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1 Introduction 

Tatham Engineering Limited (Tatham) was retained by Strada Aggregates Inc. (Strada) to 

prepare this Maximum Predicted Water Table report in support of a Class A aggregate license 

for the proposed Strada Pit/Quarry.  

The site is located at 437159 4th Line, in Shelburne and currently operates as an above water pit 

comprised of three ARA licences (#626199, #625155 and #129167). The site is bound by County 

Road 17 on the south, 4th Line on the west, the Bonnefield agricultural property and Sideroad 15 

to the north and the CBM property and 13th Line to the east. Strada is proposing to combine the 

three existing licences to allow the pit operations to continue and permit below water quarry 

extraction within the northern 2/3rds of the site (existing licences #626199 and #129167).  

The purpose of this report is to identify the maximum predicted water table elevation, in metres 

above sea level (m asl), relative to the proposed depth of excavation at the site.  

This letter outlines the field program conducted at the site used to determine the maximum 

predicted water table elevation. Additional details and results from the field monitoring program 

are summarized in the Strada Pit/Quarry Level 1 and 2 Hydrogeological Assessment (Tatham 

and Earthfx, 2024).  
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2 Proposed Site Development 

At the time quarry operations commence, it is expected the available sand and gravel resource 

will have been extracted from all portions of the site except for the northern portion of existing 

License #626199.  The proposed phasing sequence is shown on Figure 1 through 7. 

Quarry operations will commence in Phase 1A which is located in the southern portion of existing 

License #129167 and will operate concurrently with pit operations in Phase 2C which is located 

in the northern portion of existing License #626199. 

The quarry floor elevation is expected to vary between 438 m asl and 442 m asl based upon the 

geological formations. The quarry is anticipated to be extracted in three lifts with lifts varying in 

height as each follows the geological formations across the site. Lift 1 is approximately 11 to 24 

m deep, lift 2 is approximately 11 to 17 m deep, and lift 3 is approximately 14 to 23 m deep. 

Quarry extraction will occur in a phased manner divided between four phases with each phase 

containing multiple sub-phases. Quarry operations will occur sequentially. Phases 1A, 1B, 2A, 2B, 

and 2C will extract lift 1 and 2. Phase 3A includes extraction of lift 3. Phase 3B, 4A and 4B include 

extraction of lifts 1, 2 and 3. 

All material will be processed by portable plants within close proximity to the active pit and 

quarry working faces. A portion of the material will also be transported to the wash plant within 

existing License #626155 where it will be washed. 

The new license is proposed to ship a maximum of 2 million tonnes per annum and will utilize 

both of the existing pit entrance/exits until Phase 3B is extracted. After which only the south 

entrance/exit will be used. 

2.1 WATER CONTROL FEATURES 

2.1.1 Benches 

Three benches will be used to reach the full extraction depth of the proposed quarry extraction 

area.  The first bench coincides with the Guelph formation; the second bench with the 

Ancaster/Niagara Falls formation, and the third bench with the Gasport formation. Gravel 

extraction in the remaining northern pit area will be extracted in conjunction with Phase 1 quarry 

development, along with simultaneous extraction of Bench 1 and 2.   

2.1.2 Water Control Barriers 

Groundwater inflow control barriers will be constructed along the overburden and bedrock 

benches as pit/quarry development progresses, thus restricting groundwater inflow to a limited 
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active extraction face.  Barriers will be constructed on Bench 1 (Guelph) and Bench 3 (Gasport), 

while no barriers are needed in the Ancaster/Niagara Falls bench because permeability and pump 

testing indicate it is a significant aquitard.  

The design of the barriers will meet all standards for site closure, grading and rehabilitation.  

Geotechnical analysis indicates the on-site Tavistock till may be suitable for water control barriers 

if confirmed to be sufficiently impermeable by a geotechnical consultant prior to construction of 

the barriers. If the on-site Tavistock Till is not considered to be sufficiently impermeable, off-site 

soil may need to be imported for the construction of the barriers.  

A limited portion of the final deep Gasport bench face will be left open to allow long-term 

drainage of the quarry lake into the Gasport aquifer. The Rehabilitation scenario, presented 

below, demonstrates this will ensure the lake elevation never rises high enough to result in off-

site overland discharge.  

2.1.3 Injection Wells 

Four injection wells will be constructed along the eastern property boundary prior to Phase 1. 

