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Executive Summary 

PGL Environmental Consultants (PGL) conducted a Hydrogeological Impact Assessment (HIA) at 
136 Bayfield Street and 14 Sophia Street West, Barrie, Ontario (the Site). This HIA was completed 
on behalf of Rockap Holdings Inc. (the Client) as part of their plan to redevelop the Site. 

Redevelopment of the Site will involve constructing a 12-storey, mixed-use condominium building 
with 282 residential apartments, 10 live-work units, and ground-floor commercial space. Eight 
ground-related units fronting Maple Avenue will be constructed as part of the redevelopment plan. 
The redevelopment will also include structured parking, along with amenity areas such as a large 
outdoor courtyard and private balconies and terraces. No underground levels are proposed as part 
of the redevelopment. The property is currently improved with a four-storey commercial building 
and a two-storey commercial building. These buildings will be removed as part of the 
redevelopment efforts. 

The HIA was completed by PGL to assess the following for the Site: (1) groundwater conditions; 
(2) construction dewatering requirements; (3) long-term dewatering requirements; (4) dewatering 
discharge options; and (5) potential effects that may result from any dewatering and discharge. 

Key results of the HIA at the Site are summarized as follows: 

• Excavation dewatering activities at the Site will largely be restricted to shallow materials at the 
Site (roughly the upper 2m of the subsurface); 

• The excavation dewatering rate was estimated at 45,000L/day. A rate of 225,000L/day 
(incorporating a 5X safety factor) is recommended for permitting purposes; 

• Long-term dewatering will not be required as the proposed structures will be slab-on-grade; 
• Groundwater quality results indicate that discharge would likely meet the City of Barrie criteria 

for discharge to the sanitary sewer system or the storm sewer system; 
• An Environmental Activity and Sector Registry will likely be required for dewatering activities; 
• Groundwater quality results did not exceed any Provincial Water Quality Objectives standards 

for which the sample was tested (detection limits for certain parameters exceeded the 
corresponding standards); 

• Dewatering activities may lower groundwater levels beneath exposed portions of Sophia Creek 
(i.e., sections not running through a culvert), and therefore, dewatering has the potential to 
reduce baseflow in the creek; 

• Monitoring requirements to evaluate potential impacts to Sophia Creek should be confirmed 
with the Lake Simcoe Region Conservation Authority prior to dewatering activities; and 

• No adverse effects to existing water users, local aquifers, or any other natural features are 
expected as a result of the proposed dewatering. 

Geotechnical concerns related to dewatering were beyond the scope of this assessment. 
V.A. Wood Associates Ltd. previously completed a geotechnical investigation at the Site. 

This Executive Summary is subject to the same standard limitations as contained in the report and 
must be read in conjunction with the entire report. 
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1.0 INTRODUCTION 
PGL Environmental Consultants (PGL) conducted a Hydrogeological Impact Assessment (HIA) at 
136 Bayfield Street and 14 Sophia Street West, Barrie, Ontario (the Site). This HIA was completed 
on behalf of Rockap Holdings Inc. (the Client) as part of their plan to redevelop the Site. The Site 
location is shown in Figure 1. 

Redevelopment of the Site will involve constructing a 12-storey, mixed-use condominium building 
with 282 residential apartments, 10 live-work units, and ground-floor commercial space. Eight 
ground-related units fronting Maple Avenue will be constructed as part of the redevelopment plan. 
The redevelopment will also include structured parking, along with amenity areas such as a large 
outdoor courtyard and private balconies and terraces. No underground levels are proposed as part 
of the redevelopment. Future land use will be mixed-use residential and commercial. 
Redevelopment plans are included as Appendix 1. 

The property is currently improved with a four-storey commercial building and a two-storey 
commercial building. The current land use is commercial. These buildings will be removed as part 
of the redevelopment efforts at the Site. 

The Site falls within the Sophia Creek watershed. Within this watershed, Sophia Creek drains into 
the storm sewer system. A portion of Sophia Creek, as contained within the storm sewer system, 
runs along the southern boundary of the Site (see Figure 1 and Appendix 3). The presence of this 
feature in close proximity to the proposed development represents an important consideration for 
Site dewatering and discharge activities. 

Initial hydrogeological field investigation work was completed at the Site in 2019. Concurrently, 
V.A. Wood Associates Ltd. (V.A. Wood) completed a preliminary geotechnical investigation of the 
Site. As part of this investigation work, five boreholes (BH1 to BH5) were drilled and completed as 
monitoring wells (MW1 to MW5). Borehole logs for these wells are included as Appendix 2. 

Based in part on the findings of the initial studies, as well as on the close proximity of Sophia Creek, 
the redevelopment plans for the Site were altered in 2020 to remove all subsurface levels and 
incorporate parking in aboveground levels. The HIA (PGL, 2021)1 and geotechnical report 
(V.A. Wood, 2022)2 were updated to reflect these changes. 

PGL (2020A)3 also completed a regulatory Phase 1 Environmental Site Assessment (ESA) for the 
Site. PGL identified four Areas of Potential Environmental Concern related to the onsite importation 
of fill of unknown quality, offsite operation of a dry-cleaning facility to the south of the Site, offsite 
retail gasoline distribution to the south of the Site, and offsite storage of fuels in tanks to the north 
of the Site. Based on these findings, PGL recommended a Phase 2 ESA for the Site. 

 
1 PGL (2021) Hydrogeological Impact Assessment [for 136 Bayfield Street and 14 Sophia Street West[,] Barrie, 
ON]. June 2021, pp. 86. 
2 V.A. Wood (2022) Preliminary Geotechnical Investigation Proposed Condominium [-] 136 Bayfield Street 
and 14 Sophia Street West[,] Barrie, Ontario]. October 2022, pp. 38. 
3 PGL (2020A) Phase 1 Environmental Site Assessment [for 136 Bayfield Street and 14 Sophia Street West[,] 
Barrie, ON]. April 2020, pp. 279. 
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PGL (2020B)4 subsequently completed a regulatory Phase 2 ESA for the Site. Investigation work 
included drilling 15 boreholes (BH101 to BH107 and BH201 to BH208) to maximum depths of 
7.6m below ground surface (bgs). Four of these boreholes were completed as monitoring wells 
(BH101M to BH103M and BH205M) to depths of 4m bgs. Additionally, groundwater samples were 
collected from pre-existing monitoring wells MW3 and MW5. All collected samples met the applied 
Site Condition Standards with the exception of: 

• Fill material in the northern portion of the Site that had elevated levels polycyclic aromatic 
hydrocarbons; and 

• Groundwater in the southern portion of the Site that had an elevated level of cadmium. 

The identified impacts will need to be addressed prior to submission for a Record of Site Condition, 
either through remediation or a Risk Assessment. It is expected that Site development activities 
will incorporate remedial excavation work. 

This HIA report represents an update to the previous HIA. It was completed to incorporate new Site 
details and address comments from the Client and the regulator. 

