎ άtimelyέΚ (Please let us not see the glib 

and ƳŜŀƴƛƴƎƭŜǎǎ άŀǎ ǎƻƻƴ ŀǎ ŦŜŀǎƛōƭŜέ ȅŜǘ ŀƎŀƛƴΦύ 

- Will the Province maintain records of complaints, and their outcomes, or will 

ŜǾŜǊȅǘƘƛƴƎ ǊŜƳŀƛƴ Ψen familleΩ, so to speak? 

- Where can appeals be directed? (Other than having to resort to the cumbersome 

legal proceedings under Part 3 of the Manitoba Mines and Minerals Act). 

- Will the Province participate in resolution and enforcement? 

In any case, people should not be forced to deal with the company on their own, 

without any independent oversight, accountability or support. The Province, which 

issues the license, must be involved and take responsibility to inquire, and require a 

https://www.gov.mb.ca/sd/eal/registries/6119/public_comments_2.pdf
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solution. There should be a provincial office where people can report their issues, and 

expect proper attention and action. They should not have to resort to the public media 

out of desperation. 

Under a previously issued provincial exploration permit (valid November 5, 2020 ς April 30, 

2021)Σ ŎƻƴŘƛǘƛƻƴ Іф ǎǘŀǘŜǎΥ άHD Minerals Ltd. is responsible to correct any water supply 

problems or provide temporary water supply to anyone whose well(s) are negatively 

impacted as a result of pumping.έ ό!ǇǇ!пύΦ  

We note that water quality complaints brought forward by citizens within this period 

were not resolved to the lattersΩ satisfaction. According to the reviewer in SSCRIR2 

(#DLN-IR-002), άA complaint of brown water in a domestic well near the Sio Silica Centre line Road 

extraction site that occurred only during Sio Silica sand extraction was documented in the response to 

public comments key issue 204 of the Vivian Processing Facility EAP. Several well owners documented 

Feb. 5, 2021 in a Report of Suspected Violation of the Groundwater and Water Well Act occurrence of 

ŘƛǎŎƻƭƻǳǊŜŘ ǿŀǘŜǊ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ƛǊƻƴ ǎǘŀƛƴƛƴƎ ŦƻƭƭƻǿƛƴƎ {ƛƻ {ƛƭƛŎŀΩǎ ŜȄǘǊŀŎǘƛƻƴ ƻǇŜǊŀǘƛƻƴǎ ƛƴ ǘƘŜ ±ƛǾƛŀƴ 

area.έ The proponent asserts that άSio is not aware of any impacts to local water supplies 

associated with its testing to dateΦέΣ ŀƴŘ ǘƘŀǘ ǘƘŜ ǇǊƻōƭŜƳ ǿŀǎ άdeemed unrelated to 

{ƛƻΩǎ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ more likely a maintenance issueέ (SSCRIR1 #DLN-IR-002) (Emphasis is 

mine). άMore likelyέΚ ²Ŝ ŘƻƴΩǘ ŀŎǘǳŀƭƭȅ ƪƴƻǿΚ 

¶ 5ǳǊƛƴƎ ǘƘŜ ǇǳƳǇƛƴƎ ǘŜǎǘΣ άno negative effects were reported by well ownersέ ό9!tмΣ Ǉ.  

vi). Were well owners alerted prior to the test, and provided with contact information 

where any well issues could be reported? Virtually all well owners do not know where 

to report issues with their wells. In my own personal experience, even provincial civil 

servants seldom know, and I can attest that it has taken more than 6 months for a 

complaint to wend its way to the appropriate person. I also personally know of a recent 

ŜȄŀƳǇƭŜ ƛƴ ǘƘŜ aǳƴƛŎƛǇŀƭƛǘȅ ƻŦ .ǊƻƪŜƴƘŜŀŘ ǿƘŜǊŜ ŀ ǊǳǊŀƭ ǊŜǎƛŘŜƴǘΩǎ ǿŜƭƭ ŦŀƛƭŜŘ ŘǳǊƛng a 

pumping test of the new drilled Beausejour water supply ǿŜƭƭǎΣ ȅŜǘ ǘƘŜ ŘǊƛƭƭŜǊΩǎ ǊŜǇƻǊǘ 

ǎǘŀǘŜŘ ǘƘŀǘ ƴƻ ŎƻƳǇƭŀƛƴǘǎ ǿŜǊŜ ǊŜŎŜƛǾŜŘΣ ǿƘƛŎƘ ƛǎ ǘŜŎƘƴƛŎŀƭƭȅ ǘǊǳŜΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ Ψƴƻ 

ŎƻƳǇƭŀƛƴǘǎΩ ŘƻŜǎ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ƳŜŀƴ Ψƴƻ ǇǊƻōƭŜƳǎΩΦ tǳƳǇƛƴƎ ǘŜǎǘǎ ǎƘƻǳƭŘ ƴot be 

conducted without the courtesy of letting people know. Much helpful information can 

be gained that way.  

 

¶ ! ƳƻƴƛǘƻǊƛƴƎ ƴŜǘǿƻǊƪ ƛǎ ǇǊƻǇƻǎŜŘ άto establish conditions of groundwater levels and 

groundwater quality in advance of operations, and then allow for real-time monitoring 

of water levels between extraction activities and existing water supply wells during and 

following extraction activities.έ (TAC #35)(also RPCR #253). 

 

άGroundwater elevations will be monitored in real timeέ όRPCR #32, #253).  

 

       άMonitoring will continue for at least five years after operations end in each area, or   

       until groundwater levels and groundwater quality have stabilized at pre-mining  
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       levels/concentrations.έ ό¢!/ ІорύΦ  

 

 άGroundwater monitoring will continue for at least five years following completion of sand extraction 

and well decommissioning activities. Thresholds for cessation of monitoring will include groundwater 

levels that have recovered to baseline conditions and are in dynamic equilibrium with the surrounding 

aquifer, and groundwater quality that is similar to baseline conditions.έ ό{{/wLwн Іa.9b-IR-031).  

 

άgroundwater quality samples will be collected in advance of development and following development 

for a period of two (2) to five (5) years under the direction of a qualified professional with experience in 

the interpretation of geochemistry and groundwater quality. The monitoring program will continue until 

groundwater quality is stable and similar to background (predevelopment) concentrations. (SSCRIR2 

#CEC-IR-011). 

 

-Iƻǿ άsimilar to backgroundέ ǿƛƭƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƘŀǾŜ ǘƻ ōŜΣ ƛƴ ƻǊŘŜǊ ǘƻ ǉǳŀƭƛŦȅ ŀǎ 

ǎǘŀōƭŜΚ LΦŜΦΣ ǿƛǘƘƛƴ р҈Σ н҈Σ ƻǊΧΧ aƛƭƭƛƎǊŀƳ ƭŜǾŜƭ ǇŀǊŀƳŜǘŜǊǎ ƘŀǾŜ ŘƛŦŦŜǊŜƴǘ ǎǘŀōƛƭƛǘȅ 

criteria than microgram or nanogram level parameters.  

 

What assurance is there that monitoring for at least five years after operations end in 

each area will occur (in SSCRIR2 #CEC-IR-011 this has been whittled down to the 

possibility of as few as two)?  

 

The program will presumably utilize its own and/or provincial monitoring wells to alert 

for water level changes. However local geologic features may result in discontinuities 

and irregularities that affect individual private well response. According to FD (2019), 

ά5ǳŜ ǘƻ Ǿariability in the number, size, type and interconnected nature of the 

permeable features, well yields can vary substantially over relatively short distancesέ 

(Emphasis is mine). Thus the monitoring wells may not necessarily concurrently or 

accurately reflect conditions at private wells, which may experience a problem that is 

less obvious in the local monitoring well. Other considerations may also intrude: 

 
In my own case, a provincial monitoring well is located 1 km from my well. It does not accurately reflect 

water level (or water quality) changes in my well. I respectfully submit that locations of monitoring wells 

may be an important contributing factor: are they located hydraulically upstream or downstream (i.e. 

upgradient or downgradient) of the private well, and/or of the pumping activity that is generating the 

drawdown, or perhaps they are located in a separate lateral flow channel or cross-gradient entirely? 

 

Therefore, where will the proposed monitoring wells be located, and how many are 

feasible, given the scope of the project? (See pp. 527+).  

 

Lƴ ƻǊŘŜǊ ǘƻ ǇǊƻƴƻǳƴŎŜ ǘƘŀǘ ƭŜǾŜƭǎ ŀƴŘ ǉǳŀƭƛǘȅ άhave stabilized at pre-mining 

levels/concentrationsέΣ ŀ ǎŜǊƛŜǎ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻǾŜǊ ŀƴ ŜȄǘŜƴŘŜŘ period is required, a 

ǎƛƴƎƭŜ ƻǊ ŀ ŦŜǿ άsimilarέ Řŀǘŀ Ǉƻƛƴǘǎ Řƻ ƴƻǘ ǉǳŀƭƛŦȅΥ ǎǘŀōƛƭƛǘȅ ƛǎ ŘŜŦƛƴŜŘ ōȅ ǘƛƳŜΦ Cor 
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ǎǘŀōƛƭƛȊŀǘƛƻƴ ǘƻ ōŜ ŜǾŀƭǳŀǘŜŘΣ ǘƘƻǎŜ άpre-mining levels/concentrationsέ must be known, 

in order to compare. The baseline pre-operation stability must inherently be assessed 

over a suitable period of time.   

 

In the event ǘƘŀǘ ǇǊƻōƭŜƳǎ ŀǊŜ ŦƻǳƴŘΣ Ƙƻǿ /!b ƛǎǎǳŜǎ ǿƛǘƘ άgroundwater levels and 

groundwater qualityέ ever be fixed? No Plan is possible for those outcomes. 

 

¶ How will the steepness of the drawdown cone be assessed?  

 

¶ άCanWhite is exploring wireless telemetry systems that are capable of 

transmitting water levels to extraction well operators so that impacts can be detected 

and rapidly mitigated by reducing pumping rates, lowering pump elevations, increasing 

setback distances or stopping operations in extreme situations.έ ό¢!/ ІорύΦ 

 

- Monitoring systems are only being explored, with no assurance of implementation, 

even though operations are imminent.  

- What are the monitoring strategies in the meantime? 

- Increasing setback distances would require a new site to be cleared and set up, with 

more damage, and new well clusters to be drilled, and mainline power to be 

installed, with no guarantee that the problem will not reoccur. What is the likelihood 

of all of this happening? 

- As discussed above, many domestic pumps cannot be lowered any further. 

- It cannot be overemphasized that changes in water levels in wells are not 

instantaneous. Depending on distance and geology, there may be a lag of several 

days, or more, for the drawdown cone to reach the impacted well. By then the 

problem cannot be immediately reversed.  

 

¶ άA Waste Characterization and Management Plan, Groundwater Monitoring and Impact 

 Mitigation Plan, Progressive Well Abandonment Plan, and Water Management Plan will 

be developed and implemented to protect groundwater quality and guide responses to 

any potential impacts.έ ό9!tнΣ ǇΦ упύΦ  

άa Water Management Plan will be developed and submitted to regulators prior to operations. It will 

include a refined water and material balance for the extraction, reinjection and treatment of groundwater 

and sand. This information will be presented in a series of process flow diagrams (PFDs), plan maps, tables 

and graphs to illustrate all groundwater and sand inputs and outputs over the life of the project. The 

location of flow monitoring instruments and water quality monitoring locations throughout the system 

will be shown. The frequency of measurements and sampling will also be specified. It will also describe 

how various streams of water and solids will be managed to ensure groundwater and surface water 

resources are protected.έ (RPCR #44).  

άLƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ /ŀƴ²ƘƛǘŜΩǎ DǊƻǳƴŘǿŀǘŜǊ aƻƴƛǘƻǊƛƴƎ ŀƴŘ LƳǇŀŎǘ aƛǘƛƎŀǘƛƻƴ tƭŀƴΣ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛƴ the 

sandstone and carbonate aquifers will be monitored before, during and following operations to confirm 
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that water quantity and quality is preserved in both aquifers. The results will be evaluated by a 

professional hydrogeologist or geochemist with experience evaluating water quality, with results provided 

to regulatory agencies for review. In summary, the Project will not contaminate the sandstone or 

carbonate aquifers, and water quality is not anticipated to be materially affected by Project operations.έ 

(RPCR #30, #36, #43) (Emphasis is mine).  

1. Where are these finalized Plans? We only have skeletal Drafts (see Addendum 1).  

 

2. We are promised a lot of information which should have been available NOW and  

     which is material to the EAP. Why is this information not available/withheld at such a  

     late stage in the application? Does it even exist? What if there are issues which need  

     to be adjusted and addressed? What, if any, opportunities will exist for outside  

     (including public) input once the project has been approved? Would scrutiny after the  

     license has been issued have any meaning? 

 

3. The monitoring ǿƛƭƭ άconfirmέ ǘƘŀǘ ƴƻ ǇǊƻōƭŜƳ ŜȄƛǎǘǎΣ ōŜŎŀǳǎŜ ƛǘ ƛǎ ƴƻǘ άanticipatedέΦ   

   άThe Groundwater Monitoring and Impact Mitigation Plan will include a robust    

     monitoring plan to confirm that water quality is not impacted.έ όRPCR #43) (Emphasis  

     is mine). 

  

    -  Lǎ ƴƻǘ ǘƘƛǎ ōƛŀǎŜŘ ŦǊƻƳ ǘƘŜ ǎǘŀǊǘΚ Ψ²Ŝ ŀƭǊŜŀŘȅ ƪƴƻǿ ǘƘŜ ǊŜǎǳƭǘǎΣ ǎƻ ǿŜ ǿƛƭƭ Ƨǳǎǘ 

        ŎƻƴŦƛǊƳ ǘƘŜƳΦΩ Surely a more objective and unbiased process is needed.  

 

                 -  Given the dearth of current data, what happens when no such confirmation is  

       forthcoming? How will/can water quality be fixed if it has been impacted? 

             

4Φ ²Ƙƻ ǿƛƭƭ ŎƻƴŘǳŎǘ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎΚ ¢ƘŜ άprofessional hydrogeologist or  

    geochemistέ ǿƛƭƭ ƻƴƭȅ ΨŜǾŀƭǳŀǘŜΩ ǘƘŜ ŜƴŘ ǇǊƻŘǳŎǘΥ ǿƛƭƭ ǘƘƛǎ ǇŜǊǎƻƴ ōŜ ŀ ŎƻƳǇŀƴȅ  

    employee?  

 

5Φ άwater quality is not anticipated to be materially affectedέΥ ǿƘŀǘ ŘƻŜǎ άmateriallyέ 

    mean in this context? Significantly, severely, intolerably? Is it acceptable if it is  

    affected only somewhat? Why should there be any effects at all? 

 

¶ ²ƛƭƭ ǘƘŜ ǇǊƻǇŜǊǘȅ ƻǿƴŜǊǎ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ǊŜǎǳƭǘǎΚ hǊ ǿƛƭƭ ǘƘŜȅ ōŜ ǎŜŎǊŜǘΣ ΨǇǊƻǇǊƛŜǘŀǊȅΩΣ 

ƻƴƭȅ άprovided to regulatory agencies for reviewέΣ ŀƭƻƴƎ ǘƘŜ ǎŀƳŜ ǎǘǊƛǇŜ ŀǎ ǎƻ ƳǳŎƘ ƻŦ 

ǘƘŜ ƻǘƘŜǊ ǳƴŀǾŀƛƭŀōƭŜ ŀƭƭŜƎŜŘ wŜǇƻǊǘǎ ŀƴŘ ŘƻŎǳƳŜƴǘǎΚ hǊ ǇŜǊƘŀǇǎ ΨǘǊŀƴǎǇŀǊŜƴŎȅΩ όǎǳŎƘ 

ŀǎ ǘƘŜ άPublic Versionέ όà la Table 2, Attachment A, RPCR), with the awkward bits 

redacted?  

 

άFindings will be reported to the community on a regular basisΦέ ό{{/w ІоύΦ 
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άAnnual reporting will be available to the public. These reports are prepared by a 3rd 

party with qualifications in hydrogeology and geochemistry.έ όΨΨCŀŎǘǎ aŀǘǘŜǊΩΩ ǇǳōƭƛŎ ŀŘ 

campaign, The Clipper, 8 December 2022, p. 9). 

 

How complete or how selective will this be? What form(s) will this take: a dedicated 

open-access website, a closed website available only to ΨŀǇǇǊƻǾŜŘΩ participants 

όΨǎǳōǎŎǊƛōŜǊǎΩύ, a section on the public municipal website, documentation that can be 

viewed at the municipal office for those without Internet, or just a dressed-up public ad 

series along the lines of the awkǿŀǊŘ ΨCŀŎǘǎ aŀǘǘŜǊΩ ŎŀƳǇŀƛƎƴΚ  

¶ Lƴ {{/w όІуύΥ άThe Groundwater Monitoring and Impact Mitigation Plan intends to  

establish a program for monitoring of groundwater levels and quality to confirm the 

results of the Hydrogeology and Geochemistry Assessment and ensure that operations 

do not negatively affect the quantity or quality of water in the aquifer.έ ό9ƳǇƘŀǎŜǎ ŀǊŜ 

mine).  

¢ƘŜ ƳƻƴƛǘƻǊƛƴƎ ǿƛƭƭ άguide management decisions to avoid and/or mitigate any impacts  

to groundwater usersέ όwŜǎǇƻƴǎŜ ǘƻ !ŘŘƛǘƛƻƴŀƭ ¢ŜŎƘnical Advisory Committee (TAC) 

Comments)Τ ŀƭǎƻ άguide responses to any potential impactsΦέ ό9!tнΣ ǇΦ упύΦ  

Again, oƴƎƻƛƴƎ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ǿƛƭƭ ōŜ ǳǎŜŘ ǘƻ άconfirm the results of the modellingέ. 

²Ƙŀǘ ƛŦ ŀŘŘƛǘƛƻƴŀƭ Řŀǘŀ ŘƻƴΩǘ ŎƻƴŦƻǊƳΚ ²Ƙŀǘ ƘŀǇǇŜƴǎ ƛŦκǿƘŜƴ ǎƛmulation modelling 

results are not vindicated? Will data become selective? 