Two of the injection wells will be installed in the Guelph Formation and the remaining two will be 

installed in the Gasport unit. The combined capacity of the injection wells is assumed to be at 

least 12 L/s. Water captured from the buried tile drain constructed along the western property 

limit will be diverted directly to the injection wells ensuring water being infiltrated via the injection 

wells is non-contact water collected upgradient of the on-going aggregate activities.   

2.1.4 On-Site Infiltration Systems 

Groundwater and surface water (including stormwater and precipitation) will be captured and 

infiltrated on-site.  Three on-site infiltration systems will be constructed, including two infiltration 

ponds in the south portion of the site and a two-part infiltration trench along the northeast 

portion of the site.  The infiltration systems will be constructed in peripheral areas of sand and 

gravel materials, thus locally recharging the overburden aquifers with no off-site overland surface 

water flow.   

A buried tile drain will be constructed along the western property boundary to collect 

groundwater and reduce groundwater mounding to the west of the property.  The clean water 

from the drains will be injected directly into two Guelph and two Gasport injection wells along 

the eastern property boundary.  

The combination of bench barriers (to restrict inflow), and on-site re-infiltration ensures no off-

site surface water discharge will occur, and groundwater drawdowns will be minimal.  

The proposed infiltration systems are shown on Figure 8.   
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2.2 PHASE ONE 

Phase 1 represents the final extraction of sand and gravel from the north portion of the pit, (in 

the area labeled Phase 2C/Phase 3A in Figure 1, which refers to later phases of bedrock removal); 

and extraction of bedrock from Bench 1 and 2 in the central portion of the site, labeled as Phase 

1A and Phase 1B. The open extraction faces are shown as dotted lines in Figure 1.  A cross section 

showing the extraction conditions is shown in Figure 2. 

The start of bedrock extraction will be a sinking cut located in the Phase 1A area.  Groundwater 

levels in the Phase 1A area are near the lowest recorded on site, and extraction from this initial 

location will have the minimal impact on the overburden water table.  

Overburden water control barriers have been constructed on three sides of the overburden 

(green line). Progressive barriers have been constructed along the south and east face of Bench 

1 (dark blue line), and an open face exists in Bench 1 and 2 along the west and northern faces 

(dashed red lines).    

Quarry floor drains have been constructed to distribute inflow to both the infiltration trenches in 

the northeast portion of the site and the southern infiltration galleries.   

2.3 PHASE TWO 

Phase 2 represents the complete extraction of aggregate from Bench 1 and 2 under Phases 1 and 

2 and the ongoing extraction of Phase 2C. The open extraction face is shown as dotted lines in 

Figure 3.  A cross section showing the extraction conditions is shown in Figure 4.  

Overburden water control barriers have been constructed on four sides of the overburden (green 

line). Progressive barriers have been constructed along three sides of Bench 1 (dark blue line), 

and an open face exists in Bench 1 and 2 along the northern face (dashed red line).    

Quarry floor drains are constructed to distribute inflow to both the infiltration trenches in the 

northeast portion of the site and the southern infiltration galleries.   

During this phase a buried tile drain constructed along the north western property boundary will 

collect groundwater so as to reduce groundwater mounding to the west of the property. This 

water is collected and directly injected into the Guelph and Gasport injection wells along the 

eastern property boundary. Any excess is added to the eastern infiltration system trenches.  The 

combined injection capacity of these wells is 12 L/s, and a minimum length of 570 m of drain is 

estimated to generate this flow.  

2.4 PHASE THREE 

Phase 3 represents the continued extraction of Bench 2 and initial extraction of Bench 3. Phase 

3 only includes a partial removal of Bench 3 with the remaining portion of Bench 3 to be removed 
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in Phase 4.  The analysis and presentation of potential impacts were limited to Phase 4 (discussed 

below) which is considered to be a “worst case scenario” when comparing Phase 3 and Phase 4 

conditions.  

2.5 PHASE FOUR 

Phase 4A represents extraction of bedrock from the second to final Phase 4A cell (Figure 5).  In 

this scenario Benches 1, 2 and 3 are all open along the active face in the south east portion of 

the excavation.  The location of the open extraction faces is shown as a dotted red line in Figure 

5.  A cross section showing the extraction conditions is shown in Figure 6. 

Overburden water control barriers have been constructed on four sides of the overburden (green 

line). Barriers have been constructed along the majority of Bench 1, with the exception of the 

south face (dark blue line). As noted, an open face exists in Bench 1, 2 and 3 in the Phase 4A cell 

(dashed red line).  Quarry floor drains are constructed to distribute inflow to both the infiltration 

trenches at the northeast portion of the site and the southern infiltration ponds.   