2.0 SCOPE OF WORK 
The HIA was completed by PGL to assess the following for the Site: (1) groundwater conditions; 
(2) construction dewatering requirements; (3) long-term dewatering requirements; (4) dewatering 
discharge options; and (5) potential effects that may result from any dewatering and discharge. 

To address the above objectives, PGL completed the following scope of work: 

1. Contracted V.A. Wood to complete a geotechnical investigation (V.A. Wood, 2022)5 including 
drilling and installing five monitoring wells (borehole logs and monitoring well records are 
included as Appendix 2); 

2. Reviewed and evaluated existing Site information, including: 

a. Site redevelopment plans (Appendix 1); 

b. Results of the geotechnical study (V.A. Wood, 2022)6 including borehole logs and 
monitoring well records (Appendix 2); 

c. Information pertaining to the surrounding watershed and associated infrastructure 
(Appendix 3), including: 

i. Drainage features for the surrounding area (C.C. Tatham & Associates Ltd., 2017); 
and 

ii. Cross-sections of Sophia Creek showing current drainage features (City of Barrie 
Municipal Works Department, 2002) and proposed upgrades (Barrie Engineering 
Department, 2020); 

d. Available Ministry of the Environment, Conservation and Parks (MECP) well records, 
Ministry of Natural Resources and Forestry Heritage maps, Lake Simcoe Region 
Conservation Authority (LSRCA) maps, and the City of Barrie Official Plan (pertinent 
figures included in Appendix 3); 

 
4 PGL (2020B) Phase 2 Environmental Site Assessment [for 136 Bayfield Street and 14 Sophia Street West[,] 
Barrie, ON]. April 2020, pp. 202. 
5 See footnote 2. 
6 Ibid. 
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5. Developed the new wells; 

6. Collected manual groundwater level measurements at MW1 to MW5 (when accessible) during 
five monitoring events from May 2019 to June 2021; 

7. Completed single well response tests at MW1 to MW5 to estimate hydraulic conductivity values 
for the relevant subsurface materials; 

8. Estimated the zone of influence resulting from any required excavation dewatering at the Site; 

9. Estimated pumping rates required for any required excavation dewatering at the Site; 

10. Estimated the zone of influence resulting from any long-term dewatering at the Site, if such 
dewatering is required; 

11. Estimated pumping rates related to any long-term dewatering at the Site, if such dewatering is 
required; 

12. Collected one groundwater sample and submitted this sample for comparison to the City of 
Barrie Sewer Use Bylaw criteria; 

13. Identified dewatering discharge options based on the groundwater sample results; and 

14. Assessed whether dewatering activities may adversely affect any existing users or 
environmentally sensitive features. 

This report has been prepared in an effort to address the relevant requirements of the Ontario 
Water Resources Act, Ontario Regulation 387/04, and Toronto Municipal Code Chapter 681 –
Sewers. 

3.0 SITE DESCRIPTION 
The Site is a rectangular property on the west side of Bayfield Street, immediately north of Sophia 
Street West. It is bounded to the west by Maple View Drive, to the north by an institutional property 
(part of Georgian College), to the east by Bayfield Street, and to the south by Sophia Street West. 
The Site is 8,860m2 (0.886ha). 

The Site is improved with a four-storey commercial building on the northeast side and a two-storey 
commercial building on the southwest side. Most of the remaining Site area is asphalt-covered for 
parking. There are small, landscaped areas scattered across the Site. The Site is currently used 
for commercial purposes. 

Surrounding properties are used primarily for commercial, institutional, and residential. This 
includes several larger buildings along Bayfield Street, with smaller single-family homes in the 
surrounding area. 

3.1 Topography and Physical Setting 
The Site is located at the intersection of the Simcoe Uplands and the Simcoe Lowlands 
physiographic regions, with the Simcoe Uplands covering the northern portion of the Site and the 
Simcoe Lowlands covering the southern portion of the Site (Chapman and Putnam, 1984).7 The 
physiographic landform type is identified as drumlinized till plains in the northern portion of the Site 
(Simcoe Uplands) and sand plains in the southern portion of the Site (Simcoe lowlands). The 

 
7 Chapman, L.J., and Putnam, D.F. (1984) The Physiography of Southern Ontario; Ontario Geological Survey. 
Special Volume 2, 270p. Accompanied by Map P.2715 (coloured), scale 1:600 000. 
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boundary between the northern and southern portions of the Site is interpreted as a shorecliff, likely 
associated with a previous shoreline for glacial Lake Algonquin. 

The ground surface elevation at the Site ranges from roughly 244m above sea level (asl) in the 
northern potion of the Site to 235m asl in the southern portion of the Site (Appendix 1). The 
surrounding lands generally slope toward the southeast, toward Kempenfelt Bay, the western arm 
of Lake Simcoe. Kempenfelt Bay is approximately 600m south of the Site. The slope at the Site is 
particularly pronounced, likely due to the presence of the shorecliff at the Site. 

Sophia Creek runs adjacent the southern part of the Site. The creek is contained within the storm 
sewer system, specifically a culvert, in the vicinity of the Site. The culvert runs along the north side 
of Sophia Street, ending approximately 300m east of the Site and 40m west of the Site 
(Appendix 3). 

The City of Barrie Official Plan (2022)8 shows a Natural Heritage Area at the southern part of the 
Site. The Natural Heritage Area relates to Sophia Creek. This portion of the Site is classified as 
‘Level 1 with Existing Development.’  

Based on a review of MECP (2021)9 records, the Site falls within: 

• A Source Protection Area associated with Lake Simcoe; 
• A Wellhead Protection Area (WHPA) with a 5-to-25-year travel time (WHPA-D) to municipal 

wells No. 11, 12, 14, and 15, located near the shore of Kempenfelt Bay; 
• An Issues Contributing Area related to the potential for sodium and chloride in groundwater to 

adversely affect municipal wells No. 11, 12, 14, and 15, located near the shore of Kempenfelt 
Bay; 

• A Significant Groundwater Recharge Area; and 
• A Highly Vulnerable Aquifer Area. 

The southern part of the Site is identified as a Regulated Area by the LSRCA (Appendix 3), due to 
the presence of Sophia Creek. As such, construction activities at the Site will very likely require a 
permit from the LSRCA. 

No further Natural Resources Heritage Sites, Area of Natural and Scientific Research sites, Oak 
Ridges Moraine, Niagara Escarpment, or Environmentally Sensitive areas were identified within 
250m of the Site. 