The ǇǊƻǇƻƴŜƴǘΩǎ Response to Additional Technical Advisory Committee (TAC) Comments 

ǎǘŀǘŜǎΥ άModels are tools that should be periodically updated as new information 

becomes available to inform management of the groundwater resource. It is agreed that 

ŦǳǊǘƘŜǊ ǊŜŦƛƴŜƳŜƴǘǎ ǘƻ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ŎƻǳƭŘ ōŜ ƛƳǇƭŜƳŜƴǘŜŘΧέ 

Additional data will continually alter and modify the model, therefore by definition, 

earlier versions are no longer suitable or useful, yet they have already guided previous 

άmanagement decisionsέΦ 

When monitoring reveals what NOT to do, at that point, impacts have already 

occurred. ²ƘƛƭŜ ΨDŜŜΣ ǿho knew?Ω ƳƻƳŜƴǘǎ ƘƻǇŜŦǳƭƭȅ ƳƛƎƘǘ ƘŜƭǇ ǘƻ ǊŜŀŘƧǳǎǘΣ ŀƭǘƘƻǳƎƘ 

they cannot entirely correct, future operations, the people and properties already 

affected in the experimental exercise have become expendable collateral damage if 

there is no available resolution. But, what resolution can there be? If adverse impacts 

are evident, how can they possibly be reversed? What possible meaningful responses 

can there be?  

 

Models are only as good as the data and assumptions that feed them. Presently, there 

are serious concerns with the adequacy of both. An irreversible decision to proceed with 
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such a momentous project must be based on a solid foundation of irrefutable and 

ǊŜǇǊƻŘǳŎƛōƭŜ ŘŀǘŀΣ ƴƻǘ άǿŜ ǿƛƭƭ ǘǊȅ ǘƻ ŦƛȄ ƛǘ ƭŀǘŜǊΣ ŀǎ ǿŜ Ǝƻ ŀƭƻƴƎΦέ  

 

¶ There is no Groundwater Monitoring and Impact Mitigation Plan in the EAP.  

In the Response to Additional Technical Advisory Committee (TAC) Comments 

(https://www.gov.mb.ca/sd/eal/registries/6119/response_to_groundwater.pdf) the proponent 

ǎǘŀǘŜǎΥ άA robust groundwater monitoring and mitigation will be developed to monitor 

the aquifer, confirm modelling results, and guide management decisions to avoid 

and/or mitigate any impacts to groundwater users.έ (Emphasis is mine). 

In RPCR (Іонύ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ŀƎŀƛƴ ǊŜƛǘŜǊŀǘŜǎΥ άMitigation measures will be described in 

the Groundwater Monitoring and Impact Mitigation Plan that will be 

prepared in advance of commencing operations which will include monitoring of 

groundwater elevations in real time so that operations can be modified to avoid 

unacceptable lowering of water levels and impacts on well yield.έ CǳǊǘƘŜǊΣ ƛƴ {{/w όІоύΣ 

again there is still no final Plan. The late draft document (see pp. 527+) is disappointing. 

1. This Plan is a critically important keystone in the management and design of the 

project, yet it is still mostly ǎǳǎǇŜƴŘŜŘ ƛƴ ǘƘŜ ŘǊŜŀƳȅ ŦǳǘǳǊŜΦ ¢ƘŜ ǿƻǊŘ άrobustέ ŀǇǇŜŀǊǎΣ 

therefore surely there are more than embryonic stirrings about how exactly this plan 

shall proceed: why is it only a tantalizing rudimentary sketch at this point (pp. 527+), 

and there is no way to evaluate the detailed design, proposed methodology, relevance 

and recommendations/guidelines/mandates in order to gauge whether they will be 

appropriate or useful?  

2. Since in the real corporate world, budget, costs and profit are a core consideration, 

who will independently oversee what the Plan contains, how it is altered, how it is 

administered and implemented, what the monitoring results are, how the results are 

interpreted, how they are transformed into management decisions, how they are 

adhered to, and what are mitigation Plans B, C and D when Plan A fails? Or will this be a 

completely internal and private loop, with no public accountability or transparency?  

3. The only mitigations in the late Draft Plan (p. 537) consist of alerting the homeowner, 

trucking water, and maybe, in extremis, eventually shutting down one well.  

4Φ άThe simulated impacts of Project operations suggest impacts to surrounding wells 

can be avoided or effectively mitigated through implementation of a robust 

Groundwater Monitoring and Impact Mitigation Plan.έ όwt/w ІпфύΦ 

Iƴ {{/w όІтύΥ άGroundwater elevations and pumping rates will be monitored prior to, 

during and following operations as defined by the Groundwater Monitoring and Impact 

Mitigation Plan, to confirm the results of the modelling assessment. Results will be 

utilized to support future updates to the model.έ  

 

https://www.gov.mb.ca/sd/eal/registries/6119/response_to_groundwater.pdf
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Lƴ {{/w όІуύΥ άThe Hydrogeology and Geochemistry Assessment recommended a Groundwater 

Monitoring and Impact Mitigation Plan be developed and implemented prior to, during and following 

operations to establish a robust monitoring program that is able to detect changes in response to 

operations and guide mitigation measures. It is not a study, but rather an operational monitoring and 

management plan that will guide implementation of mitigation measures in the event they are required.έ 

(Emphases are mine). Thus the Plan still needs data to inform, guide, and change it. 

 

¶ Lƴ ŀƴ ŀŘ ƛƴ ¢ƘŜ /ƭƛǇǇŜǊ όWŀƴǳŀǊȅ мфΣ нлноΣ ǇΦ нпύΣ άWell and reservoir monitoring  

operations are active year-round 24 / 7.έ ¢Ƙƛǎ ƛǎ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜ ǿŜ ǎŜŜ ƳŜƴǘƛƻƴ ƻŦ 

monitoring άreservoirsέΥ ǿƘŀǘ ŜȄŀŎǘƭȅ ŀǊŜ ǘƘŜǎŜΣ ŀƴŘ ǿƘŜǊŜ ŀǊŜ ǘƘŜȅ ƭƻŎŀǘŜŘΚ Do they 

refer to the cavities? If so, how exactly will they be monitored: if άyear-roundέΣ ŀƴŘ 

ά24/7έΣ which data, and how many times per day will these data be collected? 

 

¶ Completely left out of the picture are wells which utilize water pockets in the  

overburden, and depend on aquicludes to maintain the perched water table above (see 

p. 46). Damage to aquicludes may result in permanent compromise of such wells. There 

seems to be no Plan to assess locations, implement avoidance or provide permanent 

alternatives, and compensate homeowners that may be affected. 

 

¶ Drawdown may also affect dugouts and ponds, if these are unlined and depend on the 

       water table. This may affect livestock, garden irrigation, and recreation . 

In RPCR (#32), the proponent contends that άThe thick and relatively low permeability 

glacial sediments overlying the limestone aquifer will prevent measurable drawdown in 

any shallow glacial sediment aquifers or dugouts.έ This statement contradicts FD 

(2019)(Figure 27, p. 124). 

The glacial and post-glacial deposits are heterogeneous and extremely variable; no 

blanket statement can be made attributing low permeability to these materials, when in 

fact in Springfield the entire hydraulic conductivity spectrum may be found within very 

ǎƳŀƭƭ ŘƛǎǘŀƴŎŜǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ C5 όнлмфύΣ ƛƴ {ǇǊƛƴƎŦƛŜƭŘ άhydraulic characteristics of these 

materials vary widely, from the highly porous sand and gravel to the very fine grained, 

low permeability clays. In the context of vulnerability, material which transmits more 

water at higher rates presents an increased risk for negatively impacted aquifers from 

surface activities.έ (Emphasis is mine). The reverse is also true: aquifer disruption may 

transmit effects to surface water features. In permeable circumstances, regression of an 

unconfined water table which is exposed in a pond may result in drawdown of the pond, 

for example in perched aquifers. Thus this remains a potential local concern.  

¶ A completely different type of well interference is also possible. For most of the 

extraction season, except possibly the beginning and end, surface temperatures will be 

higher, often considerably higher, than those of the emerging groundwater. We have no 
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information regarding the amount of time the water will have spent at the surface 

before it is reinjected, but it will be sufficient to raise the water temperature. 

Reinjection of large volumes of warmer water may modify the local temperature such 

that it may interfere with adjacent residential geothermal cooling systems (Abesser, 

2007). Warmer temperatures may also accelerate chemical reactions in the aquifer. 

 

¶ The general impression of the EAP is that it seems to be afflicted with a discouraging 

tone of disregard and disrespect for the people whose wells may be affected. They seem 

to be a disposable collateral annoyance. Even the peer reviewers (AppB, p. 8) noticed 

ǘƘƛǎΥ ά¢ƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜǇƻǊǘΣ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ ǇǊƛǾŀte water wells/private water well 

ǊŜǎƛŘŜƴǘ ŎƻƴŎŜǊƴǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ ƛƴŀŘŜǉǳŀǘŜΦέ 

 

Artesian wells 

¶ The subject of artesian wells is associated with another set of challenges and risks. The 

EAP is silent on this topic, and none of the well decommissioning protocols (see p. 240+) 

addresses it.  

 

¶ According to FD (2019), ά²ƛǘƘƛƴ ǘƘŜ wa ώ{ǇǊƛƴƎŦƛŜƭŘϐΣ ǘƘŜ ŎŀǊōƻƴŀǘŜ ŀƴŘ ǎŀƴŘǎǘƻƴŜ 

aquifers are largely confined and, consequently, are considered to be artesian 

throughout the area. The distinction of flowing artesian wells is made when a well flows 

freely at the ground surface without pumping. In these cases, the elevation of the 

potentiometric surface of the aquifer is higher than the ground surface elevation at the 

ǎŀƳŜ ƭƻŎŀǘƛƻƴΦέ  

Flowing artesian wells discharge at the surface under hydraulic pressure (Figure 20). 

Extracted water cannot be returned to the well. According to WDR, two of the 42 

already drilled wells described therein were capped to prevent flowing conditions (Well 

PID 200824, 200861). Will the purpose of some of the drainage ditches mentioned in 

EAP1 (p. viii) be to divert water to keep the site from flooding before/until the well can 

be stoppered, or if it starts flowing subsequently?  

¶ This matter raises some concerns. In the course of this project, there is strong likelihood 

that artesian wells will be encountered. This is heartbreaking, as flowing conditions in 

many other parts of Springfield have declined or disappeared. The very name of Spring 

Field reflects this history. Figure 21 shows extent of high static groundwater areas (at or 

less than 3 m below the surface) in Springfield, while areas of flowing wells and springs 

are shown in Figure 22. If water regimes change, for example in wet seasons, some wells 

that are not flowing at the time of drilling and decommissioning may later erupt. 
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¶ Section 4 of The Groundwater and Water Well Act (C.C.S.M. c.Gg110) Well Standards 

wŜƎǳƭŀǘƛƻƴ ǎǘŀǘŜǎΥ άBefore beginning the construction or sealing of a well or test hole, 

the person performing the work must determine if the area has a history of flowing 

artesian conditions and whether it is likely or reasonably possible that flowing artesian 

conditions will occur.έ όŜƳǇƘŀǎƛǎ ƛǎ ƳƛƴŜύΦ  

In TAC (#55), the technical reviewer points out thatΥ άThe claims area may include high 

static and flowing well conditions. The driller and operator must be prepared to handle 

flowing well conditions during drilling, operation and sealing. Wells that have high water 

levels may become flowing in the future and should be sealed as if flowing conditions 

are present.έ ¢ƘŜ ǇǊƻǇƻƴŜƴǘ ǊŜǎǇƻƴŘǎΥ άCanWhite acknowledges and will comply with 

this requirement.έ 

Flowing artesian wells require sealing using specialized and expensive techniques, with 

possibility of breakthrough hydraulic fractures (BCGWA, 2015). An annular space leak 

around an artesian well may also develop at any time, sending water to the surface 

around the wellhead (IAP, 2021). Over time, the flow will erode adjacent geology and 

soils. Infiltration and saturation of upper strata with water may also significantly 

increase the risk of slumping. 

¶ Despite acknowledging the artesian issue in TAC (#55) above, in response to my concern 

in RPCR (#47, #216ύ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ǎǘŀǘŜǎΥ άThere are no areas that are expected to be 

artesian for the majority of the 24-year mine life. However, if flowing artesian wells are 

encountered, they will not be allowed to flood the site and will be contained. In many 

cases, if a well is artesian it is only artesian at a certain time of year (usually spring). In 

these cases, extraction activities can take place when water levels are seasonally low.ά 

(RPCR #47) (Emphasis is mine). 

My rebuttal follows: 

1.  Both the TAC and the RPCR quotes identify artesian conditions as a potential issue. 

2.  Existing data are insufficient. Artesian conditions cannot always be predicted. We   

     often do not know until we have already punctured the aquitard. However Section 4   

     of The Well Standards Regulation (see above) explicitly requires the operator to  

     obtain at least the history beforehand and adjust accordingly. In less well populated  

     areas, history may not be obtainable. 

 

      оΦ άLƴ Ƴŀƴȅ ŎŀǎŜǎΧƛǘ ƛǎ ƻƴƭȅ ŀǊǘŜǎƛŀƴ ŀǘ ŀ ŎŜǊǘŀƛƴ ǘƛƳŜ ƻŦ ȅŜŀǊέΦ Lƴ Ƴŀƴȅ ƻǘƘŜǊ ŎŀǎŜǎΣ ƛǘ ƛǎ  

          also active year-round, as can be attested by many well owners with this type of well.  

          On the other hand, it may not be active at the time of puncture, but may become  

          active later, even several years later. Since many wells will be drilled during the  

          winter, before spring recharge has occurred, this increases the chances that flowing  
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          conditions may not be evident at the time of drilling. 

      

          Note that with climate change, projected levels of precipitation in the region are  

                expected to increase (see Table 3, p. 80), and affect future hydraulic head conditions. 

 

           4.  Clearly, the above RPCR (#47) response indicates that extraction is intended at these  

   wells when/if they are not flowing. If they are flowing at the time of construction,  

   they will presumably be monitored in the interim to determine whether flowing  

   conditions are intermittent or continuous. Water will be wasted: how will it be   

   managed? Over what time period will these wells be monitored prior to extraction  

   and remain not permanently sealed? In other words, how much time will be required  

   to decide whether or when a well will be usable before it is sealed and abandoned?  

   What criteria will be used to determine when extraction can occur? The logistics of  

   extraction site setup and hydro servicing need to be scheduled some time in advance  

   of operations. What will be the policy on how these situations will be handled?             

                There is not even a reference in the EAP to any missing Plan to address these issues. 

 

           IƻǿŜǾŜǊ ƛƴ ǘƘŜ {ƛƻ άΨCŀŎǘǎ aŀǘǘŜǊΩ {ŜǊƛŜǎέ ό¢ƘŜ /ƭƛǇǇŜǊΣ CŜōǊǳŀǊȅ млΣ нлннΣ ǇΦ мнύΣ ǘƘŜ   

           ǇǊƻǇƻƴŜƴǘ ŎŀǘŜƎƻǊƛŎŀƭƭȅ ǎǘŀǘŜǎΥ ά!ǊǘŜǎƛŀƴ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ƴƻǘ ǇǊŜǎŜƴǘ ǿƛǘƘƛƴ {ƛƻΩǎ ŦƻŎǳǎ  

           areaέΦ What is thŜ άfocus areaέΚ In Figure 22, flowing wells and springs are shown in the   

           Anola and Vivian area. The project is planned to expand over its 24 year lifespan, perhaps  

           even infiltrate numerous adjacent municipalities, through endless Notices of Alteration  

           (RPCR #63,#73, #185, #213, #220), and artesian conditions will be unavoidable. Yes, facts  

           do matter. Where are they? 

 

           Thus this issue has sequentially mutated from omission and disregard in the EAP,  

           to acknowledgement and agreement in response to TAC concern, to semi-denial in  

           response to my comments in RPCRΣ ǘƻ ƻǳǘǊƛƎƘǘ ŘŜƴƛŀƭ ƛƴ ǘƘŜ ǇǊƻǇƻƴŜƴǘΩǎ ǇǳōƭƛŎ ŀŘ  

           campaign. It is plain that there is no desire to deal with this concern. Yet, somebody will  

           have to. 

 

¶ The Manitoba Groundwater and Well Act C.C.S.M. c. G110, Section 39(3) states:  

άAn owner of land on which a flowing artesian well or a flowing artesian test hole is 

located must ensure - except during construction and any period after construction 

necessary for the person who performed the construction to bring the flow of water 

under control - that water does not flow from the well or test hole in an uncontrolled 

manner.έ (https://web2.gov.mb.ca/laws/statutes/ccsm/g110e.php). 

 

Accordingly, while drillers are responsible to control the initial flow from the puncture, 

landowners are responsible thereafter for rectifying uncontrolled flowing conditions 

should such happen at a future time.  

https://web2.gov.mb.ca/laws/statutes/ccsm/g110e.php
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Aside from being against the law, if allowed to flow unrestricted, artesian wells will 

significantly decrease head and unnecessarily waste valuable water, spilling the 

lifegiving blood of Mother Earth. This is a treasure that ought to be protected and 

conserved. Riddling it with masses of boreholes is not the way to do so. It would amount 

to environmental vandalism.  

