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Purpose 
This document is provided to the Clean Environment Commission in response to inquiries received for 

additional information on the sand extraction method and operations for the proposed Vivian Sand 

Extraction Project (the “Project”).  

1.0 Production Operations 
The Project will be developed as a sequential extraction well drilling operation with progressive annual 

closure/sealing of extraction wells and progressive annual rehabilitation of temporarily disturbed areas. 

Temporarily disturbed areas include land required to accommodate the extraction wells, drilling rig access 

trails, equipment laydown areas (within well cluster areas) and trails to accommodate the slurry lines and 

water return lines. Extraction operations will occur annually from April to November, weather permitting, 

and drilling and decommissioning activities will occur year-round, weather permitting.  

When the original Vivian Sand Extraction Project Environment Act Proposal was filed (AECOM, July 2021), 

Sio Silica (Sio) anticipated extracting sand as a sand and water slurry from up to 467 extraction wells per 

year at an approximate depth of 61 m (200 ft) in the Winnipeg Sandstone aquifer. As a result of recent 

refinements in the Project plan aimed at improving efficiency and minimizing the Project footprint, Sio 

Silica has reduced the total number of wells required per year from 467 to 324 (a 30% reduction).  

Operations will start with lower numbers of wells (up to 280 extraction wells), with the number of 

extraction wells gradually increasing over the first few years of operation. Not all extraction wells during 

each year of operations will be operating simultaneously (i.e., at the same time).  

During the initial ramp up phase of the Project approximately 1,176,000 tonnes of silica sand will be 

extracted annually.  Over time, the production rate will increase from 1,176,000 tonnes of silica sand to 

1,360,000 tonnes of silica sand produced annually at Sio’s licensed Processing Facility. During each year 

of sand extraction operations, extraction wells were initially planned to be clustered in groups of seven 

(7) wells within 50- 60 m diameter well cluster areas.  The current plan is that wells will now be clustered 

in groups of one (1) to five (5) wells within a 60 m diameter well cluster area based on refinements to the 

Project plan that have occurred since filing of the original EAP document. Extraction wells will be located 

approximately 18 m apart within these well clusters and their placement will abide by the Stantec 

Geotechnical Analysis (Stantec, 2022).   

To produce the initial ramp up phase of 1,176,000 tonnes an average of 56 well clusters consisting of up 

to five (5) wells each will be sequentially developed and progressively decommissioned and rehabilitated 

each year.  Once drilled, these wells will be producing for five to seven days. All wells within a well cluster 

are not planned to be operating at the same time. The objective is to keep the slurry supply continuously 

moving to the Processing Facility at an optimal and manageable rate. Therefore, up 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). The operations will move in a pattern from one well 

cluster to the next, with wells being progressively sealed in accordance with Provincial regulations. This 
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will occur sequentially over the April to November timeframe with all wells being sealed 

(decommissioned) sequentially and the disturbed areas rehabilitated annually. 

A conceptual diagram illustrating how the extraction wells within each well cluster can be configured is 

shown in Figure 1-1. 

Figure 1-1: Updated Conceptual Extraction Well and Well Cluster Layout 

 

2.0 Extraction Well Design and Drilling  
Silica sand will be extracted from the Winnipeg Sandstone aquifer using an airlift extraction method which 
uses a dry screw compressor to circulate air into the bottom of the installed production pipe within each 
extraction well to extract the sand which is then placed in a slurry line for transportation directly to Sio’s 
licensed Processing Facility. Extraction wells will first be drilled by a water well rig ahead of extraction 
activities.  Wells are capped and secured once drilled while awaiting extraction. Extraction is performed 
with a different water well rig and once extraction is complete the equipment is removed, and the well is 
sealed (abandoned) in accordance with The Groundwater and Water Well Act and The Mines and Minerals 
Act requirements. Drilling of extraction wells will occur year-round.  
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In the original EAP filing, the Project plan considered clusters of seven wells in an approximate 60-70 m 
diameter area. Based on recent refinements aimed at improving efficiency and reducing the Project 
footprint, Sio is now able to complete sand extraction with five wells or less in a cluster, reducing the 
number of wells required per year from 467 to 324 (30% reduction, see Figure 1-1 for an example of the 
updated cluster layouts). These wells will be drilled in advance of extraction activities occurring using a 
water well rig and using standard industry practice water well drilling techniques. When each well is 
drilled, casing will be installed and cemented in place to create a barrier between the various formation 
layers to prevent vertical mixing of the different aquifers present in the area of sand extraction. This is the 
same process as with water well drilling. Additional detail on the cementing process is provided below.  
 