3.2 Geology 
Geological maps indicate that the surficial materials in the southern portion of the Site consist of 
coarse-textured glaciolacustrine deposits of sand, gravel, minor silt and clay associated with a relic 
shoreline, while the surficial materials in the northern portion of the Site consist of stone-poor, sandy 
silt to silty sand-textured till (Ontario Geological Survey, 2010)10. Review of borehole logs at the 
Site suggest that surficial materials at the Site generally range from silty sand till to sandy silt till, 
with a thin layer (approximately 1m thick) of gravelly sand noted in most boreholes (this material is 

 
8 City of Barrie (2022) Official Plan 2051. February 15, 2022, pp. 230. 
9 MECP (2021) Source Protection Information Atlas. Available online: https://www.lioapplications. 
lrc.gov.on.ca/SourceWaterProtection/ [accessed October 12, 2022]. 
10 Ontario Geological Survey (2010) 1:50 000 Scale Surficial Geology of Southern Ontario. OGSEarth 
(Miscellaneous Release - Data 128-Rev). 
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generally interpreted as fill, although it may represent reworked native material). The onsite drilling 
results are broadly consistent with the regional mapping. 

Overburden at the Site is underlain by limestone and shale of the Verulam Formation, part of the 
Simcoe Group (Ontario Geological Survey, 2011)11. Based on a review of available borehole 
records, the depth to bedrock is likely on the order of 100m at the Site (Ontario Geological Survey, 
2006).12 

Based on a review of boreholes completed at the Site (Appendix 2), the following simplified 
overburden units were identified: 

Table A: Site Geology 

Stratigraphy Approximate Typical Depths (m bgs) 

Sand to Gravelly Sand Fill 0 to 1.5 
Silty Sand Till to Sandy Silt Till 1.5 to 15.4 (max. investigated depth) 

 

Unit depths, thicknesses, and compositions were variable across the Site; however, the above 
listed units were generally continuous across the Site (where investigated). 

3.3 Hydrogeology 
For the purposes of this study, Site hydrogeology was separated into two systems: 

• A shallow system incorporating the upper 1.5m of sand to gravelly sand and fill (Shallow Sand 
System); and 

• A deeper system incorporating the silty sand till to sandy silt till (Deep Till System). 

All the monitoring wells installed at the Site are screened over the Deep Till System; however, the 
shallowest monitoring well, MW3, may be influenced by the Shallow Sand System. 

Given the presence of a shallow layer of coarse material overlying a finer and denser till material, 
perched groundwater systems may occur at the Site. Groundwater flow in both systems would be 
expected to flow toward the south to southeast; however, groundwater flow directions in perched 
systems are often variable. Additionally, past development activities at the Site and surrounding 
properties may have introduced preferential pathways that affect groundwater flow directions. 

 
11 Ontario Geological Survey (2011) 1:250 000 Scale Bedrock Geology of Ontario. OGSEarth (Miscellaneous 
Release - Data 126-Rev 1). 
12 Ontario Geological Survey (2006) Bedrock topography and overburden thickness mapping, Southern 
Ontario.  OGSEarth (Miscellaneous Release--Data 207). 



Hydrogeological Impact Assessment November 2022 
Rockap Holdings Inc. Page 6 
PGL File: 5689-02.01 
 

 

4.0 HYDROGEOLOGICAL WORK PROGRAM 
The following sections outline the collection of hydrogeological data at the Site. 

4.1 Borehole Drilling and Well Construction 
In May 2019, V.A. Wood drilled five boreholes at the Site. Each of these boreholes was completed 
as a monitoring well. Monitoring well details are summarized in Table A4.1 of Appendix 4. Borehole 
logs and monitoring well records are included in Appendix 2. All monitoring wells were developed 
prior to further testing or monitoring. 

4.2 Groundwater Elevations, Flow Directions, and Hydraulic Gradients 
PGL measured groundwater levels at all of monitoring wells MW1 to MW5 (when accessible) at the 
Site during five monitoring events from May 2019 to June 2021. Results of these events are 
included in Table A4-2 of Appendix 4. Results are shown graphically in Table A4-3 of Appendix 4. 
Results for May 16, 2019, are shown on Figure 2. 

In general, water levels showed broadly similar trends in each of the wells. Water levels fluctuated 
less than 1m at each well, based on the collected results. 

The horizontal groundwater flow gradient was estimated at 0.04, by comparing results in the 
northern portion of the Site (i.e., at MW4) to those in the southern portion of the Site (i.e., at MW1). 
This result is consistent with a broadly southward groundwater flow direction. 

The vertical gradient could not be readily estimated as no shallow well was in close proximity to the 
lone deep well, MW5. That said, water levels at MW5 appear broadly consistent with the prevailing 
trend in the shallow wells, suggesting that any vertical gradient is likely modest. 

4.3 Hydraulic Conductivity Tests 
Single well response tests (commonly called “slug tests”) were completed at each of the monitoring 
wells. Two tests were completed at each well, except for monitoring well MW5, where only one test 
was completed due to the slow response time in this well.   

Results were collected using data loggers supplemented with manual measurements, with data 
collected both before and during the test. The results were analyzed using the Bouwer-Rice 
(1976)13 method, applying the normalized head ranges recommended by Butler (2008)14, where 
appropriate. The anisotropy ratio (i.e., vertical hydraulic conductivity over horizontal hydraulic 
conductivity) was estimated at 0.1 for the silty sand till to sandy silt till (i.e., all wells), based on 
literature values for similar materials (e.g., Fan and Miguez-Macho, 2010).15 

 
13 Bouwer, H. and Rice, R.C. (1976) A Slug Test for Determining Hydraulic Conductivity of Unconfined Aquifers 
with Completely or Partially Penetrating Wells. Water Resources Research, 12, 423-428. 
14 Powers, J.P.; Corwin, A.B.; Schmall, P.C.; and Kaeck, W.E. (2007) Construction Dewatering and 
Groundwater Control: New Methods and Applications. Jon Wiley and Sons (Third Edition). 
15 Fan, Y. and Miguez-Macho, G. (2010) A simple hydrologic framework for simulating wetlands in climate and 
earth system models. Climate Dynamics 37(1):253-278 (July 2010). 
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The calculated hydraulic conductivities are shown below in Table B with the individual test reports 
included in Appendix 5. Where two test were completed, the reported hydraulic conductivity value 
is the geometric mean of the two test results. 

Table B: Calculated Hydraulic Conductivities 

Well Test Hydraulic Conductivity 
(m/s) 

Reported Hydraulic 
Conductivity (m/s) Interval 

MW1 
1 7.3E-07 

7.4E-07 Intermediate 
2 7.5E-07 

MW2 
1 4.8E-07 

5.7E-07 Intermediate 
2 6.7E-07 

MW3 
1 7.9E-06 

8.1E-06 Shallow 
2 8.3E-06 

MW4 
1 3.4E-07 

3.9E-07 Intermediate 
2 4.5E-07 

MW5 1 6.9E-08 6.9E-08 Deep 

 

The hydraulic conductivity values summarized above are broadly consistent with the expected 
ranges for the corresponding geological materials (e.g., Domenico and Schwartz, 1990) .

16, except 
for the value recorded for MW3. The hydraulic conductivity value for this well is unusually high for 
a silty sand to sandy silt till unit and may reflect an influence from shallow coarser materials. 