 

 

 

 

 

 

 

 

 

 

 

Figure 20. Freshly drilled flowing 

artesian well.  Source: 
https://www.bcgwa.org/flowing-artesian-

water-well-control-methods/ 

https://www.bcgwa.org/flowing-artesian-water-well-control-methods/
https://www.bcgwa.org/flowing-artesian-water-well-control-methods/
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Figure 21. Map of flowing Carbonate groundwater in Springfield; criterion is static water 

elevation is Җ 3 m below surface. Source: FD, 2019.  
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Figure 22. Map of flowing wells in Anola and Vivian area (Highlight is mine). (Map 4-5, 

Manitoba-Minnesota Transmission Project, Manitoba Hydro,  

https://www.hydro.mb.ca/docs/regulatory_affairs/projects/mmtp/eis/mmtp_tdr_biophys_groundwater.pdf 

 

Shale aquitard and contaminant travel 

¶ The proposed project has the potential to promote contaminant travel in two major 

ways: 

 

A. horizontal travel of contaminant plumes within the same aquifer in response to 

hydraulic gradients created by ǇǳƳǇƛƴƎ ΨǎǳŎǘƛƻƴΩΣ ŀƴŘ  

B. vertical travel between aquifers via breaches in their separating aquitard.   

 

¶ Concerns abound regarding the integrity of the shale layer. The Winnipeg shale is 

ǾŀǊƛŀōƭŜ ƛƴ ǘƘƛŎƪƴŜǎǎ ŀƴŘ ƛƴ ǎƻƳŜ ǇƭŀŎŜǎ Ƴŀȅ ōŜ ǉǳƛǘŜ ǘƘƛƴΥ άWithin the Local Project 

Area, the thickness of this shale was found to be on the order of 3 m thick, but the 

literature reports the thickness may vary from 1 m to 24 mέ ό!ǇǇA1, p. 60). Indeed,   

there may no longer be shale remaining, ƻƴƭȅ ŘǳŎǘƛƭŜ ŎƭŀȅΥ άthe shale is variably 

weathered and has been reduced to high plasticity clay minerals in some areas.έ 

(AppA1, p. 60). This shale (or clay) acts as an aquitard between the Carbonate limestone 

and Winnipeg Sandstone aquifers (Wang et al., 2008).  

Besides this primary aquitard, multiple secondary shale layers have been found in the 

Sandstone in a number of the test wells (WDR). Furthermore, secondary shale layers in 

the limestone have also been observed (WDR). In turn, many of these 
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shale/mudstone/siltstone layers may contain various interbeddings of thin carbonate 

strata, often abruptly discontinuous, distorted or bioturbed in various ways (Figure 23).  

    

 

 

                                                                                                                                                    Photo: E. Pip 

Figure 23. Views of both sides of water-worn siltstone interbedded with carbonate 

lamellae (Springfield). Note abrupt discontinuities in the carbonate layers, and evidence 

of bioturbation (tunnels). Dr. E. Pip Collection. 
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Multilayering in aquifer systems has been pointed out by the reviewer in SSCR (#26) in 

relation to suggested investigation of leakage properties of shale and analysis of pump 

tests. The ǇǊƻǇƻƴŜƴǘΩǎ ǊŜǎǇƻƴǎŜ ǿŀǎ ǳƴŜƴǘƘǳǎƛŀǎǘƛŎΥ άthis is not deemed necessary or 

reasonable at this time.έ  

¶ Shale is not homogeneous, and its integrity cannot be predicted without actual 

examination and evaluation. In SSCR (#33), the reviewer points out that in the 

ǇǊƻǇƻƴŜƴǘΩǎ ƳƻŘŜƭǎΥ άThe heterogeneous nature of these aquifers is ignored. The shale 

layer that separates the two aquifers is viewed as being homogenous but anisotropic; 

unfortunately, there is [sic] no field data to support this conjecture.έ 

 

Sutton et al. (2004) studied Cretaceous (i.e. much younger) shale in Colorado and 

ǊŜǇƻǊǘŜŘ άƘƛƎƘƭȅ ǾŀǊƛŀōƭŜ ǎŜŀƭƛƴƎ ŎŀǇŀŎƛǘȅΣ ŜǾŜƴ ōŜǘǿŜŜƴ ǎƻƳŜ ŀŘƧŀŎŜƴǘ ǎŀƳǇƭŜǎΦέ ¢ƘŜ 

latter workers found that numerous local factors influenced shale competency, including 

textural sorting characteristics, total organic carbon content, degree of (ancient) 

bioturbation, and orientation of matrix clays with respect to bedding planes. In the 

present instance, the shale is itself stratified with fine layers of varying composition, as 

well as evidence of assorted local bioturbation.  The laminations confer fissile 

properties, i.e. the material tends to split along the laminations, which render it brittle 

and sensitive to stress (Figure 24).   

  

 
                                                                                                                    Photo used with permission (OLS) 

 Figure 24. Shale reposing on extracted silica sand at a sand test well in Springfield. Note 

extreme fissility, and blue color associated with reduced (unoxidized) iron indicative of 

anoxic conditions. 
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!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƻǇƻƴŜƴǘǎΣ άSlug testing of the shale was limited to one test, but 

visual observations of a core suggest it is generally a low permeability unit that restricts 

flow between the Winnipeg Sandstone and Red River Carbonate aquifers.έ ό{{/w 

#16)(Emphases are mine).  

 

Thus fǊƻƳ άvisual observationsέ ƻŦ άa coreέ ǿŜ ŜȄǘǊŀǇƻƭŀǘŜ ǘƘŀǘ ǘƘŜ ǎƘŀƭŜ ƛǎ άgenerally a 

low permeability unitέΦ 9ȅŜōŀƭƭƛƴƎ a sample Ҧ conclude ΨƎŜƴŜǊŀƭƭȅΩΦ Eyeballing a sample 

with a bionic laser eye Ҧ conclude Ψƭƻǿ ǇŜǊƳŜŀōƛƭƛǘȅΩΦ {ƭǳƎ ǘŜǎǘƛƴƎ άlimited to one testέΦ 

From this, we draw a whole plethora of conclusions and pronouncements. 

 

A perusal of WDR well logs indicates a veritable rainbow of visually different shales, 

including red, green, brown, pink, purple, blue, white (Well PID 197863, 201400, 201401) and 

ΨƳǳƭǘƛŎƻƭƻǊŜŘΩΣ present both ƛƴ ǘƘŜ άǇǊƛƳŀǊȅέ ŀǉǳƛǘŀǊŘ of concern at the top of the 

Sandstone, and also interbedded in layers within the Sandstone, with different types of 

shale occasionally in discrete but stratigraphically contiguous layers. We hypothesize 

that these variations may reflect not only oxidation conditions, but chemical 

composition as well. Superimposed on these are the additional physical attributes of 

fluidity, particle size, fissility, degree of degradation, etc. Given this undeniable 

macroscopic diversity, how can one single slug test possibly represent the entire 

region? In the numerous boreholes in WDR with multiple shale layers in the Sandstone, 

a single test would not even represent the variety in one borehole. 

 

¶ Shale aquitards are prone to fractures, which in turn facilitate and accelerate 

contaminant transport between overlying aquifers (Cherry et al., 2004). According to 

AppA1 (p. 37), άthe shale material encountered within the Project Area is characterized 

as fine-grained, moderate to highly fracturedέΣ ŀƴŘ άThe Winnipeg Shale encountered 

during the 2020 drilling campaign was friable and deeply weathered to clay minerals in 

some boreholes.έ (AppA1, p. 66) (friable = crumbly). We can see the dilapidated and 

degraded state of the shale in the few (i.e. three) core samples shown in AppA5 (C.3), 

also Figure 24 above. We must keep in mind that this shale in particular is very old. It 

would be instructive to see the other core samples in order to obtain a wider 

representation: what was the rationale for selecting these three? Were they the best 

ones, perhaps? 

      ω     Figure 25 illustrates the pathway of contaminants originating at the surface into aquifers   

             below. The area bordering/  immediately west of Vivian is already deemed by FD (2019)  

to be at high risk of vulnerability to contamination (Figure 26), and potentially hazardous  

             activities are incompatible for this region. The high risk zone highlighted in Figure 26   

             corresponds with highly permeable overburden of sand and gravel deposits only 1 ς 20  

             m thick (Fig. 27)(FD, 2019), which provides minimal protection of the Carbonate aquifer  
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from surface seepage. According to John and Rose (2005)Σ άPercolation through the 

vadose [unsaturated] zone has been shown to be a significant factor in removing 

possible contaminants before ground water reaches the saturated zone of an aquiferΦέΤ 

thus where overburden is thin and permeable, contaminants are less efficiently 

intercepted. According to FD (2019), high risk areas are identified in Figure 26 άwhere 

impacts from surface activities have an increased risk of entering the aquifer systemsέΣ 

and high risk endeavors and άheavy industry should not be located within groundwater 

sensitive areas without suitable protections put in place.έ (FD, 2019)(Emphasis is mine).  

 

Quarries carry a particularly high risk of groundwater contamination because protective 

overburden has been removed. Here is pollution from oil and mechanical fluids from 

machinery and recreational vehicles, dumping of garbage, historical lead shot 

accumulations from target shooting, partying without portapotties, and other 

unrestricted activities. Boreholes may channel this material directly into the aquifers 

beneath. Furthermore, many quarries are already riddled with exploratory investigative 

coring, often with multiple sets of cores, as each prospective owner seeks to obtain his 

own assessment of the value of the deposits.  

              

             In disregard, or perhaps unawareness, of the above recommendations in FD (2019),  

             unfortunately the sand processing facility (Public Registry 6057.00) has already been  

             approved for this area. By its invasive nature, the present proposed project shall inflict  

             an even more direct and comprehensive impact, which cannot later be rectified. 

 

¶ While the aquifers closest to the surface are at greatest risk of contamination,  

underlying aquifers may also be impacted. Lƴ ǘƘŜ !ƴƻƭŀ ŀǊŜŀΣ άwells developed into the 

sandstone aquifer are still considered to be somewhat vulnerable to surface impactsέ 

ōŜŎŀǳǎŜ ƘŜǊŜ άit is expected that at least 50 wells interconnect the carbonate and 

sandstone aquifersέ (FD, 2019).   

 

      Obviously, an increase in the number of interconnecting wells will greatly amplify these   

      ŎƻƴŎŜǊƴǎΦ LƴŘŜŜŘΣ C5 όнлмфύ ŀŘǾƛǎŜǎ ǘƘŀǘ άefforts should be taken to reduce the  

            number of wells that connect both aquifers in the areaέ (Emphasis is mine). Thus the  

            current proposal is contrary to what is required to protect the quality of the Sandstone  

            aquifer from deteriorating further. 
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Figure 25. Pathway of contaminants originating at the surface in a stacked 

aquifer/aquitard system. Holes and fractures in the aquitard will greatly accelerate 

vertical movement of contaminants to the underlying aquifer. From Cherry et al. (2004). 
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Figure 26. Aquifer vulnerability to contamination from surface activities. Note that the 

Vivian area borders/intersects a high risk zone (Arrow highlight is mine). Source: FD, 

2019.  
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Figure 27. Surficial deposits in Springfield. Note that the high risk zone in the Vivian area 

in Figure 26 corresponds to highly permeable thin overburden (Arrow highlight is mine). 

Source: FD, 2019.  

 

¶ Within aquifers, horizontal downgrade contaminant concentrations are heterogeneous  

and unpredictable because of travel where hydraulic conductivity is greatest, as well as 

channeling, and variable and anisotropic aquifer conditions (Keely, 1984)(Figure 28). 

Contaminants tend to travel in aquifers as plumes (Nichols and Roth (2006).   

Domestic well pumping may disproportionately attract contaminants originating some 

distance away (Figure 28).  

 

Furthermore, the vast volumes that will be pumped at the extraction well clusters may 

draw contaminants (from both aquifers) towards the active extraction clusters, and may 

thus impact local domestic wells that are in the path or vicinity of the plumes.  
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Figure 28. A: Contaminant plume travels where hydraulic conductivity is greatest.  

B: Contaminant plume is attracted to pumping well. User of well receives a 

disproportionately higher concentration. (Dashed lines represent water table). From 

Nichols and Roth (2006).   

            

Nonetheless, the proponent does not think much of the hydrological concept of plumes: 

άOver large distances, longitudinal and transverse dispersion would spread the 

contaminants across the thickness of the aquifers and typically act to reduce 

concentrations associated with instantaneous point source releases.έ ό{{/wLwн Іa.9b-

IR-028). The message seems to be that in the event of a spill, contaminant 

concentrations will eventually drop in the aquifer due to dilution and become 

distributed throughout, not to worry. It ignores the fact that pumping wells may attract 

the contaminant by advection before it may or may not disperse, the latter depending 

on hydraulic flow rates, direction and geological parameters. Water quality within an 

aquifer also inherently varies: horizontally and vertically, therefore it is NOT 

homogeneous. 

A 

B 
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Plumes of organic substances such as hydrocarbons do not readily disperse (e.g. 

Cozzarelli et al., 2001). Different organic components may be transported at different 

rates. Oil may also float on the water table (Baedecker et al., 1993), and in drawdown 

conditions may be advected and drawn into domestic wells. In the spill into the 

Carbonate aquifer of Rockwood Municipality for example, the organic contaminant 

plumes have not dispersed much after three decades (see pp. 393-394).  

   

     ω      Fractures and openings in the aquitard vastly increase the rate of downward passage of   

contaminants because they provide portals into the aquifer below. Interconnections 

from boreholes, failed seals (see p. 245), and subsidence amplify the contamination 

potential.  

 

             The proponent claims: άThere is limited to no potential for changes in physical and/or   

             geochemical conditions in the aquifer due to Project operations that would result in  

             contamination of groundwater. Any changes that do occur will be minimal, localized,  

             and/or temporary.έ όRPCR, #26). Since ALL of the thousands of proposed boreholes will  

             pierce the aquitard, how can such a statement be true? 

 

¶ Besides chemicals, pathogens may also travel in aquifers; instances of fecal bacterial 

groundwater contamination have been documented at distances as great as 900 meters 

from the source (see Pedley and Howard, 1997). According to Cherry et al. (2004), 

άtŀǊǘƛŎǳƭŀǘŜ ŎƻƴǘŀƳƛƴŀƴǘǎ very small in size, such as viruses, have the next largest 

propensity [after certain chemicals] to travel quickly ǘƘǊƻǳƎƘ ŦǊŀŎǘǳǊŜŘ ŀǉǳƛǘŀǊŘǎέ. 

Viruses may remain viable for extended periods of time (Table 4), due to factors such as 

the lower temperatures of groundwater (John and Rose, 2005). LƴŘŜŜŘ άviruses are 

considered to be the most critical pathogens for groundwater contamination, because of 

their ability to travel through the subsurface and their high infectivityΦέ ό{ŎƘƛƧǾŜƴ Ŝǘ ŀƭΦΣ 

2010).  

 

 

 

 

 

 

 

 



127 
 

Table 4. Human pathogens found as contaminants in groundwater. From Cherry et al. 

(2004).  

 

More comprehensively, quoting from John and Rose (2005), ά¢ƘŜ Ƴŀƛƴ ǇŀǘƘƻƎŜƴƛŎ 

microorganisms of concern may be grouped into enteric viruses, bacteria, and protozoa. 

Waterborne viruses include enteroviruses, coxsackievirus, echovirus, rotavirus, 

norovirus, and hepatitis A and E. Bacteria of concern are chiefly enteropathogenic E. 

coli, Salmonella and Shigella spp., Campylobacter jejuni, and Aeromonas hydrophila, 

among others. The main protozoa that have been transmitted by groundwater are 

Cryptosporidium parvum and Giardia lambliaΦέ We can add here that eggs of helminthic 

parasites have also been documented in groundwater, with a high resistance to 

disinfection (Bandala et al., 2012). (For example, I observed Ascaris eggs in water from a well south 

of Brandon in the 1990s). 

{ŎƘƛƧǾŜƴ Ŝǘ ŀƭΦ όнлмтύ ƴƻǘŜ ǘƘŀǘ ǾƛǊŀƭ ŘƛǎŜŀǎŜ ƻǳǘōǊŜŀƪǎ ŀǊŜ ŦŀŎƛƭƛǘŀǘŜŘ ōȅ άfractured rock 

aquifers, cross-connecting well bores, or leaking well cases in sandstone and shale 

aquifersέΣ ǿƘŜǊŜ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ǎƻǳǊŎŜǎ ǎǳŎƘ ŀǎ ƭƛǾŜǎǘƻŎƪ ƳŀƴǳǊŜ ƻǊ ǎŜǇǘƛŎ ŦƛŜƭŘǎ ŀǊŜ 

present. We note here that these sources also host pathogenic bacteria, particularly 

fecal bacteria (Pip, 2015b), as well as protozoan and helminthic parasites. Therefore 

proper well management and restriction of numbers of cross-connecting boreholes is 

important in vulnerable geological areas where risks of contamination exist. 

¶ άPrior to drilling, the area will be visual [sic] inspected to determine if the ground may be 

contaminated. If the inspection indicates signs of potential contamination, samples will 

be collected and analyzed for contaminants suspected based on observation (pathogens, 

hydrocarbons, metals, nutrients, pesticides). If laboratory testing confirms the presence 

of contaminants remedial action (removal of contaminated material and contaminants 

source) will be undertaken prior to the initiation of drilling operations. This may involve 
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relocation of boreholes to establish a safe distance from agricultural waste piles.έ 

(SSCRIR2 #MSSAC-IR-019; SSCRIR2 #MBEN-IR-032).  

 

- ±ƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴ Ŏŀƴ ŘŜǘŜŎǘ ŎƻƴǘŀƳƛƴŀǘƛƻƴΚ 9ǎǇŜŎƛŀƭƭȅ ΨǇŀǘƘƻƎŜƴǎΣ ƴǳǘǊƛŜƴǘǎΣ 

ǇŜǎǘƛŎƛŘŜǎΩΚ Eyeballing pathogens? Extraordinary. Even metals that are highly toxic 

at nanogram levels, e.g. mercury, cadmium, lead, etc.? Perhaps what is meant here 

ƛǎΥ άǿŜ ǿƛƭƭ ōŜŎƻƳŜ ǎǳǎǇƛŎƛƻǳǎ ōŜŦƻǊŜ ǿŜ ŘǊƛƭƭ ƛƴ ŀ ƎŀǊōŀƎŜ ŘǳƳǇΣ ǎŜǿŀƎŜ ƭŀƎƻƻƴΣ 

gas station, feed lot, or hazardous waste storage siteέΦ  

 

- άanalyzed for contaminants suspected based on observationέΥ ǿƘƻ ƛǎ ǘƘƛǎ Ǉrodigy 

who can sniff out and distinguish all of these various contaminants with his magic 

laser eyeballs? 