The well drilling and design are as follows: 

1) Establish access to the drilling location;  
2) Advance borehole and casing through overburden using dual rotary drilling methods;  
3) Install PVC surface casing into upper portion of Red River Carbonate;  
4) Advance borehole through Red River Carbonate formation and underlying shale;  
5) Install PVC casing from surface to Winnipeg Sandstone; 
6) Cement borehole through shale and lower Red River Carbonate to prevent inter-aquifer mixing. 

 

Wells will be drilled into the sandstone over one to two days. Once a well is drilled and casing is in place 
with cement as per The Groundwater and Water Well Act requirements, wells are securely capped until 
sand extraction activities begin. Wells are planned to be 12- 16” in diameter with expected efficiencies to 
reduce the size in the future. Wells 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. An example of a standard 
domestic water well is seen in Figure 2-1 below: 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-1: Examples of a Standard Domestic Water Well.  
Image Source: Constructing and Sealing Wells in Manitoba 

 
Cementing practices follow the requirements of The Groundwater and Water Well Act, therefore, cement 
is pumped using a tremie line from surface.  Cement is a predetermined mixture of cement and bentonite 
to create a reliable seal between the layers of the sandstone, shale, and carbonate to prevent inter-aquifer 
mixing.  Cement is given the time it needs to set prior to extraction activities commencing and cement 
samples are collected from each batch and monitored for set up and quality (minimum of 12-24 hours).  
 
An example of the Extraction well design is illustrated in Figure 2-2 below: 
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Figure 2-2 Example of Extraction well design 
 

2.1 The Sand Extraction Method  

Once the wells are drilled in one area, the extraction equipment will be set up and extraction will begin. 
All extraction equipment is designed to be mobile and therefore have less of an impact.  Sound barriers 
will be used around the site to limit the sound. At any given time, up to seven extraction wells are the 
maximum number of wells expected to be operating simultaneously (i.e. at the same time). These seven 



Sio Silica Supplement Information – Document #1 – Silica Extraction Method 
Vivian Sand Extraction Project (File # 6119.0) 
 

5 
 

active extraction wells will be spread across two adjacent well clusters. Wells will be brought online and 
shut off at different times. Therefore, wells will always be at different stages and will not be timed to all 
start and stop at the same time. Sand extraction activities will occur 24/7 from April through November ( 
weather dependant).  
 
Sio Silica will use an extraction method that has been developed using water well industry methods.  This 
technique uses a dry screw compressor to circulate air at varying depths installed inside the production 
pipe within each extraction well to extract the sand which is then separated from the water at surface 
and placed in a slurry line for transportation directly to a sand Processing Facility.  While this is occurring, 
water that is removed from the sand on surface is filtered and treated with UV and returned to the aquifer 
as the well is producing sand. This water is returned by gravity with no pressure applied at any time and 
is referred to as re-injection. 
 
The extraction method combines the traditional method of airlift used to develop water wells and a dual 
rotary set up usually used to drill wells in unconsolidated formations to extract sand. The re-injection of 
water resembles that of the flood reverse water well drilling technique but is fed as water is available and 
by gravity flow only. Design changes and alterations to these techniques have been made to allow for 
sand to flow freely into the production pipe and be removed to surface over a longer period of time and 
a larger volume then that of just drilling a water well. This also allows for the return of the water that is 
brought to surface by this method, so that only sand is sent to the facility for processing which leads to 
little to no water removal from the aquifer due to the extraction activities. 
 
To do this, the production pipe is installed to be movable in the wellbore independently. This means that 
while the extraction is occurring the pipe can be moved up and down as needed to collect sand. This 
requires the rig at surface to be able to move the production pipe as needed. In parallel with this, the 
compressor feeds an airline with a drill bit at the end of the airline which is inside the production pipe. 
This airline can also move up and down independent of the casing to allow the point of air injection to 
change. This ensures that the pipe does not become clogged with sand at any time. As the air is injected 
into the production pipe, it does not have anywhere else to go but to surface. Therefore, as the air comes 
to surface it creates a water flow that causes sand to come to surface.   
 