The geometric mean of the hydraulic conductivity values for the shallow and intermediate wells was 
calculated at 1.1E-06m/s. This value was used in all dewatering calculations. It is interpreted as 
adequately representative for the mix of shallow materials at the Site. 

5.0 CONSTRUCTION DEWATERING 
The following sections outline considerations specific to construction dewatering at the Site. 

5.1 Construction Excavation Activities 
Based on the most recent development plans provided by the Client (Appendix 1), the excavation 
will effectively cover the whole Site, or roughly 8,860m2 (0.886ha). The lowest portion of the ground 
floor of the building will occur at an elevation of 236.15m asl. Given that slope at the Site, regrading 
activities will be required to level the terrain. To allow for the construction of the building foundation 
and associated utilities, excavation work will extend 2 to 3m below grade (Appendix 1). This 
equates to a minimum elevation of 233.15m asl. Based on the provided drawings, it is our 
understanding that elements of the building foundation will extend to broadly comparable depths 
and elevations. 

 
16 Domenico, P.A.; and Schwartz, F.W. (1990) Physical and Chemical Hydrogeology. John Wiley and Son, 
New York, 824 pp. 
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The percentage of the Site to be developed as impermeable is expected to be 90.7%. This 
represents an improvement relative to current Site conditions, where 91.5% of the Site is 
impermeable (PGL, 2022)17. 

5.2 Need for Dewatering 
Based on the water levels measured at the Site, excavation dewatering will be required. It is noted 
that, due to the regrading activities required to level out the terrain at the Site, current water levels 
may not reflect water levels post-regarding. As such, peak water levels at the Site were assumed 
to occur at the proposed regraded ground level (i.e., 236.15m asl) as a broadly conservative 
assumption. 

Long-term dewatering will not be required at the Site as the proposed structures will be 
slab-on-grade. As such, no estimates for the zone of influence or required dewatering rate are 
provided for long-term dewatering. 

5.3 Zone of Influence for Excavation Dewatering 
PGL calculated the zone of influence estimate for excavation dewatering using a water balance 
method after Marinelli and Niccoli (2000)18. This method relies on the assumption that the total 
groundwater infiltration rate within the radius of influence must equal the pumping rate of 
groundwater from the excavation, with the radius of influence set to ensure that these two rates 
balance. 

The estimated zone of influence for excavation dewatering was estimated at 133m from the edge 
of excavation. Calculations and assumptions pertaining to the zone of influence estimate are shown 
in Appendix 5. 

As a precautionary measure, a zone of influence of 300m was used to evaluate potential offsite 
impacts. This zone of influence is illustrated on Figure 3. 

5.4 Pumping Requirements for Excavation Dewatering 
PGL estimated the dewatering requirements for excavation work at the Site using the Marinelli and 
Niccoli (2000)19 equation for flow to an excavation. This method calculates steady-state radial flow 
to the sides of an excavation as well as upwelling through the base of the excavation. This method 
also relies on the zone of influence values discussed in Section 5.3. 

The excavation dewatering rate was estimated at 45,00L/day. A rate of 225,000L/day (incorporating 
a 5X safety factor) is recommended for permitting purposes.  

Calculations and assumptions related to the excavation dewatering calculations are shown in 
Appendix 6. 

 
17 PGL (2022) Water Balance Study [for 136 Bayfield Street and 14 Sophia Street West[,] Barrie, ON]. October 
2022, pp. 26. 
18 Marinelli, F. and Niccoli W. (2000) Simple analytical equations for estimating ground water inflow to a mine 
pit. Groundwater 38:2 (311-134), March-April 2000.   
19 Ibid. 
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5.5 Permitting for Water Takings 
In Ontario, groundwater takings for construction dewatering at or above 50,000L/day but less than 
400,000L/day require registration on the Environmental Activity and Sector Registry. An 
Environmental Activity and Sector Registry will likely be required for excavation dewatering work at 
the Site. 

5.6 Discharge Water Quality 
One groundwater sample was collected at the Site for comparison to the City of Barrie sewer use 
bylaw criteria for (1) sanitary and combined sewer discharge; and (2) storm sewer discharge. 
Sample results were also compared to selected Provincial Water Quality Objectives (PWQO) as 
Sophia Creek runs through the storm sewer system near the Site. 

The sample was collected on July 19, 2019, at MW4. PGL interprets this sampling location as 
adequately representative of expected discharge water quality. Sample results and supporting 
documentation are included as Appendix 7. Tables comparing the results to selected PWQO 
criteria are included in Appendix 8. 

The sample from MW4 met all criteria when compared to the City of Barrie sewer use bylaw criteria 
for sanitary and combined sewer discharge. The sample from MW4 also met all criteria when 
compared to the City of Barrie sewer use bylaw criteria for storm sewer discharge. 

The sample from MW4 met all PWQO criteria for which it was tested; however, the detection limits 
for certain parameters exceeded the corresponding PWQO criterium. These parameters included: 

• Six polycyclic aromatic hydrocarbons, specifically anthracene, benzo(a)anthracene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and 
fluoranthene; 

• Four metals, specifically cobalt, copper, silver, and zinc; and 
• One pesticide, specifically hexachlorobenzene. 

It is interpreted that the above-listed parameters are unlikely to represent contaminants of concern 
at the Site. 

Confirmatory sampling to evaluate water quality (particularly with respect to PWQO criteria and/or 
other LSRCA requirements) should be completed once the dewatering system for the Site is in 
place. 

5.7 Discharge Options 
If discharge is planned to the sanitary sewer system, no treatment is anticipated; however, 
appropriate confirmatory samples and a discharge permit from the City of Barrie would be required. 

If discharge is planned to the storm sewer system, no treatment is anticipated to meet City of Barrie 
discharge requirements; however, as Sophia Creek travels through the storm sewer system near 
the Site, Site-specific discharge requirements should be confirmed with the LSRCA. Comparison 
of groundwater sample results to selected PWQO criteria did not identify any exceedances 
(Appendix 8). Once Site-specific requirements are confirmed, and the dewatering and discharge 
system is in place, appropriate confirmatory samples should be collected to evaluate actual 
discharge water quality. A discharge permit from the City of Barrie would also be required. 
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6.0 HYDROGEOLOGICAL IMPACT ASSESSMENT 
PGL assessed potential impacts to groundwater quality and quantity because of the proposed 
excavation dewatering work. 

6.1 Groundwater Quantity 
Impacts to groundwater quantity are expected to be largely restricted to the shallow materials 
(i.e., less than 1.5m deep) at the Site. These materials include fill, sand, gravelly sand, and the 
upper portion of the silty sand till to sandy silt till. This shallow system is unlikely to be used as a 
drinking water source locally. 