 

- άLŦ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘƛƴƎ ŎƻƴŦƛǊƳǎ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŎƻƴǘŀƳƛƴŀƴǘǎΧ ǊŜƳƻǾŀƭ ƻŦ 

contaminated material and contaminants source Χέ wŜƳƻǾŀƭ ƻŦ ƳŀǘŜǊƛŀƭ ŀƴŘ 

sources is not sufficient if the soil is contaminated, because contamination will still 

be present. But if these materials and sources are already SEEN, for example old 

jalopy collection, maybe we should not drill there. 

 

- ²Ƙŀǘ ƛǎ ŀ άsafe distance from agricultural waste pilesέΚ ²Ƙŀǘ ƛŦ ǘƘŜ ƳŀƴǳǊŜ ǇƛƭŜ ƛǎ on 

more elevated ground than the borehole? 

 

¶ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƻǇƻƴŜƴǘΣ άThe Red River Carbonate and Winnipeg Sandstone 

aquifers are deeply buried, so it is highly unlikely that anthropogenic activities will 

release contaminants to those aquifers.έ (SSCRIR2 #MBEN-IR-028).  

 

We must strongly disagree. This statement contradicts the wealth of global literature 

which documents deep aquifer contamination. Evidence of ammonia and dissolved 

organic carbon in both the Carbonate and Sandstone aquifers is presented in the 

ǇǊƻǇƻƴŜƴǘΩǎ ƻǿƴ ǿŀǘŜǊ ŀƴŀƭȅǎŜǎ ό¢ŀōƭŜ п-8, AppA4). According to Santi et al. (2006), 

άShallow aquifers can cross-contaminate deeper aquifers through penetration of an 

intervening aquitardΧ along well casings, across long well screens, or around aquitard 

pinchouts.έ (Figure 29). Indeed contamination has been demonstrated in wells deeper 

than 250 m; according to Jasechko et al. (2017): άcontemporary contaminants may be 

able to reach deep wells that tap fossil aquifersέ. 
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Figure 29. Routes of contamination from surface through overburden to upper and deep 

aquifers. From Santi et al. (2006). 

 

 

In Table 4-8 (AppA4) we note the significant concentrations of ammonia and 

nitrate/nitrite in one sample of the shale of BRU 95-9, while the other two samples (pre-

test and post-test) from the same well were below detection limits. The pre-test value 

for ammonia has also been corrupted and not fixed. We question the validity of the 

sampling of this well.  

 

¶ The voids (conical and otherwise) created under each well due to the extraction of sand  

are expected to span the thickness of the sandstone stratum, i.e. άextending from the 

bottom of the Carman Sand Member to the base of the Winnipeg Shaleέ (appA1, p.81). 

Lack of underlying support due to the voids, as well as drilling vibration, may promote 

and exacerbate fractures in the shale, which according to AppA1 (p. 37) is already 

characterized as moderately to highly fractured.  

 

      ω     Furthermore, the CPA indicates that pressurized injected air may be pulsed to loosen   

             the sandΥ άin some examples, the gas injection line Χmay be used to further inject gas   

             beyond the conduit... to generate a pressure vibration or pulsed air to agitate  

the sand in the sandstone formation from time to time.έ Further againΥ άthe gas 

injection lineΧ may also be lowered beyond the lower end of the conduit and into the 

sandstone formation Χ to generate a pressure vibration or inject a pulse of air to 

agitate the sand from time to time.έ (Highlights are mine). Thus: 
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1. The pressure pulses/vibrations would further risk/promote shale fracture.  

 

     2. Air would be injected directly into the aquiferΤ ŀƛǊ ǘƘŀǘ ŘƻŜǎƴΩǘ ŜǎŎŀǇŜ through the   

         borehole would create air pockets lodged against the shale ceiling, especially since          

         angling and horizontal manipulation of the apparatus is possible underground   

         (CPA), and would therefore in such cases extend beyond the well axis. The cavity  

         may also be elongated and its upper surfaces irregular (SSCRIR2 #CEC-IR AppA).  

 

     3. The injected air has not been filtered to prevent microbial contamination. Gaseous  

         and particulate contamination from dust and engine emissions have also not been  

         addressed. 

       ω     Furthermore again, quoting from /t!Υ άwater may be added to the well from an  

 external source to establish the water levelΧ at a sufficient height to increase the   

 water pressure within the sandstone formation Χ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ŜȄǘǊŀŎǘƛƻƴ ƻŦ ǘƘŜ   

 ǎŀƴŘǎǘƻƴŜ ǎƭǳǊǊȅΦέ όIƛƎƘƭƛƎƘǘ ƛǎ ƳƛƴŜύΦ ¢ƘǳǎΥ 

1. Pressure within the sandstone may be intentionally boosted, further threatening   

      shale stability. 

     2. ²ƘŜǊŜ ǿƻǳƭŘ ǘƘŜ άŜȄǘŜǊƴŀƭ ǎƻǳǊŎŜέ injected water come from? What are its 

         water chemistry, contaminants, microbiology? What treatment would it receive?   

         How much of it would be injected? 

  

     3. How would pressure be monitored, and what criteria would be used to determine  

         maximum pressure that is sustainable for the shale at the particular location? 

 

     4. What areal extent surrounding the well would be impacted by this pressure 

         boosting and potentially stressed shale? 

 

     5. Since this addition of external source water is detailed in CPA, we conclude that it  

         has already been tested. What external water was used? Was it analyzed? How  

         was this allowed? What oversight did it receive? Where are the resultant data? 

          

      ω     Existing injection well permits (Permits #IW-2019.02.1 HD Minerals; #IW-2019.01.1 HD  

             Minerals; #IW-2020.01.1 HD Minerals; #2021.01.1 CanWhite Sands Corp) stipulate that:      

άIf possible, measurement of the water pressure in the carbonate aquifer be conducted 

through the entire injection test and during any recovery to monitor the isolation 

between the Winnipeg sandstone aquifer and the overlying carbonate aquifer. The test 

must cease if breakthrough is evident in the monitoring.έ Further, έThe injection well 

will be continuously monitored to ensure the injection formation is not over-pressured.έ 

(Emphasis is mine). 
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                  1. Has such monitoring in fact occurred?  

                  2. How was this monitoring conducted and who oversaw it? Why are the results 

                      not available? 

 

                  3. How was over-pressuring determined, when the threshold pressure value is not  

                      given/known? 

 

                  4. Why are these permits not included or referenced in the EAP documentation? 

¶ In the present proposal, the configuration of the well cluster layout indicates that 

wells are spaced 18 m apart (Figure 2-3, EAP1, also SUPPL1, p.1), although 22 m has 

been cited in AppA1 (p. 22). They are arranged in a circle (+ one in the center), with each 

cluster spanning a diameter of 50-60 m (Figure 2-3, EAP1), or maybe 60-70 m (AppA1, p. 

22). The EAP and AppA1 text do not agree, and the text on p. 22 of AppA1 does not 

agree with Figure 2-B on the same page. Figure 2-B (AppA1) also indicates a 9 m wide 

zone around the circle of peripheral wells. The clusters are spaced from each other at 

the same distances that are equivalent to the cluster diameters; the SIO document (p. 

нмύ ǎǘŀǘŜǎΣ άALL WELL CLUTERS [Sic] ARE SEPARATED BY 50-60 M IN ALL DIRECTIONS. 

EACH CLUSTER CAN PRODUCE APPROX, 21,000 TOINNES [Sic] OF SANDέ.  

A subsequent amendment in SUPPL1 (p.1) indicates 5 wells per cluster (reduced from 7), 

with a cluster diameter of 60 m, but retains an unchanged 18 m spacing between wells. 

The calculated diameter including the well spacings plus the outer zone gives a total of 

54 m: since the well spacing has remained the same, presumably the outer peripheral 

zone has been widened (?). However in RMSF-IR-004 and 006, the arrangement has 

reverted back to 7 wells per cluster; the latest seems to be <6 (NREP). 

Despite the cookie-cutter configuration and size of the well clusters that is everywhere 

replicated for the public mock-up version, in SSCRIR1 (#DLN-IR-008) we discover that 

άthere is no requirement for a cluster design to be universal across all areas.έ Would this 

mean that clusters and/or numbers of wells could be larger, or the distances between 

wells or clusters smaller? 

CǳǊǘƘŜǊΣ άThe cluster configuration will be redesignedέ όwa{C-IR-006). And then, in 

SSCRIR1 (#MSSAC-IR-009, also RMSF-IR-006), we learn that there is a secret version of 

ǿŜƭƭ ŎƭǳǎǘŜǊ ƭŀȅƻǳǘΥ άThe confidential version was also filed to the Approvals Branch and 

the CEC.έ {ƻΣ ǿŜ are likely wasting our time here running after soap bubbles. However 

we cannot escape the gnawing feeling that the proponent would beam with pride to 

disclose the new design if it were more environmentally considerate, but since it is 

something that must be kept from us, it cannot be good (for the environment and 

landowners, not the company). 
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¶ According to EAP2 (section 6.2.1),  

άthe preliminary analysis indicated that: 

ω    The diameter of extraction voids (areas where sand is extracted at each drill hole 

site) should not extend beyond 60 m in any circumstance, and should be reduced to 50 

m as the overlying limestone layer thins to 15 m. 

ω ¢ƘŜ ŘƛǎǘŀƴŎŜ ŦǊƻƳ ǘƘŜ ŜŘƎŜ ƻŦ ƻƴŜ ŜȄǘǊŀŎǘƛƻƴ ǾƻƛŘ ǘƻ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ ƴŜȄǘ ŜȄǘǊŀŎǘƛƻƴ 

void should not be less than 60 m in direction. (Emphasis is mine). 

 

It is here supposŜŘ ǘƘŀǘ άeach drill hole siteέ ǊŜŦŜǊǎ ǘƻ ŀ cluster, and the above wording 

appears to reference a cluster as one void. The diameter of the void for an individual 

well is not identified, and will likely vary, especially given the versatility and reach of the 

air lift apparatus, and differences in sand consolidation, as well as thickness of the 

sandstone layer. Thus these voids may connect, especially since they may expand over 

time (see below).  

A number of observations arise: 

мΦ ¢ƘŜǎŜ ƴǳƳōŜǊǎ ŀǊŜ άpreliminaryέ ƻƴƭȅΤ ǘƘŜȅ ǿƛƭƭ ǘƘŜǊŜŦƻǊŜ ƭƛƪŜƭȅ ŎƘŀƴƎŜ with more 

trial and error. How much trial and error, and can a reliable number be achieved, given 

the large number of confounding factors and their great variability? 

2. Since the clusters will be 50-60 m apart, presumably including the outer zone (Figure 

1-1, SUPPL1), and their extraction voids may each extend up to 60 m, there is not much 

ΨŦǊŜŜōƻŀǊŘΩ ōŜǘǿŜŜƴ ǘƘŜƳ, especially since the voids are expected to enlarge over time.  

Lƴ {{/w όІоύΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘǎ ǎǘŀǘŜΥ άBetween the voids, the sandstone aquifer will not 

be disturbed by mining and will remain intact.έ But elsewhere, the proponents have 

themselves admitted that the voids will enlarge afterwards (Table 9, in Table 2, 

Attachment A, RPCR). This can only occur at the expense of the inter-ǾƻƛŘ άintactέ 

portions of the sandstone, and will be promoted by changes in hydraulic flows 

associated with decreased flow resistance in the voids. According to Longoni et al. 

όнлмсύΣ άenlarged voids induce a state of instability in the systemέΦ We are further 

coƳŦƻǊǘŜŘ ƘŜǊŜ ǘƘŀǘ άHowever, the scale of the project is regionalέΣ ǎƻ ǿŜ ƻƴƭȅ ƴŜŜŘ ǘƻ 

write off that area of the aquifer. Refer to Figure 1 (p.  29) for a partial glimpse regarding 

ǿƘŀǘ ΨǊŜƎƛƻƴŀƭΩ will eventually mean. 

3. Testing thus far has apparently been limited to single wells, whose impact is very 

different from that of a cluster. In SSCRIR1 (#MSSAC-IR-лммύΣ ǘƘŜ ǊŜǾƛŜǿŜǊ ŀǎƪǎΥ άWhy 

ǿŀǎƴΩǘ ǎŀƴŘ ŜȄǘǊŀŎǘƛƻƴ ŀǘ ŀ Ŧǳƭƭ ǿŜƭƭ ŎƭǳǎǘŜǊ ǎŎŀƭŜ ŘƻƴŜΣ ǿƘŜƴ ŘƻƛƴƎ ǘƘƛǎ ǿƻǳƭŘ ƘŀǾŜ 

drastically improved your contingency planning and ability to address geotechnical 

risk?έ  
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¢ƘŜ ǊŜǎǇƻƴǎŜ ƛǎΥ άCurrent testing is understood to be representative of most likely case 

full scale extraction performance and the conservatism built into the Stantec modelέΦ 

(Emphasis is mine). How can such a response be accepted, when the impact of a full well 

cluster could/will be (at least) 5 x greater? (In RMSF-IR-004 and 006, we have reverted 

back to 7 wells per cluster, then <6 in NREP.) The Stantec model is of course unavailable. 

AnywaȅΣ άit is not expected that the results of the multi-well testing will vary markedly 

from previous assumptionsέ ό{{/wLwн Іa{{!/-IR-001) (Emphasis is mine).  

¶ The absence of testing of a full well cluster was an issue already discussed herein in  

relation to drawdown cone superposition (p. 83+). Superposition due to the pumping of 

several wells simultaneously in a cluster will result in the greatest depression at the 

central well (Figure 19, p. 84). This will in turn exert the greatest stress on the shale at 

the center of the cluster, and this is where shale failure may be initiated.  

 

¶ The question next arises: since in some areas the shale may be thin, or reduced to 

clay, will clustering this many boreholes so close together in a geometrical pattern 

create the potential for the entire shale plate within the cluster to fail? In other words, 

will the tight perforation pattern induce weakening (in the manner of déchirez ici) and 

cause the shale to implode when the sand and water are removed from underneath 

(Figure 30)? Where there is clay, the clay would sag and fall into the void beneath. Recall 

ǘƘŀǘ ǘƘŜ ǇǳƴŎǘǳǊŜǎ ŀǊŜ ŀƭǎƻ ƭŀǊƎŜǊ ǘƘŀƴ ǘƘƻǎŜ ƻŦ ŘƻƳŜǎǘƛŎ ǿŜƭƭǎΥ ƛΦŜΦ ά млέ [25.4 cm] 

diameter through the Red River Carbonate and Winnipeg Shaleέ ό!ǇǇ!мΣ ǇΦноύΦ 

This would create a huge opening (36+ m) between the aquifers that would relegate 

concerns with individual boreholes into comparative insignificance. This hole would of 

course be impossible to seal. Consider the possibilities of even some such failures in 

relation to the vast number of well clusters that are planned.  

 

Figure 30. Implosion of central shale core along borehole perforations due to removal of 

sand and water underneath. Well schematic modified by the present author from Figure 

2-B (AppA1). In SUPPL1 (p.1) the number of wells per cluster has been amended from 7 to 5, in a 

quincunx arrangement, but in RMSF-IR-004/006, and NREP the numbers are 7 and <6 respectively.  
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Note that heretofore our simple minds imagined that the void underneath a cluster will 

be approximately round. However this may not necessarily be the case, and the 

geometry may be vastly different, as shown in the sonograms in SSCRIR2 (CEC-IR-AppA). 

Thus the shape of the area of collapsed shale will likely vary as well.  

TƘŜ 9!tм όǇΦ оύ ǎǘŀǘŜǎΥ άalthough up to seven extraction wells may be operating 

simultaneously in one well cluster at any given time, this maximum number of wells 

operating simultaneously maybe [sic] spread across two adjacent well clustersέΦ In 

keeping with the constantly changing proposal, the number of wells per cluster has 

been subsequently altered to five, with four on the circumference and one in the center 

(SUPPL1, pp. 1 + 5, Figure 1-1), i.e. arranged in a quincunx, then subsequently reverted 

back to seven (RMSF-IR-004, -006), and then any number <6 (NREP)). 

While the above EAP1 quote suggests that all wells in the same cluster may operate at 

ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ƛƴ {¦tt[м όǇΦ мύΣ άAll wells within a well cluster are not planned to be 

operating at the same time.έ  Nonetheless, the total number of wells producing at the 

ǎŀƳŜ ǘƛƳŜ ǊŜƳŀƛƴǎ ǳƴŎƘŀƴƎŜŘ ŦǊƻƳ ǘƘŜ ƻǊƛƎƛƴŀƭ 9!tмΥ ƛƴ {¦tt[м όǇΦ мύΣ άup to seven 

extraction wells may be operating simultaneously in the Project area at any given time, 

this maximum number of wells operating simultaneously may be spread across two 

adjacent well clusters (e.g., four operating wells in one cluster and three in an adjacent 

well cluster).έ  

Thus the risk of collapse could be aggravated by the magnitude of the volume of 

simultaneous sudden sand and water removal from several wells within the same 

clusterΥ άEach well will operate for four (4) days and will produce from 262 m3/day (40 

gpm) to a maximum of approximately 654 m3/day (120 US gpm) of water and sand. 

Several wells at a given well cluster will operate at any one time, with a combined 

production rate of approximately 2,943 m3/day (540 US gpm) per well cluster.έ (AppA1, 

p. 22). These values give a combined range of 280 ς 840 US GPM for seven wells.  

The metric volume numbers are daily values. Lƴ {¦tt[м όǇΦмύΣ άthese wells will be 

producing for five to seven days.έ, instead of four. This latter amendment implies a 

material change in the total volume that will be removed per well over the increased 

production period, assuming that rates of extraction per day will remain the same as in 

the above AppA1 quote; in any case, these daily volumes do not appear to have been 

amended.  

¶ The RP/w όІмύ ǇǊƻƳƛǎŜǎ ǘƘŀǘ ŀŎǘƛǾƛǘƛŜǎ άwould not create a risk of new connections   

between aquifers undergroundέΦ In order for new connections between     

             aquifers to occur, the shale aquitard must be compromised. The limestone  

             competence model in Table 9 (RPCR) deals with supporting limestone caprock only (see  

             discussion below). The shale is non supporting and fragile. Even if no subsidence is  

             evident at the surface, and the limestone caprock remains intact, how will shale  
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             breaches be detected? Therefore how can such a promise be made? 