During this phase a buried tile drain constructed along the north western property boundary will 

collect groundwater so as to reduce groundwater mounding to the west of the property.  This 

water is collected and conveyed to the Guelph and Gasport injection wells along the eastern 

property boundary and any excess is added to the eastern infiltration trenches. The combined 

injection rate is 12 L/s.  The drain is subdivided into three segments to provide flexibility in 

diverting and controlling flow, as needed.  In the model representation, the north and central 

segment divert 12 L/s directly to the injection wells (with any seasonal excess going to the 

northern infiltration trench), and the southern segment discharges into the central infiltration 

site. 

2.6 REHABILITATION 

The Rehabilitation scenario represents conditions after final rehabilitation and closure of the pit 

and quarry.   

At this time, all on-site water control and infiltration systems will be modified and/or removed 

so as to allow groundwater and surface water conditions to return to near baseline conditions 

without any active long-term water management.    

Water control barriers constructed on all four sides of the pit/quarry in the overburden and 

Bench 1 will remain in place for the purpose of slope rehabilitation (Figure 7).  The exception to 

this is a 365-m portion of the eastern overburden barrier will be opened to allow lateral seepage 

into the shallow groundwater system east of the property. The area of barrier opening is shown 

as a thick orange line in Figure 7.  Seepage from this opening will eliminate drawdowns and 

support streamflow in the tributary flowing into NAT-18. 
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The barriers constructed on Bench 3 will remain in place; however, a small portion of the Gasport 

formation along the western face of Phase 4 will remain open to the quarry lake to ensure the 

lake does not overtop and discharge as surface water.   

Water from the western tile drain will no longer be infiltrated into the bedrock injection wells. 

The wells will be sealed and decommissioned. The northern segment of the tile drain will be 

opened to freely drain into the quarry lake.  This will prevent long-term groundwater mounding 

west of the quarry.  

All the infiltration ponds and trenches will be re-graded and converted into appropriate future 

land uses, as outlined on the closure site plans.  The southern portion of the site, west of the 

constructed wetland and Wetland NAT-19, will be re-graded so runoff and interflow can enter 

and support the constructed wetland.  Any excess water in the constructed wetlands will be 

allowed to overflow into Wetland NAT-18. 

In summary, the site will be returned to a condition restoring local and regional surface and 

groundwater conditions, with no need for any form of active water management.  
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3 Field Program 

3.1 DRILLING AND MONITORING WELL INSTALLATION 

The development of the Shelburne property has evolved since the licensing of the North Pit in 

2001. Several groundwater monitoring well drilling and coring programs have been conducted 

since 2001. The drilling programs were designed to allow for a detailed characterization of the 

groundwater regimes and to enhance the understanding of the water level responses in the 

overburden and bedrock aquifer and aquitard systems to rainfall and snowmelt events as well as 

to overburden removal and pumping. The network has been upgraded and expanded to 

specifically support the ARA pit/quarry license application. 

There is an extensive network of drilling and monitoring wells at the site, including monitor nests, 

core holes and pumping wells which are summarized in Table 1. The monitoring network is shown 

in Figure 9. Due to extraction activities, several of these wells are not active at the current time 

(either destroyed, pulled/decommissioned, or no longer accessible). There are currently 22 

active groundwater well nest locations monitoring 30 discrete aquifer/aquitard intervals in the 

overburden and bedrock aquifers at the property.  

In general, monitors labelled with an “A” suffix are screened at the base of the sand and gravel 

unit (water table aquifer). Monitors labelled with a “B” suffix are screened at the base of the 

Tavistock Till (just above the bedrock contact). Monitors labelled with a “C” suffix are constructed 

within the bedrock aquifer. Borehole logs for all the monitoring wells are included in Appendix 

A.  

Key well data (Well ID, depth, screen setting, etc.) are presented in Table 1.  

3.2 WATER LEVEL MEASUREMENTS 

Groundwater monitoring on-site began in 2002. Over the course of the monitoring period, each 

monitoring well has been equipped with an automatic pressure transducer datalogger and is 

monitored continuously. The pressure transducer data is calibrated using manual groundwater 

measurements and corrected for barometric pressure.  

A summary of the water levels for the A, B and C series monitoring wells are provided in Figures 

10 to 12, and individual hydrographs are provided in Appendix B.  