Based on available mapping and cross-sections for the area (LSRCA, 2015)20, the Site likely 
overlies Newmarket Till. Newmarket Tills is interpreted to overlie the uppermost aquifer in the area, 
identified as Aquifer A1. Given that borehole logs from the Site identify till material extending 
upwards of 15m bgs, and dewatering activities will occur at much shallower depths (on the order 
of 1.5m bgs), substantive impacts to any underlying aquifers are not expected. 

A water well search was conducted within 300m from the Site, which is greater than the anticipated 
zone of influence from either excavation or long-term dewatering. Twenty-three water well records 
were identified within 300m of the Site (Figure 3). None of the 23 wells are designated as 
groundwater drinking wells. It is expected that all properties within 300m of the Site are municipally 
serviced with drinking water. 

Impacts to surface water features, notably Sophia Creek, may occur as a result of regrading and/or 
excavation dewatering activities at Site. While Sophia Creek runs through a culvert in the immediate 
vicinity of the Site, the creek is exposed approximately 40m west of the Site. This location is within 
the predicted zone of influence. Drawdown at this location is estimated to be on the order of 1.4m21; 
although it should be noted that this estimate may be heavily influenced by changes in subsurface 
materials and ground surface elevation. It is also unclear whether Sophia Creek is influenced by 
groundwater elevations in this area (i.e., the creek may be a perched feature separated from the 
water table). 

Monitoring should be undertaken during dewatering activities at the Site to evaluate whether such 
activities are adversely affecting Sophia Creek. Mitigation measures (including discharge to the 
creek to help maintain flow) may be required. 

No other environmentally sensitive receptors were identified within 300m of the Site. 

6.2 Groundwater Quality 
Excavation dewatering efforts at the Site are not expected to substantively degrade water quality 
at the Site and surrounding areas. This assumes that there is adequate capture of groundwater 
entering the excavation and that captured water is adequately treated and discharged in an 
appropriate manner. 

 
20 LSRCA (2015) Approved Assessment Report: Lake Simcoe and Couchiching-Black River Source Protection 
Area [-] Part 1: Lake Simcoe Watershed.  Available online: https://ourwatershed.ca/resources/reports-and-
plans/assessment-reports/ [accessed October 12, 2022]. 
21 Calculated using the Dupuit-Forchheimer equation for horizontal unconfined flow and solving for drawdown 
40m from the edge of the excavation. 
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Discharge to the storm sewer system, if required, is unlikely to adversely affect groundwater 
conditions at the Site. As discussed previously in Sections 5.6 and 5.7 of this report, such discharge 
may be held to more stringent standards (e.g., PWQO criteria) than are typical for most sites in the 
area (i.e., City of Barrie storm sewer discharge criteria). 

PGL (2020B)22 previously completed a Phase 2 ESA for the Site. All collected samples met the 
applied Site Condition Standards except for: 

• Fill material in the northern portion of the Site, which had elevated levels polycyclic aromatic 
hydrocarbons; and 

• Groundwater in the southern portion of the Site, which had an elevated level of cadmium. 

Such contamination could adversely affect water quality at the Site, if not properly managed. It is 
expected that remedial excavation work will be completed as part of Site redevelopment activities, 
and such efforts will help to reduce impacts to soil and groundwater. 

6.3 Monitoring and Mitigation 
With respect to potential impacts to groundwater quantity as a result of the proposed short-term 
dewatering, potential adverse affects largely relate to Sophia Creek, and in particular, nearby 
sections of the creek that are not contained within a culvert. Water levels in the creek should be 
monitored at regular intervals (i.e., weekly) both before and during the proposed dewatering. Water 
levels should be measured at an accessible point upstream of the Site (i.e., at the exposed portion 
of the creek approximately 150m west of the Site) and downstream (i.e., at the exposed section of 
the creek approximately 40m east of the Site). Specific details of this monitoring should be 
confirmed with the LSRCA and/or other regulatory parties. 

With respect to potential impacts to water quality as a result of Site discharge, specific water quality 
monitoring requirements should be determined once the discharge methodology (e.g., to the storm 
sewer system or the sanitary system) is confirmed. Specific details of this monitoring should be 
confirmed with the LSRCA and/or other regulatory parties. 

With respect to existing contamination at the Site, it is expected that remedial excavation work will 
be completed as part of Site redevelopment activities, and such efforts will help to reduce impacts 
to soil and groundwater. Contaminant management mitigation measures will involve removing 
excavated soil and groundwater and ensuring it is appropriately disposed of offsite in accordance 
with all relevant regulations. Efforts will also be made to ensure that any potential preferential 
pathways formed as part of the development process (e.g., gravel-filled infrastructure lines) are 
identified and addressed in accordance with best practices (e.g., use of low hydraulic conductivity 
barriers at set intervals within such features). 

Assuming the remedial excavation work is successful in addressing existing contamination, the 
contaminant monitoring measures will consist of confirmatory sampling consistent with the 
requirements of Ontario Regulation 153/04 will be completed. As an alternative, a Risk 
Assessment, consistent with the requirements of Ontario Regulation 153/04, could be completed 
to address any contamination that is not adequately addressed through the remedial excavation 
work. 

 
22 See footnote 4. 
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7.0 SUMMARY 
The results of the HIA indicate the following for the Site: 

• Dewatering activities at the Site will largely be restricted to shallow materials at the Site (roughly 
the upper 2m of the subsurface); 

• The excavation dewatering rate was estimated at 45,000L/day. A rate of 225,000L/day 
(incorporating a 5X safety factor) is recommended for permitting purposes; 

• Long-term dewatering will not be required as the proposed structures will be slab-on-grade; 
• Groundwater quality results indicate that discharge would likely meet the City of Barrie criteria 

for discharge to the sanitary sewer system or the storm sewer system; 
• An Environmental Activity and Sector Registry will likely be required for dewatering activities; 
• Groundwater quality results did not exceed any PWQO standards for which the sample was 

tested (detection limits for certain parameters exceeded the corresponding standards); 
• Dewatering activities may lower groundwater levels beneath exposed portions of Sophia Creek 

(i.e., sections not running through a culvert), and therefore, dewatering has the potential to 
reduce baseflow in the creek; 

• Monitoring requirements to evaluate potential impacts to Sophia Creek should be confirmed 
with the LSRCA prior to dewatering activities; and 

• No adverse effects to existing water users, local aquifers, or any other natural features are 
expected as a result of the proposed dewatering. 

8.0 STATEMENT OF LIMITATIONS AND CONDITIONS FOR REPORT 
8.1 Complete Report 
All documents, records, data and files, whether electronic or otherwise, generated as part of this 
assignment are a part of the Report, which is of a summary nature and is not intended to stand 
alone without reference to the instructions given to PGL by the Client, communications between 
PGL and the Client, and any other reports, proposals or documents prepared by PGL for the Client 
relative to the specific site described herein, all of which together constitute the Report. 

In order to properly understand the suggestions, recommendations and opinions expressed herein, 
reference must be made to the whole of the Report. PGL is not responsible for use by any part 
of portions of the Report without reference to the whole report. 