In traditional sandstone water wells, casing is permanently installed and usually contains a well screen to 
keep sand out of the well. A pump attached to stationary piping is used to draw water from the sandstone 
aquifer. Over time it is not uncommon to see some sandstone wells with small amounts of sand pumped 
up by the well pump.  In the case of Sio Silica’s extraction method, casing is installed for the life of the 
well, and instead of a well pump, the production pipe and airline are used.   In this case, the production 
pipe and airline are used to produce sand for several days and must be movable unlike a well pump that 
stays stationary.  Typically, in a dual rotary design the airline can be used with air or mud and the casing 
will operate together, with the ability to make adjustments independently, then the airline will be 
removed, and the casing will remain.  With Sio Silica’s extraction method, the pipe moves freely allowing 
sand to infill in the void created when the pipe is lifted and be removed by the pipe as it is lowered. The 
production pipe is also not permanent and is removed after the extraction is complete on a well and re-
used in the next well.  Unlike traditional drilling methods, the extraction does not occur from top of the 
formation to the bottom.  Extraction is commenced at a distance below the top of the sandstone and is 
moved only when needed. The production pipe does not extend to the very bottom of the formation at 
any time.  
 
To increase the overall flow rate and volume of sand inflow, the production pipe is perforated with 1 - 2” 
diameter holes at the very bottom of the pipe to allow for a larger volume of water and sand to enter the 
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pipe. This prevents clogging and increases the flow rate capabilities. Without these holes, sand will still 
come to surface, but at a very slow rate that may result in the pipe plugging up .  
 
Step by step extraction steps are outlined below:  

a) A production pipe will be installed in the extraction well with an air line installed inside the 
production pipe for air to circulate and facilitate movement of sand and water to the surface 
(Figure 2-3). This activity is a standard water well production method. 

b) The sand and groundwater slurry brought to surface will pass through a coarse screen installed 
over a sump pit at the extraction site which will capture overs such as concretions (calcified sand) 
which are commonly encountered. 

c) 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. 

d) This groundwater will then be filtered and treated with ultraviolet (UV) light, which is a water 
treatment technique commonly used in municipal water treatment facilities. After treatment, the 
water will be returned to the aquifer via the sand producing extraction well. 

e) The construction method of the extraction well will prevent water that is returned to the 
sandstone from contacting any potential source of contamination. 

f) The water that is returned to the sandstone aquifer comes from the sandstone aquifer and returns 
to the same place after filtration and UV treatment described above. 

g) The sand will then enter a movable slurry transport system via a slurry line that will transport the 
sand slurry to the proposed sand Processing Facility located south of the hamlet of Vivian. 

h) This slurry transport system will contain recycled water from the facility that is traveling in a 
continuous loop. The sand enters the loop at the extraction site, travels in the slurry line to the 
facility and is removed from the slurry line for washing and drying. The Vivian Sand Facility Project 
Environment Act Proposal (AECOM 2020) that has been granted an Environment Act Licence (No. 
3367) describes how the sand is processed once it arrives at the facility. 

i) Once the water no longer contains sand and has been through the treatment process (as outlined 
in the Facility Environment Act Proposal), the water returns back to the extraction site via a 
dedicated water return line. This water then feeds back into the sand slurry line to move more 
sand back to the facility in a continuous loop process. 

j) Water well rigs that are the typical size used to install water wells will be used to install the sand 
extraction wells. 

k) When 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.  

l) 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. 

m) Once the production piping is removed from the extraction well, the well will be sealed as per The 
Groundwater and Water Well Act requirements to prevent movement of water vertically between 
the aquifers.  

A diagram of the extraction method can be seen below in Figure 2-3.  
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Figure 2 - 3 Extraction method example 

2.2 Patent Pending 

A copy of the patent pending application for the sand extraction method can be found in Appendix A.  
Please note that the patent describes some broad aspects of the method and materials that may or may 
not be used. The extraction method as described above is the method currently used and these aspects 
are contained in the patent application. This patent is pending. 
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2.3 Well Abandonment and Sealing Additional Information 

After sand extraction is complete at a well, the extraction piping is removed. The well is then sealed in 

accordance with industry standard practice that will meet or exceed the requirements of The 

Groundwater and Water Well Act and its supporting regulations, including the Groundwater and Water 

Well Regulation and the Well Standards Regulation.  