 

             The end response to this is contradictory to the above RPCR (#1) assurance, and is brutal  

             and horrific: it is baldly admitted in GTTR (p. 16) that: 

 

ά{ƛƻ {ƛƭƛŎŀΩǎ ƎŜƻǘŜŎƘƴƛŎŀƭ ŜƴƎƛƴŜŜǊǎ ό{ǘŀƴǘŜŎ нлннύ ǇǊŜŘƛŎǘ ǘƘŀǘ ǘƘŜ ƭƻǿŜǊ ƭŀȅŜǊǎ ƻŦ ǘƘŜ 

limestone carbonate cap rock may collapse into the void that is left after sand 

extraction. The geotechnical design concept considers this collapse to be acceptable, 

provided that some of the limestone carbonate layers remain intact to support the 

overlying quaternary deposits, thereby preventing surŦŀŎŜ ǎǳōǎƛŘŜƴŎŜΦέ (Highlight is 

mine).  

 

Several observations arise: 

 

¶ LIMESTONE COLLAPSE MEANS PERFORCE THAT THE SHALE AQUITARD IS GONE, AND 

A LARGE INTERCONNECTION BETWEEN AQUIFERS HAS BEEN FORMED. 

 

- It is openly admitted that collapse is possible, AND, shockingly, acceptable. 

Acceptable by whom ς the property owner, for example? The people who will 

depend on this water? All future generations of residents? 

 

- As long as the damage is not evident at the ǎǳǊŦŀŎŜΣ ƛǘ ǎŜŜƳǎ ǘƘŀǘ ǿŜ ŘƻƴΩǘ ǿƻǊǊȅ 

about it. [ƻƛƴ ŘŜǎ ȅŜǳȄΣ ƭƻƛƴ Řǳ ŎǆǳǊ.  

 

Acceptable? Indeed, GTTR (p. 16) notes άǘƘŜ ŦŀƛƭǳǊŜ ƳƻŘŜǎ ŜǾŀƭǳŀǘŜŘ ōȅ {ǘŀƴǘŜŎ όнлннύ 

do not assess the geotechnical fate of the shale aquitard between the limestone 

ŎŀǊōƻƴŀǘŜ ŀƴŘ ǎŀƴŘǎǘƻƴŜ ŀǉǳƛŦŜǊǎέΦ Is this not a gigantic and inexcusable (and perhaps 

deliberate) omission?  

 

GTTR (p. 17) admits that άǘƘŜ ǎƘŀƭŜ ŀǉǳƛǘŀǊŘ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ŎƻƭƭŀǇǎŜ ƛƴǘƻ ǘƘŜ ǎŀƴŘ 

extraction void if: a) the overlying limestone carbonate layers collapse; and/or b) the 

ǎƘŀƭŜ ŎƻƭƭŀǇǎŜǎ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ǘƘŜ ƭƛƳŜǎǘƻƴŜ ŎŀǊōƻƴŀǘŜ ƭŀȅŜǊǎΦέ Further (GTTR p. 17), 

άThe geotechnical failure of the shale aquitard has potentially significant 

hydrogeological implications. Specifically, given the anticipated diameter of the void at 

each well cluster (i.e., up to 40 m), significant breaches in the shale aquitard will occur 

when the shale collapses into the underlying void. Conceptually, this will create a 

hydraulic connection between the Red River Carbonate Aquifer (i.e., limestone 

carbonate) and the Winnipeg Sandstone Aquifer.έ (Highlight is mine). 

 

In areas where the shale is reduced to clay, sagging and falling are guaranteed. 



136 
 

We can only concur with the reviewer in GTTR (p. 17), who concludes that έǘƘŜ ŎƻƭƭŀǇǎŜ 

of the shale aquitard represents a potentially significant failure mode for the Project. In 

this regard, the Project ProǇƻǎŀƭΩǎ ǎƛƭŜƴŎŜ ƻƴ ǘƘŜ ƳŀǘǘŜǊ ǊŜǇǊŜǎŜƴǘǎ ŀ ƳŀǘŜǊƛŀƭ ŘŜŦƛŎƛŜƴŎȅ 

in the Project Proposal.έ Yes, that it does. 

 

Lƴ ǘƘŜ ǎǳōǎŜǉǳŜƴǘ {{/w όІуύΣ ǘƘŜ ǊŜǾƛŜǿŜǊΩǎ ƛǎǎǳŜ ƛǎ again raised: άThe worst-case should 

be defined as the collapse of the shale barrier ... Any impacts related to groundwater 

quality are not investigated.έ ¢ƘŜ ǇǊƻǇƻƴŜƴǘΩǎ ǊŜǇƭȅ ǎƭƛŘŜǎ ƻǾŜǊ ǘƘŜ ΨŜƭŜǇƘŀƴǘ ƛƴ ǘƘŜ 

ǊƻƻƳΩΣ ƛΦŜΦ ǘƘŜ ƭŀǊƎŜ ƛƴǘŜǊŎƻƴƴŜŎǘƛƴƎ ƘƻƭŜ ǘƘŀǘ ǿƻǳƭŘ ōŜ ŎǊŜŀǘŜŘΣ ŀƴŘ ƳŜŀƴŘŜǊǎ ƻŦŦ ƛƴǘƻ 

the porewater within the shale itself. άThe effect of release of shale porewater (collapse 

of shale aquitard) into sandstone was not considered in the PHREEQC modelΦέΣ ŀƴŘ άthe 

volume of water stored within shale aquitard is small or negligibleέ ό{{/w ІуύΦ But what 

about the interconnection? 

 

The proponent does not understand ŜǾŜǊȅƻƴŜΩǎ ƻōǎŜǎǎƛƻƴ ǿƛǘƘ ǎƘŀƭŜ ŎƻƭƭŀǇǎŜΥ άThe 

scenario of shale collapse, or shale not being present was considered in the 

Hydrogeology and Geochemistry Assessment and considered to not be a concern 

should this occurέ ό{{/wLwн Іa.EN-IR-029) (Emphasis is mine).  

 

In SSCRIR1 (#CEC-IR-009), the interconnection concern regarding potential salinity issues 

is also ŘŜŜƳŜŘ ǘƻ ōŜ ƻŦ ƴƻ ŀŎŎƻǳƴǘΥ έLǘ ƛǎ {ƛƻΩǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŀǘ ǘƘŜ ŎǳǊǊŜƴǘ 

regulations that prohibit interaquifer mixing are in place due to saline and freshwater 

ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ŀǊŜŀǎ ŦŀǊǘƘŜǊ ǘƻ ǘƘŜ ǿŜǎǘ ƻŦ {ƛƻΩǎ ǇǊƻǇƻǎŜŘ ƻǇŜǊŀǘƛƻƴΦ ²ƘŜǊŜ {ƛƻ Ƙŀǎ 

proposed to operate, both aquifers contain fresh water of a similar quality.έ Therefore, 

the proponent does not feel that interaquifer mixing prohibitions apply to the current 

proposal.  

  

A number of comments can be made: 

 

мΦ !ŎŎƻǊŘƛƴƎ ǘƻ CŜǊƎǳǎƻƴ Ŝǘ ŀƭΦ όнллсύΣ ƛƴ ǘƘŜ ²ƛƴƴƛǇŜƎ CƻǊƳŀǘƛƻƴ άǘƘŜ Ŧƭƻǿ ǎȅǎǘŜƳ ƛƴ 

parts of the area is not in a state of equilibrium and saline waters will encroach on areas 

currently occupied by freshwater in some areas, while in other areas, freshwater will 

ǊŜǇƭŀŎŜ ǎŀƭƛƴŜ ǿŀǘŜǊΦέ ¢ƘŜǎŜ ǿƻǊƪŜǊǎ ƴƻǘŜ ǘƘŀǘ ƛƴǘŜǊŦŜǊŜƴŎŜ ǿƛƭƭ ƘŀǎǘŜƴ ǘƘŜǎŜ ǇǊƻŎŜǎǎŜǎΦ 

In short, what we see now may not be what we see later. 

 

2. If the regulations only applied to part of the aquifer, maybe they would say so. Does 

the proponent have the authority to modify the inconvenient bits of the regulations? 

 

3. Areas to the west of the current proposed operation are already earmarked for future 

extraction as well (see Figure 1, p. 29). A foot-in-the-door with the present proposal will 

ǳƴŦƻƭŘ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ŎƻǳǊǎŜ ǘƘǊƻǳƎƘ ǎŜǉǳŜƴǘƛŀƭ άbƻǘƛŎŜǎ ƻŦ !ƭǘŜǊŀǘƛƻƴέΦ 
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пΦ Lƴ ǘƘŜ ŎǳǊǊŜƴǘ ŀǊŜŀΣ άboth aquifers contain fresh water of a similar qualityέΦ  

Similar ґ identical. The best water quality resides in the eastern portion (FD, 2019; Pip, 

unpublished data), which unfortunately is also the present area of concern.   

 

рΦ Lƴ ǘƘŜ ǇǊƻǇƻƴŜƴǘΩǎ ǾƛŜǿΣ ǘƘƻǳǎŀƴŘǎ ƳƻǊŜ ōƻǊŜƘƻƭŜǎ ŎŀƴΩǘ ƳŀƪŜ ƳǳŎƘ ŘƛŦŦŜǊŜƴŎŜΦ 

 

сΦ άThe casing installed during well construction will be cemented into the limestone so 

that the wellbore remains continuous.έ ό{{/wLwм І /9/-IR-009).  

 

What if: 

- The casing and/or annular seals become compromised? 

- Drilling through the limestone has initiated new fractures around the borehole 

outside of the cemented zone? 

- The limestone in the area subsequently fractures and/or moves? 

- Areas of decrepit and disturbed shale adjacent to the borehole collapse? 

 

¶ The above promise in RCPR (#1) of no new connections between aquifers was made 

when the Stantec 2022 conclusions were already known to the proponent. Indeed, the 

proponent makes multiple references (RPCR #7, #153, #179) to this report at the same 

time the assurance in #1 is made. What does this say about disclosure, transparency, 

forthrightness, truth, DECENCY? 

 

Perhaps we are trusting and naïve enough to believe that IF the few simplistic, generic 

Stantec recommendations (as relayed secondhand in GTTR) are meticulously followed, 

there will be no risk of shale collapse or subsidence. Has Stantec guaranteed this, when 

the shale was allegedly (as per GTTR, p. 17) not even studied, nor included in the 

models? Yet it is the principal issue of concern. As we can see from the well logs in 

WDR, NO TWO WELLS EXHIBIT IDENTICAL LITHOLOGY AND STRATIGRAPHY. 

Furthermore, the shale itself is highly variable in thickness, condition, cross bedding, and 

consistency, indeed reduced only to clay in some places. Yet the integrity and stability of 

the aquitard constitutes a, or even the, primary factor in determining longterm and 

irreversible consequences of punching through it many thousands of times. We can 

expect with virtual certainty that despite the skeletal and general recommendations, of 

the thousands of wells that are planned, there will be a number, possibly many, 

outcomes ƻŦ άhƻǇǎΣ ǿƘƻ ƪƴŜǿΚ ²Ŝ ŎŀƴΩǘ Řƻ ŀƴȅǘƘƛƴƎ ŀōƻǳǘ ƛǘ ƴƻǿΦ Tant pisΦέ  

 

¶ {ǳōǎŜǉǳŜƴǘƭȅΣ ƛƴ {w¢9w όІсύΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ŀŘƳƛǘǎ ǘƘŀǘΥ άthe shale unit was identifƛŜŘΧΦ 

as typically not competent material. Therefore, the shale was considered to provide zero 

stability as caprock and was not included in the model or assessment as a result. In other 
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words, from a geotechnical perspective, the assessment was conducted assuming that 

the shale aquitard could collapse.έ ό9ƳǇƘŀǎƛǎ ƛǎ ƳƛƴŜύΦ ¢ƘǳǎΣ ƛǘ ŎŀƴΩǘ ōŜ ŘŜƴƛŜŘ ŀƴȅ 

longer. There is no concern for the appalling consequences of shale collapse. 

 

¶ In RMSF-IR-017, άAfter the sand is mined from the Winnipeg Sandstone, Scenarios 4 and 

5 [of the model] assumed that the overlying Winnipeg Shale will degrade, and the 

hydraulic properties will be permanently ŎƘŀƴƎŜŘΦέ !ƭǎƻΣ ŦƻǊ ǘƘŜǎŜ ǇǊƻƧŜŎǘƛƻƴǎΣ άthe 

model simulates the progressive expansion of the area of shale degradationέΣ ǊŜǎǳƭǘƛƴƎ 

ƛƴ άan estimated area of 188 ha (Year 0) to 691 ha (Years 1 through 4) with the potential 

for degradation of the Winnipeg Shale based on the simplified assumptions taken during 

groundwater modellingΦέ (Emphases are mine). What about by Year 24? What about by 

άmulti-generationalέ ȅŜŀǊ ····Κ hǊ ǘƘŜ ǇǊƻǇƻƴŜƴǘΩǎ нлл ȅŜŀǊ ōƻŀǎǘ όǎŜŜ ǇΦ рр4)? 

 

The radial extent of the shale degradation zone has been estimated at 200 m 

surrounding an extraction well (RMSF-IR-018): άExtraction well clusters are spaced less 

than 200 m apart, and the result is an assumed area of shale degradation that extends 

across the footprint of extraction activities each year, and beyond that footprint a 

radial distance of 200 m.έ ό9ƳǇƘŀǎƛǎ ƛǎ ƳƛƴŜύΦ {ƛƴŎŜ ǘƘŜ ŘŜƎǊŀŘŀǘƛƻƴ ƛǎ ƛǊǊŜǾŜǊǎƛōƭŜΣ άThe 

degraded shale zone is assumed to progressively expand over time.έ όLōƛŘΦύ Potential 

water quality changes over such a scale seem to be pushed aside.  

 

How was the 200 m radius calculated? 

 

¶ What will be the permeability characteristics of the degraded shale? 

In SSCRIR2 (#CEC-IR-лмнύΣ άshale degradation would increase the magnitude and extent 

of drawdown in the overlying Red River Carbonate aquifer and decrease the magnitude 

and extent of drawdown in the Winnipeg Sandstone aquiferέΣ ōǳǘ άVertical gradients 

may diminish over time as they have elsewhere in the aquifer where there are multiple 

interconnections associated with open boreholes extending across both the Red River 

Carbonate and the Winnipeg Sandstone.έΦ !ƴŘ ǘƘŜƴ ǿŜ ƭŜŀǊƴ ƘŜǊŜ ǘƘŀǘ άModelling 

shows that groundwater flow directions and the quantity of groundwater moving 

through the aquifer system will be similar with and without the project, even if the 

Winnipeg Shale is degradedΦέ ό9ƳǇƘŀǎŜǎ ŀǊŜ ƳƛƴŜύΦ CǳǊǘƘŜǊΣ άthe exchange of 

groundwater between the aquifers is anticipated to be similar to that observed 

presentlyέ ό{{/wLwн Іa.9b-IR-028).  

 

We have to ask the question: how will flows be similar to the existing state with 

thousands of additional boreholes and large areas of direct aquifer communication?  
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άVertical gradients may diminish over time as they have elsewhere in the aquifer where 

there are multiple interconnections associated with open boreholesέΦ .ƻǊŜƘƻƭŜǎ ŀǊŜ ƻƴŜ 

thing, and they are important, but what about gigantic 36 m+ blowouts? How may they 

ŘƛƳƛƴƛǎƘ ƻǾŜǊ ǘƛƳŜ ŀǎ ΨǘƘŜȅ ƘŀǾŜ ŜƭǎŜǿƘŜǊŜΩΚ  

 

Then it is admitted that: άLocal scale exchange may occur through any areas where the 

Winnipeg Shale has degraded or collapsed and where there is also a hydraulic gradient 

driving exchange of groundwater between the two aquifers.έό{{/wLwн όІa.9b-IR-

028)(Emphasis is mine). It would be local if it only happened in one or two places, but 

when we consider the vast scope of the eventual project, and the real potential for 

catastrophic collapseΧΦ  

 

¶ The 200 m radial shale degradation zone raises a vital concern: the setback of well 

clusters from a private well or residence is only 100 m. Therefore this setback will place 

the domestic well indubitably within the shale degradation zone. According to the 

information gleaned from RMSF-IR-017, we contend that even a 200 m residential 

setback would be unacceptable. There is no acknowledgement of this predicament in 

the documentation available to us.  

How will the presence of a domestic well affect the shale degradation zone? Further, if a 

domestic well or residence is present, a septic field is inevitable, as few, if any, 

residences in the area would have holding tanks. Animal enclosures or barns may also be 

present at the yard site. What is the envisioned outcome when leaching from above 

arrives at the degraded shale?  

[For those who think vertical travel is unlikely, I have personally documented a Carbonate well near the 

northeast corner of the intersection of Highways 15 and 302 which showed significantly elevated nitrate 

concentrations as a result of the area surrounding the well head being used as the year-round nuisance 

ƎǊƻǳƴŘ ŦƻǊ ǘƘŜ ƻǿƴŜǊΩǎ ŘƻƎǎΦ Lƴ ǎǳŎƘ ŀ ŎŀǎŜΣ ŀ ŎƻƳǇǊƻƳƛǎŜŘ ŀǉǳƛǘŀǊŘ ŦǳǊǘƘŜǊ ōŜƭƻǿ ǿƻǳƭŘ ǊŜǎǳƭǘ ƛƴ 

contamination of the Sandstone aquifer as well.] 