8.2 Basis of Report 
The Report has been prepared for the specific site and purposes that are set out in the contract 
between PGL and the Client. The findings, recommendations, suggestions, or opinions expressed 
in the Report are only applicable to the site and purposes in relation to which the Report is expressly 
provided, and then only to the extent that there has been no material alteration to or variation from 
the information provided or available to PGL. 

8.3 Use of the Report 
The information and opinions expressed in the Report, or any document forming part of the Report, 
are for the sole benefit of the Client. No other party may use or rely upon the Report or any portion 
thereof without PGL's written consent, and such use shall be on terms and conditions as PGL may 
expressly approve. Ownership in and copyright for the contents of the Report belong to PGL. Any 
use which a third party makes of the Report, is the sole responsibility of such third party. PGL 
accepts no responsibility whatsoever for damages suffered by any third party resulting from 
use of the Report. 
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Respectfully submitted, 

PGL ENVIRONMENTAL CONSULTANTS 
 
Per:  

   
Michael Howlett, M.Sc., M.B.A., P.Geo. 
Hydrogeologist 

Christina Trotter, M.Sc., P.Geo. 
Senior Hydrogeologist 
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_H̀ X=YUZ [\
VUV]Z Û[=
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Appendix 2 
 

Borehole Logs and Well Construction Details 
  













 

 

Appendix 3 
 

Information Pertaining to Sophia Creek and Other Area Drainage Features 
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Appendix 4 
 

Well Construction Details Summary and 
Groundwater Level Monitoring Results 



Table A4.1
Monitoring Well Installation Details

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockap Holdings Inc., PGL File 5689-02.01

Location Riser Elevation
(m asl)

Ground Elevation
 (m asl)

Bottom of Screen 
(m bgs)

Bottom of Screen 
Elevation

(m asl)

Top of Screen
(m bgs)

Top of Screen 
Elevation

(m asl)
Interval Interpreted Screened 

Geological Zone

MW1 235.67 235.73 6.00 229.73 3.00 232.73 Intermediate Silty Sand to Sandy Silty Till

MW2 236.40 236.54 9.00 227.54 6.00 230.54 Intermediate Silty Sand to Sandy Silty Till

MW3 237.89 237.97 4.60 233.37 1.60 236.37 Shallow Silty Sand to Sandy Silty Till

MW4 239.72 239.84 9.00 230.84 6.00 233.84 Intermediate Silty Sand to Sandy Silty Till

MW5 235.93 236.00 14.00 222.00 11.00 225.00 Deep Silty Sand to Sandy Silty Till

PGL Environmental Consultants
October 2022
MRH Appendix 4 ‐ Well Details and Water Levels.xlsx

Table A4.1
1 of 1



Table A4.2
Groundwater Elevation Results

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockap Holdings Inc., PGL File 5689-02.01

Groundwater 
Depth

(m bgs)

Groundwater 
Elevation

(m asl)

Groundwater 
Depth

(m bgs)

Groundwater 
Elevation

(m asl)

Groundwater 
Depth

(m bgs)

Groundwater 
Elevation

(m asl)

Groundwater 
Depth

(m bgs)

Groundwater 
Elevation

(m asl)

Groundwater 
Depth

(m bgs)

Groundwater 
Elevation

(m asl)

MW1 Intermediate 2.04 233.69 2.11 233.61 - - - - 2.51 233.21

MW2 Intermediate 0.90 235.64 0.88 235.66 0.91 235.63 0.86 235.68 1.02 235.52

MW3 Shallow 0.96 237.01 0.94 237.03 1.00 236.97 0.96 237.01 1.29 236.68

MW4 Intermediate 1.52 238.31 1.53 238.31 1.66 238.18 1.58 238.25 2.09 237.74

MW5 Deep - - 1.46 234.53 1.45 234.55 1.45 234.55 - -

09-Mar-20 17-Mar-20 03-Jun-21

Location Interval

09-May-19 16-May-19

PGL Environmental Consultants
October 2022
MRH Appendix 4 ‐ Well Details and Water Levels.xlsx

Table A4.2
1 of 1



Table A4.3
Graph of Groundwater Elevation Results

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockap Holdings Inc., PGL File 5689-02.01
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MRH Appendix 4 ‐ Well Details and Water Levels.xlsx

Table A4.3
1 of 1



 

 

Appendix 5 
 

Single Well Response Test Results 
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TEST 1

Data Set:  C:\Users\mhowlett\Desktop\Bayfield - Backup\MW1-Test1 - MRH.aqt
Date:  10/12/22 Time:  10:11:41

PROJECT INFORMATION

Company:  PGL Environmental
Client:  Rockcap Holdings Inc
Project:  5689-02.01
Test Well:  MW3
Test Date:  May 16, 2019

AQUIFER DATA

Saturated Thickness:  4.057 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (Test 1)

Initial Displacement:  0.4325 m Static Water Column Height:  4.057 m
Total Well Penetration Depth:  4.057 m Screen Length:  3. m
Casing Radius:  0.0214 m Well Radius:  0.055 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 7.268E-7 m/sec y0 = 0.3105 m
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TEST 2

Data Set:  C:\Users\mhowlett\Desktop\Bayfield - Backup\MW1-Test2 - MRH.aqt
Date:  10/12/22 Time:  10:12:21

PROJECT INFORMATION

Company:  PGL Environmental
Client:  Rockcap Holdings Inc
Project:  5689-02.01
Test Well:  MW1
Test Date:  May 16, 2019

AQUIFER DATA

Saturated Thickness:  4.057 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (Test 2)

Initial Displacement:  0.41 m Static Water Column Height:  4.057 m
Total Well Penetration Depth:  4.057 m Screen Length:  3. m
Casing Radius:  0.0214 m Well Radius:  0.055 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 7.454E-7 m/sec y0 = 0.2938 m
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WELL TEST ANALYSIS

Data Set:  C:\Users\mhowlett\Desktop\Bayfield - Backup\MW2-Test1-MRH.aqt
Date:  10/12/22 Time:  10:12:46

PROJECT INFORMATION

Company:  PGL Environmental
Client:  Rockcap Holdings Inc
Project:  5689-02.01
Test Well:  MW2
Test Date:  May 16, 2019

AQUIFER DATA

Saturated Thickness:  8.088 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (Test 1)

Initial Displacement:  0.4289 m Static Water Column Height:  8.088 m
Total Well Penetration Depth:  8.088 m Screen Length:  3. m
Casing Radius:  0.0214 m Well Radius:  0.055 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.834E-7 m/sec y0 = 0.2997 m
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TEST 2

Data Set:  C:\Users\mhowlett\Desktop\Bayfield - Backup\MW2-Test2-MRH.aqt
Date:  10/12/22 Time:  10:13:17

PROJECT INFORMATION

Company:  PGL Environmental
Client:  Rockcap Holdings Inc
Project:  5689-02.01
Test Well:  MW2
Test Date:  May 16, 2019