In general, the groundwater monitoring history shows a strong degree of seasonal response but 

a few monitors show a very muted response. The response is likely affected by changes in storage 

properties (i.e. specific yield) when the water table is mainly within the overlying till (as it is on 

the western boundary), within the weathered bedrock (center of the site), or deeper within the 
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bedrock (eastern boundary). Water levels and the local response to recharge events are also 

affected to some extent by soil stripping and gravel extraction operations 

The groundwater levels in the A and B series wells are very similar with respect to measured 

water levels and trends. The groundwater levels in the C series wells tend to be about 0 to 4.0 m 

higher than those measured in the A and B series wells, with the exception of several monitors 

along the western site limit where the groundwater levels in the C series wells were about 3 to 

15 m lower than those measured in the A and B series wells.  
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Table 1: Groundwater Monitoring Well Network 
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4 Maximum Predicted Water Table 
Elevation 

A Predicted Maximum Groundwater Level map was prepared utilizing the highest groundwater 

elevations measured on-site to date. The highest groundwater elevations are shown on Figure 

13.  

The high groundwater in both the A/B and C Series wells range from 500.0 m asl towards the 

western limits of the property to 483.0 m asl towards the eastern limits of the property. 

The quarry floor will be graded in a generally westerly direction with a maximum elevation 441.5 

m asl to the west and 437.9 m asl to the east.  
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Figure 1: Proposed Strad Pit/Quarry Phase 1 Extraction Scenario 
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Figure 2: Proposed Strada Pit/Quarry Phase 1 Extraction Scenar-W Section 
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Figure 3: Proposed Strada Pit/Quarry Phase 2C Extraction Scenario 
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Figure 4: Proposed Strada Pit/Quarry Phase 2C Extraction Scenario N-S Section 
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Figure 5: Proposed Strada Pit/Quarry Phase 4A Extraction Scenario  
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Figure 6: Proposed Strada Pit/Quarry Phase 4A Extraction Scenario N-S Section 
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Figure 7: Proposed Strada Pit/Quarry Rehabilitation (Rehab) Scenario 
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Figure 8: Proposed Strada Pit/Quarry Infiltration Features 
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Figure 9: On-Site Groundwater Monitoring Wells 
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Figure 10: Hydrograph of Bedrock Water Levels (C Series) Across the Site 
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Figure 11: Hydrograph of Intermediate Series “B” Wells Across the Site 
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Figure 12: Hydrograph of Intermediate Series "A” Wells Across the Site 
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GUELPH FORMATION: Dolostone, buff to 
white, fossiliferous, weathered upper surface 
of bedrock
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Drilling Date: March 2007 / April 2008
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Page 1 of 1
Easting: 561,806
Northing: 4,887,468

habel
New Stamp



22

20

18

16

14

12

10

8

6

4

2

0

-2

496

494

492

490

488

486

484

482

480

478

476

474

SAND AND GRAVEL: Brown, angular to
subangular gravel, loose, dry to wet

SILTY CLAY: Brown, compact, moist

SILTY SAND: Brown, occassional stone,
loose, dry

TAVISTOCK TILL: Grey, clay with stones,
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loose, dry

SAND AND GRAVEL: Brown, angular to
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TAVISTOCK TILL: Grey, clay with stones,
dense to soft, damp
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Project Name: Melancthon Pit #2

Drilling Date: Jun-15
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Page 1 of 1
Easting: 561,571
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SILTY SAND: Brown, occassional stone,
loose, dry

SAND AND GRAVEL: Brown, angular to
subangular gravel, loose, dry to wet
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SAND AND GRAVEL: Brown, angular to
subangular gravel, loose, dry to wet

TAVISTOCK TILL: Grey, clay with stones,
dense to soft, damp

GUELPH FORMATION: Dolostone, buff to 
white, fossiliferous
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Drilling Date: Dec-01

Drilling Company: Keith Lang Drilling
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SAND AND GRAVEL: Brown, angular to
subangular gravel, loose, dry to wet

GUELPH FORMATION: Dolostone, buff to 
white, fossiliferous, weathered upper surface 
of bedrock
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Project Name: Melancthon Pit #1

Drilling Date: Aug-04

Drilling Company: Keith Lang Drilling
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SAND AND GRAVEL: Brown, angular to
subangular gravel, loose, dry to wet

GUELPH FORMATION: Dolostone, buff to 
white, fossiliferous, weathered upper surface 
of bedrock
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SAND AND GRAVEL: Brown, angular to
subangular gravel, loose, dry to wet

GUELPH FORMATION: Dolostone, buff to 
white, fossiliferous, weathered upper surface 
of bedrock
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SAND AND GRAVEL: Brown, angular to
subangular gravel, loose, dry to wet