Wells will be abandoned (also known as well sealing) in accordance with The Groundwater and Water 

Well Act and with guidance from the Construction and Sealing Wells in Manitoba – Information for Well 

Driller and Well Sealers document (Manitoba Government, 2018). The well sealing procedures will also 

meet borehole abandonment requirements of The Mines and Minerals Act and borehole licences issued 

under Part 3 of the Drilling Regulation.  

The following procedures will be used to abandon or seal Project wells: 

1. A mechanical plug will be placed at the predetermined depth to isolate the movement of water 
within the already cemented casing between the sandstone and limestone aquifers. Then a 
bentonite plug will be placed prior to cementing to ensure the cement does not dilute or leak into 
the water prior to setting. 

2. Above this plug, a several foot-thick cement plug will be placed and allowed to set. Cement will 
be pumped into place using a tremie grout system and allowed to set overnight. The cement plug 
will be confirmed by manual contact prior to proceeding to the next step.  

3. Once set, layers of bentonite and pea gravel or native material will be used, or a bentonite grout 
to 5 feet (1.5 m) below surface.  

4. Where pea gravel or native material and bentonite are used, no more than 15 feet (4.6 m) of pea 
gravel will be used before another layer of bentonite. In addition, careful attention will be paid to 
the layering of bentonite across any interfaces between aquifers (e.g., the limestone to the till 
interface) to prevent vertical mixing of the aquifers.  

5. A 5 feet (1.5 m) thick cement cap will be placed at the very top, allowed to set and then the 
topsoil/organics will be replaced on top of the cement to allow for vegetation 
regrowth/remediation of the surface land to occur.  

6. Detailed logs will be kept of the well abandonment and depths of each layer, in addition to the 
GPS coordinates of each well.  

This procedure will be used in all extraction wells and wells that exceed 2 inches (5 cm) in diameter. Where 

a monitoring well exists, these are often nested 5-inch (12.7 cm) and 2-inch (5 cm) PVC (polyvinyl chloride) 

casing sizes. As per the above referenced guidelines (Manitoba Government, 2018), the 2-inch (5 cm) 

casing will be grouted the entire length of the well as other sealing materials like bentonite chips can 

bridge off (expand and create a blockage) in the small diameter PVC casing. 

Progressive decommissioning (well sealing) of annual extraction wells and well cluster areas will occur 

each extraction year in addition to progressive annual rehabilitation of temporary drilling rig access 

trails; equipment laydown areas; slurry line trails and return water line trails. Disturbed areas will be 

allowed to revegetate naturally and will be augmented using an approved native seed mixture and 

native plantings if required. Details of the progressive annual closure and rehabilitation of the extraction 

wells will be provided in a Closure Plan in accordance with the Manitoba Mine Closure Regulation 67/99 

General Closure Plan Guidelines. 
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3.0 Follow up Plans and Monitoring 
As outlined in the original EAP filing (AECOM, 2021), the follow-up plans and monitoring programs that 
will be implemented include, but are not necessarily limited to, the following: 

• Waste Characterization and Management Plan; 

• Water Management Plan; 

• Progressive Well Abandonment Plan; 

• Groundwater Monitoring and Impact Mitigation Plan; 

• Erosion and Sediment Control Plan; 

• Emergency Response Plan; 

• Revegetation Monitoring Program; 

• Heritage Resources Protection Plan; and 

• Closure Plan 

These follow up plans will contain the details, methods and procedures for critical items such as but not 
limited to: 

• Aquifer quality and quantity monitoring before, during and after extraction activities; 

• Waste management (including drill cuttings); 

• Water management; 

• Water monitoring (including domestic wells); 

•  Operations and well owner concerns and reporting; 

• Site erosion and sediment control; 

• Site rehabilitation and revegetation monitoring; 

• Emergency response plans; 

• Heritage resources and protection plans; and 

• Closure plan details, including financial and operational commitments to site and well rehabilitation.  
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