AQUIFER DATA

Saturated Thickness:  8.088 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (Test 2)

Initial Displacement:  0.4048 m Static Water Column Height:  8.088 m
Total Well Penetration Depth:  8.088 m Screen Length:  3. m
Casing Radius:  0.0214 m Well Radius:  0.055 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 6.708E-7 m/sec y0 = 0.3481 m
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TEST 1

Data Set:  C:\Users\mhowlett\Desktop\Bayfield - Backup\MW3-Test1-MRH.aqt
Date:  10/12/22 Time:  10:13:43

PROJECT INFORMATION

Company:  PGL Environmental
Client:  Rockcap Holdings Inc
Project:  5689-02.01
Test Well:  MW3
Test Date:  May 16, 2019

AQUIFER DATA

Saturated Thickness:  3.397 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (Test 1)

Initial Displacement:  0.4081 m Static Water Column Height:  3.397 m
Total Well Penetration Depth:  3.397 m Screen Length:  3. m
Casing Radius:  0.0214 m Well Radius:  0.055 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 7.873E-6 m/sec y0 = 0.2004 m
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TEST 2

Data Set:  C:\Users\mhowlett\Desktop\Bayfield - Backup\MW3-Test2-MRH.aqt
Date:  10/12/22 Time:  10:14:07

PROJECT INFORMATION

Company:  PGL Environmental
Client:  Rockcap Holdings Inc
Project:  5689-02.01
Test Well:  MW3
Test Date:  May 16, 2019

AQUIFER DATA

Saturated Thickness:  3.397 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (Test 2)

Initial Displacement:  0.4396 m Static Water Column Height:  3.397 m
Total Well Penetration Depth:  3.397 m Screen Length:  3. m
Casing Radius:  0.0214 m Well Radius:  0.055 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 8.276E-6 m/sec y0 = 0.2182 m
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TEST 1

Data Set:  C:\Users\mhowlett\Desktop\Bayfield - Backup\MW4-Test1-MRH.aqt
Date:  10/12/22 Time:  10:14:29

PROJECT INFORMATION

Company:  PGL Environmental
Client:  Rockcap Holdings Inc
Project:  5689-02.01
Test Well:  MW4
Test Date:  May 16, 2019

AQUIFER DATA

Saturated Thickness:  7.332 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (Test 1)

Initial Displacement:  0.4827 m Static Water Column Height:  7.332 m
Total Well Penetration Depth:  7.332 m Screen Length:  3. m
Casing Radius:  0.0214 m Well Radius:  0.055 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.388E-7 m/sec y0 = 0.4267 m
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TEST 2

Data Set:  C:\Users\mhowlett\Desktop\Bayfield - Backup\MW4-Test2-MRH.aqt
Date:  10/12/22 Time:  10:14:58

PROJECT INFORMATION

Company:  PGL Environmental
Client:  Rockcap Holdings Inc
Project:  5689-02.01
Test Well:  MW4
Test Date:  May 16, 2019

AQUIFER DATA

Saturated Thickness:  7.332 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (Test 2)

Initial Displacement:  0.4541 m Static Water Column Height:  7.332 m
Total Well Penetration Depth:  7.332 m Screen Length:  3. m
Casing Radius:  0.0214 m Well Radius:  0.055 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.48E-7 m/sec y0 = 0.4787 m
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TEST 1

Data Set:  C:\Users\mhowlett\Desktop\Bayfield - Backup\MW5-Test1-MRH.aqt
Date:  10/12/22 Time:  10:15:19

PROJECT INFORMATION

Company:  PGL Environmental
Client:  Rockcap Holdings Inc
Project:  5689-02.01
Test Well:  MW5
Test Date:  May 16, 2019

AQUIFER DATA

Saturated Thickness:  10.72 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (Test 1)

Initial Displacement:  0.4712 m Static Water Column Height:  10.72 m
Total Well Penetration Depth:  10.72 m Screen Length:  3. m
Casing Radius:  0.0214 m Well Radius:  0.055 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 6.925E-8 m/sec y0 = 0.4741 m



 

 

Appendix 6 
 

Dewatering Calculations 



Table A6.1
Excavation Dewatering Calculations 

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockap Holdings Inc., PGL File 5689-02.01

Item Value Unit Source of Information

Ground Level 236.15 m asl As identified in provided design plans.

Lowest Subsurface Level Floor 0.00 m bgs See Drawing dA4.1 in Appendix 1

Lowest Subsurface Level Floor Elevation 236.15 m asl Calculated: Lowest Subsurface Level Floor Elevation = Ground Level - Lowest Subsurface Floor Level

Maximum for Slab, Footings and other Appurtenances 3.00 m As recommended by geotechnical engineer.

Lowest Elevation for Slab, Footings and other Appurtenances 233.15 m asl Calculated: Base of Slab Elevation = Lowest Subsurface Level Floor Elevation - Slab Thickness

Base of Excavation 233.15 m asl Set at Lowest Elevation for Slab, Footings and other Appurtenances

Required Dewatering Depth 232.65 m asl Additional 0.5m buffer applied to base of excavation.

Peak Water Level for Horizontal Flow 236.15 m asl Due to planned regrading activities, groundwater level was set at ground level.

Water Level Above Dewatering Depth (H) 3.50 m Calculated: H = Peak Water Level for Horizontal Flow - Required Dewatering Depth

Water Level Above Dewatering Depth (h) 0.00 m Analytical solution requires this value to be 0 (unless there is standing water in pit).

Horizontal Hydraulic Conductivity (Kh1) 1.07E-06 m/s Geometric mean of slug test results for all shallow and intermediate wells.

Area of Excavation (A) 8,860 m2 Assumed as full area of Site.

Radius of Equal Area Circle (r) 53.11 m Calculated: r = sqrt(A/pi)

Radius of Influence (R) 133.05 m Value is solved such that the total pumping rate (QT) equalts total inflows (QE)

Distance of Influence (L) 79.94 m Calculated: L = R-r

Pumping Rate (QH) for Horizontal Flow 3,874 L/day Calculated: Q1 = (pi)(K)(H2-h2)/ln(R/r) and corrected to L/day = 8.64E07(m3/s) 

Horizontal Hydraulic Conductivity (Kh2) 1.07E-06 m/s Geometric mean of slug test results for all shallow and intermediate wells.

Anistropic Factor (a = Kv2/Kh2) 0.10 m/s Literature value representative of relevant subsurface material (i.e., silty sand to sandy silt)

Vertical Hydraulic Conductivity (Kv2) 1.07E-07 m/s Calculated: Kv2 = Kh2(a)

Representative Water Elevation for Upwelling Pressure 236.15 m asl Due to planned regrading activities, groundwater level was set at ground level.