 

¶ In GTTR (2022)(p. ES-1) the reviewer concurs that risk of shale failure is an overriding  

       ŎƻƴŎŜǊƴΥ άThe most notable technical conclusion deals with the potential geotechnical  

failure of the Winnipeg ShaleέΦ ¢ƘŜ {{/w όІнпύ ǊŜǾƛŜǿŜǊ ǎǘŀǘŜǎΥ άNone of the analysis 

investigated groundwater quality changes due to the mining operations. The worst-case 

should be defined as at the collapse of the Winnipeg Shale. Any impacts related to 

groundwater quality are not investigated. The goal with regard to water qualify [sic] was 

also somehow unclear, as the report recommends a water quality study which should 

have been finalized at this point.έ Lǘ ƛǎ ŘƛǎŀǇǇƻƛƴǘƛƴƎ ǘƘŀǘ such a major (and probable) 

risk has been pushed off the page without due and serious consideration. 
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¶ In SSCRIR2 (#MBEN-IR-030), water quality concerns arising from aquifer intermixing are  

       raised: 

wŜǾƛŜǿŜǊΥ άPlease clarify how mitigative water quality measures can be reversible and sustainable, if 

inter-aquifer mixing conditions are the root cause of cross contamination between aquifers?έ  

tǊƻǇƻƴŜƴǘΥ άThere are several physical and chemical processes that may act to reverse water quality 

impacts or otherwise attenuate constituent concentrations. The relevance, magnitude, importance and 

reversibility of each mechanism is different for each constituent. Notable mechanisms that affect 

contaminant fate and migration include: dispersion, dilution, sorption, chemical precipitation/dissolution, 

decay and volatilization, among others. Many of the relevant geochemical reactions are equilibrium 

reactions that are reversible dissolution/precipitation reactions. Others rely on reagents (e.g. oxygen) that 

are finite in their abundance, and once depleted, prevailing geochemical conditions in advance of 

disturbance are anticipated to be restored. Further, the groundwater flow pathways are very long which 

will encourage dispersion and therefore dilution of constituents emanating from a point source into the 

over/underlying aquifer.έ (Emphasis is mine). 
 

The proponent has identified some of the multitudinous effects on water chemistry that 

may be encountered in the course of this project. We are assured that the problems will 

disperse, dilute, and go away. We can comment: 

 

- Groundwater flow pathways can indeed be very long. Therefore contaminants can 

easily travel considerable distances from their origin and impact distant domestic 

wells. 

- Some contaminants, such as metals, never degrade. 

- Some contaminants, such as certain pesticides and/or their adjuvants, may be 

converted through degradation into more toxic substances than the original.  

- Contaminants may react with other substances in the aquifer to create more potent 

toxic materials (e.g. nitrate or organic matter + chlorine or chloramine = 

nitrosamines which are highly carcinogenic in very small quantities). Note: this is one 

reason why we should never put chlorine into an aquifer (see p. 329+). 

- The aquifers are already not pristine and often contain measurable levels of various 

contaminants, whose concentrations differ in different locations, and in different 

vertical strata of the same aquifer at the same location. 

- Any new contaminant inputs will add to the cumulative contaminant pool that is 

already present. 

- We would expect dispersion and dilution to be somewhat helpful only where there 

is no ongoing source of contamination. The proposed project will extend over many 

years and will operate within the same aquifers throughout its lengthy lifespan, with 

potential for chronic ongoing impacts. 

- Point source contamination does not always disperse, with no additional ongoing 

contributions, even after many years, for example hydrocarbons, such as in the 

Carbonate aquifer in Rockwood Municipality (see pp. 393-394). 
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- Microbial contamination does not uniformly disperse, and can be notoriously patchy 

(Pip, unpublished data). Furthermore, Smith et al. (1991) demonstrated that both 

chemical and microbial contaminant plumes may also show sharp variation vertically 

ǿƛǘƘƛƴ ŀƴ ŀǉǳƛŦŜǊΥ άThe existence of these gradients argues for the need for closely 

spaced vertical sampling in ground-water studies because small differences in the 

vertical placement of a well screen can lead to incorrect conclusions about the 

chemical and microbiological processes within an aquifer.έ Therefore a contaminant 

plume may occupy a very narrow spatial zone, which may not be captured by an 

intervening monitoring well. 

 

¶ The proponents remain undeterred. In a public full-page ad they ǘǊǳƳǇŜǘ ǘƘŜ ŎƭŀƛƳΥ άWe  

are running out of international and local experts to assess the project ς because all of 

them have fact-ŎƘŜŎƪŜŘ ǘƘŀǘ ƛǘΩǎ ǎŀŦŜ ŦƻǊ ǘƘŜ ǿŀǘŜǊ ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ.έ ό¢ƘŜ 

Clipper, January 12, 2023, p. 10; also Winnipeg Free Press, January 14, 2023) (Emphasis 

is theirs). Apparently the above documented and cited reviewers in the CEC process 

(GTTR etc.) are not experts and their professional opinions are of no account. But where 

are all of these ǇǊƻǇƻƴŜƴǘΩǎ άinternational and local expertsέΚ ²ƘŜǊŜ ŀǊŜ ǘƘŜƛǊ ΨŦŀŎǘ-

ŎƘŜŎƪǎΩΚ ²ƻǳƭŘƴΩǘ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ōŜ ŀƴȄƛƻǳǎ ŦƻǊ ǘƘŜ ǿƻǊƭŘ ǘƻ ǎŜŜ ǘƘŜse glowing 

endorsements and the supposed vindication of the project? !ǊŜ ǘƘŜȅ άǇǊƻǇǊƛŜǘŀǊȅέΣ 

maybe? 

 

We are comforted, though, by another of ǘƘŜ ǇǊƻǇƻƴŜƴǘΩǎ ǇǳōƭƛŎ ŀŘs: άHow do you [not 

we] KNOW our [not your] ǿŀǘŜǊ ǿƛƭƭ ōŜ ǎŀŦŜΚέ έtǊƻǘŜŎǘƛƴƎ ǘƘŜ ŀǉǳƛŦŜǊ ƛǎ ŀǘ ǘƘŜ ƘŜart of 

everything we do.έ ( The Clipper, December 8, 2022, p. 9)(Emphasis is theirs). {ƻ ƛǘΩǎ 

ΨǘƘŜƛǊΩ ǿŀǘŜǊΣ ƴƻǿΦ  

 

Limestone competency and subsidence 

¶ EAP2 (p. 83) contains the following description of how the drill locations will be 

ǎŜƭŜŎǘŜŘΥ άThe locations of annual extraction wells will be determined in consideration 

of the results of preliminary geotechnical modeling used to predict thresholds of 

extraction amounts to mitigate adverse effects related to the potential for underground 

and surface subsidenceέΦ (Emphasis is mine). 

Potential for subsidence is a big concern. Why are the adverse potential effects of 

subsidence not examined in the EAP? Surely this would be of interest to landowners, 

and especially homeowners? Iƻǿ ǊŜƭƛŀōƭŜ ŀƴŘ ŀŎŎǳǊŀǘŜ ǿƛƭƭ ǘƘƛǎ άpreliminary 

geotechnical modelingέ ōŜΣ ǘƻ ensure that subsidence does not occur, both at the time, 

and in the future? Will the modelling contain unverified assumptions? Will it be an 

indefinitely ongoing learning experience? 
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¶ άRemoval of the sand will form a void in the shape of a cone extending from the 

bottom of the Carman Sand Member to the base of the Winnipeg Shale. The pattern of 

extraction cones is planned to extend laterally by successively extracting from new 

boreholes across the extraction areaέ ό!ǇǇ!мΣ ǇΦ рύΦ  

According to the air lift apparatus patent application (CPA)Σ άǘƘŜ ǿŜƭƭ Ƴŀȅ ƛƴŎƭǳŘŜ 

ƘƻǊƛȊƻƴǘŀƭ ǇƻǊǘƛƻƴǎ ƻǊ ǘƘŜ ŎƻƴŘǳƛǘΧ Ƴŀy extend at an angle in the underground 

reservoir as a void is formed from the removal of sand to remove sand from the sides of 

the void.έ  Thus the void for each well may be substantially laterally enlarged, and 

horizontal extraction is possible.  

 

ω     In any case, extensive arrays of voids (cavities) will be created under the shale as   

the scope of the extraction area expands. !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƻǇƻƴŜƴǘǎ ǘƘŜƳǎŜƭǾŜǎΣ άThe 

extracted silica sand will not be replaced; therefore, impacts to the geology will be 

irreversible/permanent.έ  Further, άthe removal of sand will permanently increase the 

effective porosity and storativity of the Winnipeg Sandstone aquifer within the Project 

Site through the annual extraction of material and resulting creation of void spaceέ 

ό!ǇǇ!мΣ ǇΦ умύΦ CǳǊǘƘŜǊΥ άExtraction of the silica sand resource will result in a permanent 

change to the underground geology in the form of horizontal arrays of rooms and 

pillars in the sandstone geological layer (between 52 m to 76 m), in the Winnipeg 

Formation aquifer within the Project Site.έό9!tнΣ ǎŜŎǘƛƻƴ сΦнΦм)(Emphases are mine). 

 

Note the changes will be permanent. What impacts will these voids have on 

topographical stability? There will be thousands of them, over a comprehensive area. 

!ŎŎƻǊŘƛƴƎ ǘƻ ²ŀƭǘƘŀƳ Ŝǘ ŀƭΦ όнллрύΣ άAll ground voids constitute elements of weakness 

within a rock massέΦ ¢Ƙƛǎ ǿŜŀƪƴŜǎǎ ƛǎ ŀƳǇƭƛŦƛŜŘ ǿƘŜƴ the mass is poorly consolidated, as 

in the case of the Sandstone. 

In TAC (#51) the proponent states: άpressure changes alter the effective stress 

ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ Ƴŀȅ ōǊƛƴƎ ŀōƻǳǘ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ƘȅŘǊŀǳƭƛŎ ŎƻƴŘǳŎǘƛǾƛǘȅ ŀƴŘ ǇƻǊƻǎƛǘȅΧ 

water will not be injected ǳƴŘŜǊ ǇǊŜǎǎǳǊŜΧ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘƛǎ ŜŦŦŜŎǘ ƛǎ ŀƴǘƛŎƛǇŀǘŜŘ ǘƻ 

be relatively minor.έ ²ƘƛƭŜ ǘƘŜ ǊŜǘǳǊƴŜŘ ǿŀǘŜǊ (not all will be returned) will not be 

injected under pressure, the volume and mechanical properties attributable to the sand 

will not be replaced.  

Furthermore, what effects on hydraulic conductivity and porosity might the injection of 

air under pressure have (i.e. the άair burstsέ described in CPA)? This aspect of the 

extraction process is completely ignored in the EAP. 

In TAC (#53), the rŜǾƛŜǿŜǊ ƴƻǘŜǎΥ άit is worthy to conduct a sensitivity test on Sandstone 

porosity to understand its impact to the well-head and model robustness in the 

prediction scenariosέΦ ¢ƘŜ proponentΩǎ ǊŜǇƭȅ ǎǘŀǘŜǎΥ άThe impact of porosity was 

evaluated during model calibration. Any changes in bulk porosity of the aquifer in 
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response to pumping or injection are anticipated to be reversible and short-lived.έ 

(Emphasis is mine). 

  

In SSCRIR2 (#CEC-IR-лммύΣ άThe porosity and hydraulic conductivity will increase within 

the water filled voids established in the Winnipeg Sandstone aquifer [Emphasis theirs]. 

However, the changes are not anticipated to produce measurable differences in 

regional scale aquifer propertiesέΦ ό9ƳǇƘŀǎƛǎ ƛǎ ƳƛƴŜύΦ  

 

άAnticipatedέ ς does this mean assumed, hoped for? So porosity will either be 

permanently increased (EAP and CEC versions), or changes will be reversible, short-

lived, and minor (TAC version). The contradictions between EAP2 and TAC responses 

appear irreconcilable. 

 

¶ In {{/w όІорύΣ ǘƘŜ ǇǊƻǇƻƴŜƴǘ ǎǘŀǘŜǎ ǘƘŀǘ ŀŦǘŜǊǿŀǊŘǎΣ άLocal hydrogeological properties 

(e.g., hydraulic conductivity and storativity) will be quite variable depending on whether 

measurements are collected within a water-filled void or within the intact aquifer 

between the voids. However, the scale of the project is regionalΧά  !ǎ ƴƻǘŜŘ ŜƭǎŜǿƘŜǊŜΣ 

the eventual scope of the project may encompass at least 85,000 ha (see p. 29). It seems 

not to be a problem if it is only regional. 

 

¶ The increased hydraulic conductivity of the voids will increase the rate of transport of 

contaminants which enter the Sandstone aquifer (Figure 31): they will be distributed   

faster and farther. 

 

 

 
Figure 31. Increased flow of contaminants in void space. Source: 
https://study.com/learn/lesson/cavern-sinkhole-formation.html 
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¶ The post-extraction stability of the ground above the voids depends primarily on the 

strength and support of the overlying caprock. Any factors which can lead to subsidence 

and/or collapse must be carefully considered before embarking on a project of the 

present proposed scope. !ŎŎƻǊŘƛƴƎ ǘƻ ²Ƙȅŀǘǘ ŀƴŘ ±ŀǊƭŜȅ όb5ύΣ ά5ŜŜǇ ŀƴŘ ƘƛƎƘ 

extraction mining is possible only through management of rock mass failure.έ 

 

¶ Limestone stability over voids άƛǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ƛǘǎ ǳƴǎǳǇǇƻǊǘŜŘ ǎǇŀƴ ŀƴŘ ǘƘŜ structural  

       ƛƴǘŜƎǊƛǘȅ ƻŦ ƛǘǎ ǊƻƻŦ ǊƻŎƪΦέ (Waltham et al., 2005). We can also add here the additional  

       load imposed by overburden. According to Sinclair (1982), weakening of support  

underneath overburden and/or caprock may lead to collapse and sinkhole formation 

(Figures 32-36). ά¢ƘƛŎƪƴŜǎs and cohesiveness of overburden control, to a large degree, 

ǘƘŜ ǎƘŀǇŜ ŀƴŘ ǎƛȊŜ ƻŦ ŎƻƭƭŀǇǎŜ ŀǊŜŀǎ ŀǘ ƭŀƴŘ ǎǳǊŦŀŎŜΦέ ²ƘŜƴ support ŦŀƛƭǎΣ άa relatively 

large sinkhole will probably form abruptlyΦέ (Sinclair, 1982). This event is unpredictable 

(https://www.msha.gov/sites/default/files/events/Pillar-Collapse-Risk-Analysis-2021-.pdf). In instances 

where a subsidence depression may first form at the surface, the final collapse may 

occur at any time; however there may be little visible advance indication at the surface 

that failure is imminent.  

 

Depending on the size of the sinkhole and the mass of falling material, it may involve 

sudden displacement of air and water, potentially endangering nearby workers/public 

(Figure 32) (see pp. 189-190). For partial extractions involving cavities where supports, 

ǎǳŎƘ ŀǎ ǇƛƭƭŀǊǎ ŀƴŘ ǊƻƻŦ ŦŀƛƭΣ άThe amplitude of the subsidence is proportional to the 

volume of the cavities in underground workings.έΤ ŦƻǊ ǎƛƴƪƘƻƭŜǎΣ άThe depth of the 

crater mainly depends on the depth and dimensions of the underground workings.έ 

(ICMC, 2008).  
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Figure 32. Moment of sudden collapse (implosion) of caprock and overburden resulting 

in formation of a sinkhole. This can present a danger to workers and bystanders. Source: 
https://www.msha.gov/sites/default/files/events/Pillar-Collapse-Risk-Analysis-2021-.pdf 

 

¶ The predilection for gravel pits in site selection (e.g. SSCRIR1 #CEC-IR-002) creates  

additional risks: since presumably the pits may continue to operate after the wells are 

decommissioned, could vibration from heavy earth-moving equipment, rock crushers, 

conveyors, vibrating screens, cranes and other robust machinery affect limestone 

integrity and destabilize the weakened shale, especiŀƭƭȅ ǎƛƴŎŜ ǘƘŜ ΨŎǳǎƘƛƻƴΩ ƻŦ 

(somewhat) shock-absorbing overburden will have diminished?  

 

Gravel pits are also places where blasting occurs. Will gravel pits associated with sand 

extraction be permanently banned from future blasting operations?  

From this standpoint, as well as contamination and other concerns, gravel pits are 

among the worst venues for the proposed project activities. 

¶ The voids will offer little resistance to water flow compared to the undisturbed 

sandstone. Subterranean flows, especially in wet seasons, may enlarge the cavities 

through spalling and redeposition, causing sudden collapse (Figures 32-36). The RPCR 

(Table 9 Notes, in Table 2, Attachment Aύ ŀŘƳƛǘǎ άpossible long-term cavity expansionέ 

over time. Therefore subsidence risks will not only continue after the project has 

moved on, but are likely to increase.  
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Once subsidence has occurred, the surface circumference of the crater will expand as 

the lip and sides erode over time. In low-lying locations the depression may fill with 

water (Figure 36), which will percolate downwards into the loose material and soil at 

the bottom, and into the aquifer. John and Rose (2005) identified sinkholes as a 

ǎƛƎƴƛŦƛŎŀƴǘ ŜƴǘǊȅ ǇƻǊǘŀƭ ǘƻ ƎǊƻǳƴŘǿŀǘŜǊ ŦƻǊ άƳƛŎǊƻƻǊƎŀƴƛǎƳǎ ƻŦ ǇǳōƭƛŎ ƘŜŀƭǘƘ ŎƻƴŎŜǊƴέΦ 

The decommissioned well casings in the sinkhole may be broken in the force of the 

collapse. In any case, they will provide conduits for direct chemical and microbial 

contamination of the aquifers. Even if casings remain intact, the annular seals around 

them will be compromised. ²Ŝ ŀǊŜ ǊŜŀǎǎǳǊŜŘΣ ƘƻǿŜǾŜǊΣ ǘƘŀǘ άIn the absence of 

subsidence, well seal failure would not be expected.έ όRPCR #162). But, our worry is: 

what about in the presence of subsideƴŎŜΧΧΦ?  

 

 

 

 

Figure 33. 
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Figure 34. Collapse of void space assisted by water flow in aquifer. Source: 
https://www.meteomedia.com/tj/nouvelles/article/science-of-sinkholes-how-do-they-form-and-why 

 

 

 

 

Figure 35. Formation of a sinkhole by failure of caprock. Source: 

https://www.weathernationtv.com/news/sinkholes-whole-lot-danger/ 

 

 

https://www.meteomedia.com/tj/nouvelles/article/science-of-sinkholes-how-do-they-form-and-why
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Figure 36. Sinkhole caused by subsidence from excessive aquifer pumping, analogous to 

interior removal of support. From Perkins (2021).  