TAVISTOCK TILL: Grey, clay with stones,
dense to soft, damp

GUELPH FORMATION: Dolostone, buff to 
white, fossiliferous
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Drilling Date: 28-Sep
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SAND AND GRAVEL: Brown, angular to
subangular gravel, loose, dry to wet

TAVISTOCK TILL: Grey, clay with stones,
dense to soft, damp

GUELPH FORMATION: Dolostone, buff to 
white, fossiliferous
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Project Name: Bonnefiel Pit #3
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SAND AND GRAVEL: Brown, angular to
subangular gravel, loose, dry to wet

TAVISTOCK TILL: Grey, clay and silt with
stones, dense to soft, damp

GUELPH FORMATION: Dolostone, buff to 
white, fossiliferous
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Project Name: Prince Pit #4

Drilling Date: Feb-17

Drilling Company: Highland Water Well Drilling
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SAND AND GRAVEL: Brown, angular to
subangular gravel, loose, dry to wet
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white, fossiliferous
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Project Name: Prince Pit #4
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SAND AND GRAVEL: Brown, angular to
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white, fossiliferous

A B

Lithology Description Well Construction
Diagram

Well ID: OW21
E

le
va

ti
o

n
(m

as
l)

D
ep

th
(m

)

L
it

h
o

lo
g

y

Project Name: Prince Pit #4

Drilling Date: Feb-17
Drilling Company: Highland Water Well Drilling

Page 1 of 1
Easting: 561,593
Northing: 4,888,681

habel
New Stamp



28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

-2

-4 516

514

512

510

508

506

504

502

500

498

496

494

492

490

488

486

TOP SOIL
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Appendix B: 
Hydrographs



 
115 Sandford Fleming Drive, Suite 200 T 705-444-2565 
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Figure B.1: Hydrograph of water levels at PW1 and OW1, in masl 

 

Figure B.2: Hydrograph of water levels at Well Nest OW2, in masl. 
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Figure B.3: Hydrograph of water levels at Well Nest OW3, in masl, 2008 to 2009. 

 

Figure B.4: Hydrograph of water levels at Well Nest OW4, in masl., 2014 to 2016 
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Figure B.5: Hydrograph of water levels at Well Nest OW4 and OW29C, in masl. 

 

Figure B.6: Hydrograph of water levels at Well Nest OW5, in masl. 
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Figure B.7: Hydrograph of water levels at OW6A, in masl, 2014 to 2024. 

 

Figure B.8: Hydrograph of water levels at Well Nest OW7, in masl. 



 5 

  

 
Figure B.9: Hydrograph of water levels at OW8A, in masl. 

 

Figure B.10: Hydrograph of water levels at Well Nest OW9, in masl. 
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Figure B.11: Hydrograph of water levels at Well Nest OW10, in masl. 

 

Figure B.12: Hydrograph of water levels at Well Nest OW11, in masl. 
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Figure B.13: Hydrograph of water levels at Well OW12A, in masl. 

 

Figure B.14: Hydrograph of water levels at Well Nest OW13, in masl. 
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Figure B.15: Hydrograph of water levels at Well OW14C, in masl. 

 

Figure B.16: Hydrograph of water levels at Well OW16C, in masl. 
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Figure B.17: Hydrograph of water levels at Well Nest OW17, in masl. 

 

Figure B.18: Hydrograph of water levels at Well Nest OW18, in masl. 
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Figure B.19: Hydrograph of water levels at Well Nests OW19, OW20, OW21, OW22, and OW23. 

 

Figure B.20: Hydrograph of water levels at Well Nest OW19C, in masl 
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Figure B.21: Hydrograph of water levels at Well Nest OW20C, in masl. 

 

Figure B.22: Hydrograph of water levels at Well Nests OW21 and OW28, in masl. 
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Figure B.23: Hydrograph of water levels at Well Nests OW23 and OW27, in masl. 

 

Figure B.24: Hydrograph of water levels at Well Nest OW24, in masl. 
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Figure B.25: Hydrograph of water levels at Well Nest OW25, in masl. 

 

Figure B.26: Hydrograph of water levels at Well Nest OW26, in masl. 
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Figure B.27: Hydrograph of water levels at Well Nest OW27, in masl. 

 

Figure B.28: Hydrograph of water levels at Well Nest OW28, in masl. 



 15 

  

 

Figure B.29: Hydrograph of water levels at Well Nest OW29, in masl. 

 

Figure B.30: Hydrograph of water levels at Well Nest OW30, in masl. 
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