 

¶ While the subterranean voids will be filled with water, pooling as influx from  

surrounding matrix, support of the cavity roofs will be significantly compromised, as 

buoyant support of rock by water alone is inadequate (Waltham et al., 2005), and 

former support from the sandstone will be gone. The pool will also concentrate 

contaminants that will percolate to the aquifers below. 

 

¶ The EAP2 (section 6.2.1) states: "the overlying carbonate (limestone) geological layer 

needs to be at least 15 m thick to minimize the possibility of surface subsidence during 

sand extraction activitiesέΦ  Similarly Table 2, Attachment A (p. 2) in RPCR ǎǘŀǘŜǎΥ άLimit 

extraction to areas with competent limestone thicker than 15 mΦέ ¢ƘŜ ƴƻǘŜ for Table 9 

of the same report excerpt in RPCR όƛƴ ¢ŀōƭŜ нΣ !ǘǘŀŎƘƳŜƴǘ !ύ ǎǘŀǘŜǎΥ άExtraction in 

areas of only 10 m of competent limestone is discouraged due to competency 

ǳƴŎŜǊǘŀƛƴǘƛŜǎΦέ  

- So what do we do when thickness is between 10 and 15 m? This is a full one-third 

latitude. 
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- Is this difference the amount of uncertainty inherent in the model, just for 

competent limestone? 

 

- Iƻǿ ǿƛƭƭ ƭƛƳŜǎǘƻƴŜ ŎƻƳǇŜǘŜƴŎȅ ōŜ ŘŜǘŜǊƳƛƴŜŘΣ ŀƴŘ Ƙƻǿ ǿƛƭƭ άcompetency 

uncertaintiesέ ōŜ ƛŘŜƴǘƛŦƛŜŘΣ ŦƻǊ ŜŀŎƘ ǎƛǘŜΚ Will some form of downhole imaging 

technology be utilized (see p. 181)? If so, imaging is limited to the immediate 

vicinity of the borehole wall (https://wiki.aapg.org/Borehole_imaging_devices). Thus 

fractures, discontinuities, and weaknesses in the 60 m cluster diameter can easily be 

overlooked.  

 

- How will the results of competency tests (if any) be used to modify operations? Will 

some reduced extraction still proceed ς we are frightened by extraction only being 

discouraged (not forbidden) where only 10 m of competent limestone exist! Who 

will check and oversee what actually happens? 

 

- Competency does not just depend on thickness (see discussion below). What 

additional criteria will be applied? Or is generic thickness the only determinant? 

Considerable site-specific data regarding the Carbonate stratum are needed before 

comprehensive sand extraction can be undertaken, as subsidence is irreversible. 

άAdditional testing will be conducted to further assess and confirm the limestone and 

overburden thickness and structure as the Project progresses geographically.έ ό9!tнΣ 

section 6.2.1). There are no details in the EAP regarding the plan for this testing, 

including distribution and number of anticipated tests and how they will relate to the 

well cluster locations. How will the necessary advance data be obtained ς from test 

boreholes, from real-time drilling of extraction wells? Of particular concern is the 

ǇǊƻǇƻƴŜƴǘΩǎ ŀǘǘǊŀŎǘƛƻƴ ǘƻ quarries (e.g. TAC #25, RPCR #145, #150), where significant 

amounts of materials have already been removed.  

¶ The EAP seems not to notice that, according to the well logs in WDR, a number of test  

wells did not meet the 15 m minimum limestone thickness criterion (e.g. Well PID 

200824 with a limestone thickness of 11 m)(WDR). But Note: Table A in the Waste 

Characterization and Management Plan (February 6, 2023) cites an assumed limestone 

thickness of 13 m (see pp. 525-526 below). How does this align with the 15 m model? 

      ω     Lƴ wt/w όІмύΣ ά¢ƘŜ ŜȄǇƭƻǊŀǘƛƻƴ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇƭŀƴƴƛƴƎ ǇƘŀǎŜ ƻŦ /ŀƴ²ƘƛǘŜΩǎ ŀŎǘƛǾƛǘƛŜǎ ƛƴǾƻƭǾŜŘ  

                studying the geology and geotechnical conditions to ensure that the method of extraction would not  

                cause surface subsidence (including shifting, sinking, collapsing or slumping at the surface) and would not       

                create a risk of new connections between aquifers underground. In 2021, the extraction method was  

                tested at three ǘŜǎǘ ƘƻƭŜ ƭƻŎŀǘƛƻƴǎ ǿƘŜǊŜ άǎǳǊŦŀŎŜ ǎŜǘǘƭŜƳŜƴǘέ ǿŀǎ ƳƻƴƛǘƻǊŜŘ ōŜŦƻǊŜ ŀƴŘ ŀŦǘŜǊ ǎŀƴŘ  

                extraction was completed.έ (Emphasis is mine). 

             CǳǊǘƘŜǊΣ ά{ǘŀƴǘŜŎΩǎ ƎŜƻǘŜŎƘƴƛŎŀƭ ΨƳƻŘŜƭΩ ǿŀǎ ŘŜǎƛƎƴŜŘ ǘƻ ƎǳƛŘŜ ǘƘŜ tǊƻƧŜŎǘ ŜȄǘǊŀŎǘƛƻƴ ŀŎǘƛǾƛǘƛŜs so that  

                adverse impacts on surface and sub-surface geology are eliminated.έ ŀƴŘ άCanWhite will conduct  

https://wiki.aapg.org/Borehole_imaging_devices
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                physical subsidence monitoring and assessment before, during, and after extraction operationsά (RPCR  

#1). CǳǊǘƘŜǊΣ άThe information used to develop the geotechnical model was drawn from field 

investigations completed by CanWhite and others (Stantec, AECOM, Friesen Drilling) including borehole 

drilling (lithology, structure and other properties) and downhole imaging and testing, assessment of 

limestone material properties, laboratory strength testing, standard penetration tests (SPT), geotechnical 

modeling, and subsidence monitoring before, during, and after exploratory test drilling.έ όRPCR #1).            

            The following observations can be made: 

            1. The two CanWhite studies referenced are not provided in the EAP, nor are the Stantec  

                reports of 2019, 2020 and 2021, nor are there any links to them. The RPCR also  

                references a Stantec 2022 report multiple times (#7, #153, #179), which has not  

                been posted to the Registry. Only a tiny heavily redacted excerpt is shown without  

                context in RPCR, Table 2, Attachment A. We do not know how faithful the paraphrased  

                snippets in the above RPCR quote are to the original report, which is unavailable.  

                Readers are unable to assess the models and the extent, quality and limitations of the  

                data, nor the validity of assumptions, nor the fitness of conclusions for themselves.                       
 

                      ¢ƘŜ ǇǊƻǇƻƴŜƴǘΩǎ ǊŜŀǎƻƴ όRPCR Інύ ƛǎ ǘƘŀǘ άReports which contain trade secrets,  

                scientific or technical business information, or other information of a proprietary  

                nature are shared with the regulator on a confidential basis.έ, and therefore are not  

                for the rude gaze of the indiscreet, gawking and interfering public. Surely the    

                entire reports cannot consist of confidential information? This excessive secrecy only  

                fuels suspicion and distrust by the public of both regulator and proponent.  

 

                 άSio is willing to share its modeling results with the CEC experts, yes. However, these  

                results contain confidential information and will only be shared with those CEC     

                technical experts who have signed an NDAΦέ ό{{/wLwм Іa{{!/-IR-011).  

                Since the crux of the project is centred on these very models and their credibility, and  

   since critical approval decisions will depend on this information and its validity and   

   soundness, this places scrutiny, evaluation, and due diligence in the hands of a  

   very limited, select, and restricted few.  

 

                A project of this immense magnitude and potential impact surely ought to be  

                examined by as wide an array of interests as possible in order to ensure that a broader  

                consensus and range of expertise are engaged. Surely there is very little truly    

                ΨǇǊƻǇǊƛŜǘŀǊȅΩ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ ƴŜŜŘǎ ǘƻ ōŜ ǇǊƻǘŜŎǘŜŘΚ ²Ƙŀǘ ƛǎ ǎƻ ǎŜŎǊŜǘ ŀōƻǳǘ ƻǳǊ  

                limestone and shale ς those are not being mined and sold, are they? Are people  

                drinking secret water from their wells? 

 

                More extracts, however, from the elusive Stantec 2022 report are subsequently  

                relayed in GTTR, where we learn that the Stantec report dealt with five potential  

                limestone failure modes, focusing on one (i.e. bending) in particular:  
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άanalysis concluded that the lowest limestone layer was at risk of failing (i.e., breaking) and collapsing into 

ǘƘŜ ǾƻƛŘ ƛŦ ǘƘŜ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǾƻƛŘ ōŜŎŀƳŜ ǘƻƻ ƭŀǊƎŜ ŦƻǊ ǘƘŜ ƭŀȅŜǊ ǘƻ άǎǇŀƴέ ǘƘŜ ƻǇŜƴƛƴƎΦ CƻƭƭƻǿƛƴƎ ǘƘŜ 

collapse of the lowest limestone layer, the overlying layer would no longer be supported from below and 

would also be at risk of collapsing into the void. This failure mode would continue in an upward direction 

until a limestone layer has sufficient strength to span the underlying void. In the event that all of the 

limestone layers failed, the overlying quaternary deposits would no longer be supported, and they would 

also be at risk of collapsing into the void. Such a collapse would have the potential to result in subsidence 

at surface (e.g., sink holes). (GTTR, pp. 13-14).   

 

This is well known information. For example, according to Waltham et al. (2005), voids 

progressively propagate upwards in overlying limestone failure (Figure 37A and B). The 

duration of this failure is variable, but may occur over a prolonged period of time: 

άAlthough the development of an expansion dome is very slow and may take several 

years or decades [but] The appearance of a sinkhole on the surface is very sudden, 

which makes it potentially dangerous to people and property in the vicinityέ όL/a/Σ 

2008). 

 

Waltham et al. (2005) proposed that, in simplified fashion, bending failure may be 

described thus, i.e. άto treat the beds as beams failing under their own weightέ:  

 

  
 

[kN = kiloNewton]. These authors noted, and we can see from the above, ǘƘŀǘ άThe 

critical factor is therefore the tensile strength T of the limestoneέΦ ¢Ƙƛǎ ƳƻŘŜƭ ŀǎǎǳƳŜǎ 

that the limestone span or beam is homogeneous and intact. In the present situation, 

however, the latter assumptions may not hold. For example, unit weight and strength of 

limestone may vary both horizontally and vertically in the project area. 
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Figure 37A. Progressive limestone roof failure above subterranean cavity, with detachment and 

collapse occurring sequentially along successive planes of weaker interbedded layers. From 

Waltham et al. (2005). 

 
Figure 37B. Progressive limestone roof failure. Sequential detachment along bedding planes results in a 

smooth flat ceiling. The cavity gradually increases in height. Note fractures in the next layer that will fall. 

Source: 
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.lyellcollection.org%2Fdoi%2F10.1144%2Fsp279.3&psig=AOvVaw1y84viUiBP65x

FtZFrjLfc&ust=1673801813864000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCNik06bEx_wCFQAAAAAdAAAAABAQ 
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άStantec estimates that the limestone beddings will behave as a multi beam supporting system for the 

combined load from overburden and limestone. Although the lower beams can be unsupported and 

damaged (and potentially collapse into the cavity), a portion of the beam will remain stable and act as a 

cantilever beam to support the upper stratigraphy. This will result in a progressively smaller unsupported 

beam span upward.έ ό{{/wLwм Іa{{!/-IR-009) (Emphases are mine). 

 

- Evaluation would be required for each site, as caprock and overburden conditions 

are site-specific.  

άSio will be drilling and coring wells regularly in areas of extraction prior to drilling 

the extraction wells to confirm overburden and limestone thickness. Core samples 

will be taken and analyzed to confirm limestone competency.έ ό{{/wLwм Іa{{!/-IR-

ллфύΦ άConfirmέΣ ƴƻǘ ŀǎŎŜǊǘŀƛƴΚ ²Ŝ ŀƭǊŜŀŘȅ ƪƴƻǿ ǘƘŜ ƻǳǘŎƻƳŜ ōŜŦƻǊŜƘŀƴŘΚ 

 

!Φ ²Ƙŀǘ ŘƻŜǎ άregularlyέ ƳŜŀƴΚ bƻǘ ŀǘ ŜŀŎƘ ǎƛǘŜΚ 

.Φ ¢ƘŜǊŜ ǿƛƭƭ ōŜ άdrilling and coring wellsέ before extraction wells are drilled. How 

many boreholes of the various descriptions will there actually be? Will some/all of 

these preliminary wells become extraction wells? What is the protocol for 

abandoning the inutile, presumably narrow-gauge, coring wells? 

C. How much time will be required for the samples to be analyzed before extraction 

drilling proceeds? 

 

- άa portion of the beam will remain stableέΣ ǇǊƻǾƛŘŜŘ ǘƘŀǘ ǘƘŜ ǇƻǊǘƛƻƴ ƛǎ ƴƻǘ ōŜǎŜǘ 

with incipient or actual fractures, discontinuities, irregularities or inclusions. How 

will this be evaluated from a small-diameter core sample and borehole?  

άThe zones of carbonate limestone with vertical joints are excluded from the beam 

system evaluationέ ό{{/wLwн Іa{{!/-IR-009(f)). What about horizontal weaknesses 

within the beams?   

 

- ! άprogressively smaller unsupported beam span upwardέ can be expected when 

the limestone is competent, homogeneous, and intact. But it may be riddled with 

joints and fractures, in which case the unsupported beam span may not decrease as 

the lower layers fall away. It will have been perforated by 5 or 7 boreholes (or an 

unknown number  ς see p. 59). One of the boreholes will be in the center of the 

beam. The span will have sustained vibration from multiple drilling.  

 

- In Figure 37, we see that the limestone walls of the collapsed area have remained 

reasonably vertical and roof span has not substantially decreased. The issue is 

confounded by the fact that cavity shapes will be irregular (SSCRIR2 #CEC-IR AppA). 

How will widest width span in oblong cavities (perpendicular to the long axis of the 

cavity) be calculated or measured? 
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- Over time, as supporting caprock thins, it offers less resistance to vertical flow of 

water from above, and karstic solution of the carbonate may accelerate and further 

weaken the caprock, and consequently its ability to support the same overburden 

mass.  

 

In practice, and certainly in the instance of Red River Carbonate, the simplified model is 

ŎƻƴŦƻǳƴŘŜŘΥ άFactors that reduce stability include rock jointing that weakens or 

destroys the beam, any overburden load that bears on the beam, dipping geological 

structures that complicate the roof profile and time that allows strength decreaseέ 

(Waltham et al., 2005). We can add here any anthropogenic activities that may 

destabilize or place added load on the span. 

 

The age of the Ordovician Red River Carbonate is ŀƭǎƻ ŀ ŦŀŎǘƻǊΥ άRock strength decreases 

with time due to fracture propagation from stress points at grain boundaries on critical 

surfaces, and it is realistic to cite a long-term decrease of tensile strength to about 30%έ 

(Tharpe, 1995 in Waltham et al., 2005). 

 

We are not vouchsafed the άǇǊƻǇǊƛŜǘŀǊȅέ details of the Stantec model and exactly which 

ŀƴŘ Ƙƻǿ ǇŀǊŀƳŜǘŜǊǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ŀǊǊƛǾŜ ŀǘ ǘƘŜ ΨƳƛƴƛƳǳƳ ǘƘƛŎƪƴŜǎǎΩΦ ²ŀƭǘƘŀƳ Ŝǘ ŀƭΦ 

όнллрύ ƘŀǾŜ ǿŀǊƴŜŘ ǘƘŀǘ ǎƻƳŜ ƳƻŘŜƭ ǾŜǊǎƛƻƴǎ ƘŀǾŜ ŜǊǊŜŘ ōŜŎŀǳǎŜ ǘƘŜȅΥ άused shear 

strength in place of tensile strength for failure and therefore achieved an unrealistically 

large stability envelopeέΦ Lƴ ŀƴȅ ŎŀǎŜΣ άShear strength is immensely variable for a rock 

mass, as it depends on the immediate disposition of fractures and fissures; a very 

approximate figure may be taken as about one-tenth of the shear strength of the intact 

rockέ ό²ŀƭǘƘŀƳ Ŝǘ ŀƭΦΣ нллрύό9ƳǇƘŀǎƛǎ ƛǎ ƳƛƴŜύΦ 

 

            2. Besides the unknown extent and quality of the data in the suppressed Stantec reports,  

                some other data were sourced from AECOM, as well as WDR which contains  

                descriptive lithology for 42 ōƻǊŜƘƻƭŜǎΦ Ψ{ǳōǎƛŘŜƴŎŜ ƳƻƴƛǘƻǊƛƴƎΩ ǿŀǎ ŀǇǇŀǊŜƴǘƭȅ  

                conducted at only three locations (presumably à propos some of the injection well  

                permits).  

 

                Given the information needed, is this enough to generate a reliable and accurate  

                model, particularly in light of the questions below? Is confidence in the robustness  

                and dependability of the unrefined ƳƻŘŜƭ ƧǳǎǘƛŦƛŜŘ ǿƘŜƴ ǎƻ ƳǳŎƘ ƛǎ ŀǘ ǎǘŀƪŜΥ ƛǘ άwill  

                guide the location, arrangement, and depth of the annual extraction wells. The rules  

                for operation will determine locations for well clusters, how far apart the extraction  

                wells are from each other, and how much sand can be extracted from any one well.ά   

                (RPCR #1).  
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                In other words, the proposed EAP descriptions for well cluster locations, well  

                arrangements and other details laid out in the EAP may be passé and actual  

                configurations and practices may depart from those in the proposal. Who will oversee  

                whether these departures are acceptable or allowed? Will these routine and ongoing  

                deviations be obscured within the cosy seulement-entre-nous confines of the so-called      

                άƭƛǾƛƴƎ ŘƻŎǳƳŜƴǘǎέΚ 

 

          3. άStantec developed the basis of geotechnical design to meet the short- and long-term  

               stability requirements for the extraction cavity and caprock.έ όRPCR, #1).  

 άThe cavity opening size is limited such that the expected damaged caprock does not   

  reach the upper layers of the caprock and the undisturbed caprock layers are thick  

  enough to support the overburden load.έ ό{{/wLwм Іa{{!/-IR-009). Again, this is for  

  homogeneous, undamaged limestone: how representative is such limestone  

  throughout the area?  

 

  What does the model show where the center of the caprock, where stresses are  

  greatest, is pierced by a borehole, i.e. the central well of the cluster? 

 

               Table 9 in RPCR provides extraction disturbance zone dimensions and limestone  

               thicknesses which appear to have been generated by the model, the modus and  

  assumptions of which are mostly not known/provided (except for some selected   

  additional parameters in SSCRIR1 (#MSSAC-IR-009)), neither are the data which feed  

  the model. The notes below the table suggest the many severe limitations and  

  theoretical nature of the exercise. Will this be the one-size-fits-all protocol for  

  decisions on extraction conditions and operations? άProactive modelling before  

  annual extraction activities will be used to restrict extraction activities to the    

  Ψ!ƭƭƻǿŀōƭŜ 9ȄǘǊŀŎǘƛƻƴ 5ƛǎǘǳǊōŀƴŎŜ ½ƻƴŜ 5ƛƳŜƴǎƛƻƴǎΩ ά (RPCR #1). Is this restriction   

  ΨƎŜƴŜǊŀƭƭȅΩ for the areaΣ ƻǊ ΨǊŜǎǇŜŎǘƛǾŜƭȅΩ ŦƻǊ ŜŀŎƘ ǎƛǘŜΚ  

 

               On what data will ǘƘƛǎ άproactive modellingέ ōŜ ōŀǎŜŘΚ What assumptions will continue  

               to be made? What happens when reality turns out to be different, because  

               confounding factors were not included or foreseen? The proponent indicates that  

               additional parallel data collection will be ongoing, which is a concern, because surely it  

               would be appropriate to embark on the work with a more robust and reliable data  

               set already in place. And, we have to wonder, what of the luckless abandoned sites  

               that identified the need for corrections and adjustments in the first place? What is their  

               fate? 

 

 According to RPCR (#179), the proponent indicates that άthe modelling described in  

 both the geotechnical study  (Stantec 2022) and the Hydrogeology and Geochemistry  

 Assessment Report (EAP, Appendix A) will be periodically updated and improved over  
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 time as more data continues to be collected in accordance with hydrogeological and  

 geotechnical monitoring plans.έ [Note: datum = singular, data = plural] 

  

 The uncomfortable message here is that application of earlier versions of the model will  

 identify shortcomings in that model, which will be continually adjusted as time and   

 experience dictate the necessity to do so. Again, what will happen to all of those  

 ƛƴǘŜǊƛƳ ΨƭŜŀǊƴ-as-you-goΩ wells, and will there be liability for mistakes? 

 

            4Φ aƻƴƛǘƻǊƛƴƎ ŦƻǊ ǎǳōǎƛŘŜƴŎŜ ǿŀǎ ŀǇǇŀǊŜƴǘƭȅ ŎƻƴŘǳŎǘŜŘ ƻƴƭȅ άbefore and after sand  

   extraction was completedέΣ ŀƴŘ άThe maximum measured change in ground elevation   

   at any of the extraction sites was only ¬0.002 m (2 mm)έ.  

 

   άStantec assumes that the results of settlement monitoring to date, which indicates no   

   apparent early-term settlement, is representative of probable settlement during full-  

   scale mining and the long term. There remains some potential for changes in local  

   support conditions to generate settlement in the short or long term.έ (SSCRIR1  

   #MSSAC-IR-009). 

 

   Unless some very drastic disturbance transpired, such as an underground explosion,  

                or unless the cavity was very large and near the surface, surface subsidence would not   

                occur immediately, since the void is some considerable distance below, and stresses  

                from interior collapse would propagate in the unsupported weight over a period of  

                time before failure would be evident at the surface. Quoting from Waltham et al.  

                όнллрύΣ άThe natural consequence of progressive roof failure is upward void  

                migration, which may reach the surface where it causes instantaneous major  

                subsidence in the form of a collapse sinkholeΦέ ό9ƳǇƘŀǎƛǎ ƛǎ ƳƛƴŜύΦ According to the  

                latter author, it is not possible to predict when final collapse will occur: it may be  

                months, years, or centuries. Iƻǿ Ŏŀƴ άearly-termέ ŎƻƴŘƛǘƛƻƴǎ ōŜ άrepresentativeέ ƻŦ  

                future situations? 

 

   Therefore monitoring would be more usefully done over months, years, decades+  

   rather than daysΣ ƻǊ άearly-termέ.  

 

- What is the time period for the ƳƻƴƛǘƻǊƛƴƎ άafter extraction operationsέ ǇǊƻƳƛǎŜŘ   

above (RPCR #1)? Is monitoring of each cluster being promised? For the length of 

time (years) that would be required, surely this is an impossible task? Therefore, in 

realistic terms, subsidence could easily occur at unmonitored sites at any time. 

 

- What were the thicknesses and other characteristics of the overlying strata at the 

three test sites? How similar or dissimilar were the detailed lithology and 

stratigraphy including overburden among the three sites?  
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- In order for surface subsidence to occur, the cavity roof must first sag and fail. Even 

if this could be the best place to monitor imminent collapse, it would not be 

technically practical or even possible, given the overwhelming number of sites. 

                    However, even with appropriate monitoring there is little that could be done about  

                    it other than to warn the landowner/public and fence off the area. 

 

 5. Furthermore, the reported monitoring involved single wells rather than clusters.   

      Would not risk of subsidence be concomitantly greater when several wells are  

      operating in mutual proximity? While seven simultaneously operating wells are  

      mentioned throughout, Table 2-1 (EAP1) and Table 6-3 (EAP2) identify 10 extraction  

      rigs (thus potentially two entire 5-well clusters could be operating at the same time,  

      unless there are 7 well clusters). Yet even with multiple operations, immediate  

      subsidence would not be expected unless the strata overlying the cavities are  

      exceptionally thin or loose. 

 

             6. How will the model take into account the variation in amounts of reinjected water? 

 

            7Φ άso that adverse impacts on surface and sub-surface geology are eliminatedΦέ Perhaps  

                άǊŜŘǳŎŜŘέ ƻǊ άŀǘǘŜƴǳŀǘŜŘέ would be more realistic ǘƘŀƴ άŜƭƛƳƛƴŀǘŜŘέ, which is a  

                categorical and impossible guarantee. The above ǊŜǇŜŀǘŜŘ ǿƻǊŘǎ άwould notέ also  

                promise and guarantee. Who would independently monitor, enforce and underwrite  

                this guarantee, well into the misty future? And then, should the guarantee fail, how  

                could the damage possibly be fixed? 

 

           8.  Besides simple thickness, horizontal and vertical differences in mechanical attributes  

                of the limestone may also affect its stability, for example it may vary substantially in  

                porosity (Manger, 1963), chemical and physical composition                          

  (https://geology.com/rocks/limestone.shtml),  and density (a general range of 1.55 - 2.75 g/cm3)            

(https://chem.libretexts.org/Ancillary_Materials/Exemplars_and_Case_Studies/Exemplars/Geology/Density_of_Rock

s_and_Soils). Porosity in turn is not absolute, but may vary in response to stressors such as   

  pressure (cf. TAC #51).  It is not known what values for limestone properties were used  

  in the Stantec model, and whether they reflected or were representative of the ranges  

  of values found in the project area.  

 

  In RPCR όІмύ ŀǇǇŀǊŜƴǘƭȅ άassessment of limestone material properties, laboratory 

  strength testing, standard penetration tests (SPT)έ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘΦ Iƻǿ Ƴŀƴȅ  

  samples were analyzed, and how did they relate to the project area and local   

  stratigraphy? Where are the statistical analyses, what variability was found, and were  

  these ranges incorporated into the model parameters? Where are these data, for  

  surely limestone material properties are not proprietary? 

https://geology.com/rocks/limestone.shtml
https://chem.libretexts.org/Ancillary_Materials/Exemplars_and_Case_Studies/Exemplars/Geology/Density_of_Rocks_and_Soils
https://chem.libretexts.org/Ancillary_Materials/Exemplars_and_Case_Studies/Exemplars/Geology/Density_of_Rocks_and_Soils


158 
 

 

          9. Ψ[ƛƳŜǎǘƻƴŜΩ όsensu lato) is not a uniform material.  At the broadesǘ ƭŜǾŜƭΣ ΨƭƛƳŜǎǘƻƴŜΩ  

              and calcite consist of calcium carbonate, dolomite also contains magnesium. In practice,  

              these materials present as a spectrum depending on relative composition, hence  

              classification is somewhat arbitrary, for example:  

 

 
              (https://spectralevolution.com/applications/mining/identifying-calcite-dolomite-and-clays-in- 

                 limestone/). 

 

In the field, limestones, dolomites and clay can be broadly differentiated by their 

reflectance spectra using a field spectrometer (Figure 38 )(Ibid.). However intergrading 

is common, resulting in further overlapping petrological terms such as argillaceous 

dolomite, dolomitic shale, etc. A further level of complexity is the incorporation of other 

elements, such as silica, iron and manganese, that may affect mechanical properties. 

The point here is that virtually all of these combinations can occur in Red River 

/ŀǊōƻƴŀǘŜΦ ¢ƘŜǊŜŦƻǊŜ ǘƘŜ ǇǊƻǇƻƴŜƴǘΩǎ ŎǊƛǘŜǊƛƻƴ ƻŦ ΨƭƛƳŜǎǘƻƴŜ ǘƘƛŎƪƴŜǎǎΩ ƴŜŜŘǎ 

substantial further refinement, as competency will be site specific and complex. 

 

 

 
Figure 38. Reflectance spectra for dolomite, calcite and kaolinite (i.e. clay). Source: 
https://spectralevolution.com/applications/mining/identifying-calcite-dolomite-and-clays-in-limestone/ 

 

https://spectralevolution.com/applications/mining/identifying-calcite-dolomite-and-clays-in-
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Limestone contains layers of varying hardness and tensile strength, which materially 

affect its ability to support load (Figure 39):  

 

 
Figure 39. Limestone pillar showing banding of stronger and weaker strata. Weaker 

cementing bands may be quite thin, and the layers below them are more likely to fall 

away. (Highlight is theirs). Source: https://www.msha.gov/sites/default/files/events/Pillar-

Collapse-Risk-Analysis-2021-.pdf 

 

              Unless it has been subject to extensive early reworking and turbation, Red River  

              Carbonate, due to its sedimentary nature and lengthy period of deposition, is  

              composed of layers of varying hardness, thickness and composition (Haidl, 1992),  

              with attendant variable material properties and susceptibility to fracture, dissolution   

 and erosion, which manifest as rib slabbing (Figures 40-41). On close examination, we   

 can also see this layering in the three drill cores shown in AppA5 (C.3). The question   

 arises: how will/can competency be assigned for the entire thickness of   

 heterogeneous limestone at any given site?  

 

        



160 
 

 
                                                                                                                                            Photo: E. Pip 

Figure 40. Groundwater-worn Red River carbonate specimen (Springfield) 

demonstrating rib slabbing, due to unequal attrition of closely spaced strata of varying 

hardness. The harder ridges have a melted appearance as softer interbedded layers 

have been differentially dissolved by water. Under stress, the layers will tend to 

separate along the weaker bedding planes. Dr. E. Pip Collection. 

 

 

 
                                                                                 Photo: E. Pip 

 
                                                                                                                                  

                                                                                                                                                        

9. Layers can also be erratically folded in a myriad of ways, illustrating the tremendous  

    variability that can occur even within a very small distance (Figure 42). Thus a core sample  

    may not accurately represent geological conditions even a meter away. 

Figure 41. Weathered Red River 

Carbonate dornick showing  

superficial macroscopic layering of 

strata. There are actually many 

fine layers (lamination). Dr. E. Pip 

Collection 
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                                                                                                                                                                        Photo: E. Pip 

Figure 42. Weathered Red River Carbonate boulder showing erratic folding of layers. 

Arrows indicate incipient fracture zones (i.e. secondary porosity), note: they are here 

perpendicular to bedding planes. Cavity on left is biogenic, entire structure may be a stromatolite 

(compare similar  https://www.dreamstime.com/stock-photo-fossil-stromatolite-wyoming-image-shows-collected-big-horn-

mountains-stromatolites-were-formed-blue-green-algae-image54326532). Dr. E. Pip Collection. 
  

10. The Red River Carbonate contains diverse additional lithological constituents, which  

influence overall mechanical and hydraulic conductivity properties. Various lutites (shale, 

claystone, mudstone, siltstone) are common (Figure 43).  
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                                                                                                                                                    Photo: E. Pip 

Figure 43. Laminated claystone (Springfield) showing fine stratification. Also note pitting 

and tunnels from ancient bioturbation. Dr. E. Pip Collection. 

 

Nodular chert is frequently found (Figure 44 A and B), and here varies through the entire 

chert color spectrum: pure white to yellow, red, dark green, brown, light to dark gray, and  

black (personal observation) (Figure 44 C). Its disposition and occurrence is highly variable, 

as we see on magnification of the Chip Tray Photo Logs in AppA5. Concretions may also 

occur (Figure 45), as well as pyrite (see Figure 74, pp . 275-276). The presence of such 

materials and structures, and their unpredictability, must be considered in the stress 

response of the limestone, although they are likely to be missed by the borehole core.  



163 
 

 
Figure 44 A-B. Chert nodules from Red River Carbonate (Springfield). A: Typical ΨƪƴƻōōȅΩ 

morphology within highly porous soft limestone matrix. B: Waxy distressed chert nodule 

stained ǿƛǘƘ ƛǊƻƴΣ ǎƘƻǿƛƴƎ ƛǊǊŜƎǳƭŀǊ ΨŦƭŀƪȅΩ ŎƭŜŀǾŀƎŜ that is not related to any bedding plane. 
Photos: E. Pip, Dr. E. Pip Collection. 

 

 

                                                                                                                                 Photo: E. Pip 

A 
B 
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Figure 44 C. IŀǊƭŜǉǳƛƴ άƳŀǎƘ-ǳǇέ of gray, brown and white waxy chert (Springfield), 

ǿƛǘƘ ŀƴŎƛŜƴǘ ŜȄŎŜǇǘƛƻƴŀƭƭȅ ǿŜƭƭ ǇǊŜǎŜǊǾŜŘ ΨƎƻǳƎŜΩ, apparently made by an animal 

approximately 450 million years ago while the layers were still fictile: their exact original 

texture is reproduced. Underside contains burrows and vugs lined with calcite crystals. 
Dr. E. Pip Collection. 

 

 

                                                                                                                                                Photo: E. Pip 

Figure 45. Banded argillaceous concretion (Springfield). Note fissility into thin layers, 

across accretionary planes in this example. Dr. E. Pip Collection. 

 

       10. Geochemistry of the limestone is heterogeneous (Figure 47 A-F). In Red River  

              Carbonate, frequent pockets of oxidized precipitated iron occur as staining, or brittle  

              concretions, resulting from ancient bacterial iron metabolism (e.g. Figure 46 C), or  

              ancient shifts in environmental anoxic/oxic balance. These may substantially  

              compromise mechanical strength.  
                                                                                                                                                       

       11. Extensive personal observation has shown that, in addition to the well- 

known mottled dolomitic Ordovician Tyndall limestone (Selkirk Member of Red River 

Carbonate)(e.g. https://www.manitoba.ca/iem/geo/stratmaps/pdfs/orr-1.pdf), numerous highly 

fossiliferous beds occur sporadically, which are structurally very porous and brittle 

(Figure 46 A-F). The Red River Carbonate is a treasure trove of the remains of a diverse, 

lively and abundant ancient marine ecosystem of the Williston Basin, and is riddled with 

numerous vacant burrows, molds, vugs, and abundant stromatolites, corals, 

https://www.manitoba.ca/iem/geo/stratmaps/pdfs/orr-1.pdf
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brachiopods, crinoids, trilobites, molluscs, and mystery organisms which represent 

body-organization types that no longer exist. (It is estimated that 61% of marine genera 

were extinguished at the end of the Ordovician period in this first of five Phanerozoic 

mass extinctions, and occurred due to climate cooling and associated habitat loss 

(Finnegan et al., 2012)). Since taphonomic conditions are such that softer parts undergo 

greater shrinkage and attrition than harder structures in bottom sediments (Pip, 1988), 

disappearance of the former may leave cavities and porosity in the lithified matrix. In 

Red River Carbonate, bedding planes tend to separate and crumble in these zones of 

weakness. Such strata cannot be considered competent limestone.  

 

Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ²ƛƴƴƛǇŜƎ {ŀƴŘǎǘƻƴŜ Ƴŀȅ ŀƭǎƻ ƘŀǊōƻǊ ŦƻǎǎƛƭǎΥ άLarge gastropods, 

receptaculitids and ichnofossils are common in the sandstone.έ ό[ŀǇŜƴǎƪƛŜΣ нлмсύΦ  
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Figure 46 A-F. (above). Red River Carbonate (All from Springfield). None of these can be 

considered competent limestone. 

 

A: Specimen showing a high degree of heterogeneity and porosity due to fossils, burrows and   

     debris.  

B: Boulder (vicinity of proposed project) showing heterogeneity and embedded fossils. 

C: Boulder showing severe distortion, with cavities and burrows. Arrow indicates iron  

     precipitate resulting from ancient bacterial metabolism: such areas are extremely brittle, and    

    are common in Red River Carbonate.  

D: Patchwork limestone and dolomite, arrows indicate holes and burrows. 

E: Limestone slab with gastropods and brachiopods.  

F: Very loosely consolidated specimen displaying a longitudinal section of a rugose coral. These  

     kinds of friable deposits may be many meters thick.  

 

All photos by E. Pip from Dr. E. Pip Collection. 
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