Water Level Above Dewatering Depth for Upwelling (H2) 3.50 m Calculated: H = Representative Water Elevation for Upwelling Pressure - Required Dewatering Depth

Pumping Rate (QV) for Upwards Flow into Excavation Base 21,735 L/day Calculated using steady-state flow to one side of a disk sink (Marinelli and Niccoli, 2000): QV = 4r(Kh2/sqrt(Kh2/Kv2))(H-h) and corrected to L/day = 8.64E07(m3/s) 

Precipitation Rate (P) 2.54E-08 m/s Precipitation rate of 800 mm/yr (interpreted as reasonable for SW Ontario)

Precipitation Capture (QP) 19444 L/day Calculated assuming capture all precipitation directly into the excavation: QP = (P)(pi)(r2) and corrected to L/day = 8.64E07(m3/s)

Total Pumping Rate (QT) 45,053 L/day Calculated: QT = QH + QV + QP

Groundwater Infiltration Rate (I) 6.34E-09 m/s This rate corresponds to an infiltration rate of 200 mm/yr, interpeted as reasonable for silty sand overburden in Southwestern Ontario.

Groundwater Capture from Infiltration (QI) 25,609 L/day Calculated infiltration within zone of influence but outside of excavation: QP = (I)(pi)(R2-r2) and corrected to L/day = 8.64E07(m3/s)

Total Inflows (QE) 45,053 L/day Calculated: QE = QP + QI

Water Balance (B) 0 L/day Calculated (analytical method is solved when B is minimized): B = abs(QT - QE)

Estimated Excavation Dewatering Rate (Qt) 45,000 L/day Calculated and corrected to two significant digits: Qt = Q1 + Q2

Recommend Factor of Safety 5 X Based on professional judgement.

Recommend Excavation Dewatering Rate for Permitting 225,000 L/day Calculated: Recommend Excavation Dewatering Rate for Permitting = Qt x Factor of Safety

PGL Environmental Consultants
October 2022
MRH Appendix 6 - Dewatering Calculations.xlsx

Table A6.1
1 of 1



Table A6.2
Long-Term Dewatering Calculations 

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockap Holdings Inc., PGL File 5689-02.01

Item Value Unit Source of Information

Ground Level 236.15 m asl As identified in provided design plans.

Lowest Subsurface Level Floor 0.00 m bgs See Drawing dA4.1 in Appendix 1

Lowest Subsurface Level Floor Elevation 236.15 m asl Calculated: Lowest Subsurface Level Floor Elevation = Ground Level - Lowest Subsurface Floor Level.

Required Dewatering Depth 236.15 m asl No dewatering required as building will be constructed as slab-on-grade.

Peak Water Level for Horizontal Flow 236.15 m asl Due to planned regrading activities, groundwater level was set at ground level.

Water Level Above Dewatering Depth (H) 0.00 m Calculated: H = Peak Water Level for Horizontal Flow - Required Dewatering Depth

Water Level Above Dewatering Depth (h) 0.00 m Analytical solution requires this value to be 0 (unless there is standing water in pit).

Horizontal Hydraulic Conductivity (Kh1) 1.07E-06 m/s Geometric mean of slug test results for all shallow and intermediate wells.

Area to be dewatered (A) 0 m2 Area set at 0 as no long-term dewatering will be required.

Radius of Equal Area Circle (r) 0.00 m Calculated: r = sqrt(A/pi)

Radius of Influence (R) 0.00 m Value is solved such that the total pumping rate (QT) equalts total inflows (QE)

Distance of Influence (L) 0.00 m Calculated: L = R-r

Pumping Rate (QH) for Horizontal Flow 0 L/day Calculated: Q1 = (pi)(K)(H2-h2)/ln(R/r) and corrected to L/day = 8.64E07(m3/s) 

Horizontal Hydraulic Conductivity (Kh2) 1.07E-06 m/s Geometric mean of slug test results for all shallow and intermediate wells.

Anistropic Factor (a = Kv2/Kh2) 0.10 m/s Literature value representative of relevant subsurface material (i.e., silty sand to sandy silt)

Vertical Hydraulic Conductivity (Kv2) 1.07E-07 m/s Calculated: Kv2 = Kh2(a)

Representative Water Elevation for Upwelling Pressure 236.15 m asl Due to planned regrading activities, groundwater level was set at ground level.

Water Level Above Dewatering Depth for Upwelling (H2) 0.00 m Calculated: H = Representative Water Elevation for Upwelling Pressure - Required Dewatering Depth

Pumping Rate (QV) for Upwards Flow into Excavation Base 0 L/day Calculated using steady-state flow to one side of a disk sink (Marinelli and Niccoli, 2000): QV = 4r(Kh2/sqrt(Kh2/Kv2))(H-h) and corrected to L/day = 8.64E07(m3/s) 

Precipitation Rate (P) 2.54E-08 m/s Precipitation rate of 800 mm/yr (interpreted as reasonable for SW Ontario)

Precipitation Capture (QP) 0 L/day Direct precipitation capture into excavation not a factor for long-term dewatering of built structures.

Total Pumping Rate (QT) 0 L/day Calculated: QT = QH + QV + QP

Groundwater Infiltration Rate (I) 6.34E-09 m/s This rate corresponds to an infiltration rate of 200 mm/yr, interpeted as reasonable for silty sand overburden in Southwestern Ontario.

Groundwater Capture from Infiltration (QI) 0 L/day Calculated infiltration within zone of influence but outside of excavation: QP = (I)(pi)(R2-r2) and corrected to L/day = 8.64E07(m3/s)

Total Inflows (QE) 0 L/day Calculated: QE = QP + QI

Water Balance (B) 0 L/day Calculated (analytical method is solved when B is minimized): B = abs(QT - QE)

Estimated Excavation Dewatering Rate (Qt) 0 L/day Calculated and corrected to two significant digits: Qt = Q1 + Q2

Recommend Factor of Safety N/A X Based on professional judgement.

Recommend Excavation Dewatering Rate for Permitting 0 L/day Calculated: Recommend Excavation Dewatering Rate for Permitting = Qt x Factor of Safety

PGL Environmental Consultants
October 2022
MRH Appendix 6 - Dewatering Calculations.xlsx

Table A6.2
1 of 1



 

 

Appendix 7 
 

Groundwater Quality Laboratory Results 
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,-.IV2,-.YIFXIGHOHEPFMHGIJKILGGFMSILIMFOEF̂FQLOFDMIFMBFJFODEIODIOBHIGFCTOHGIXLP\CHI\EFDEIODIFMQTJLOFDMd

4MDESLMFQILMFDMXILEHILMLCKZHGIJKI4DMI2BEDPLODSEL\BKI[FOBIQDMGTQOFUFOKILMG]DEIW?IGHOHQOFDMd
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iTLCFOLOFUHILMLCKXFXID̂IQDMGTQOFUFOKI[BHEHIEHjTFEHGIGTEFMSI\EH\LELOFDMID̂IDOBHEIOHXOXI/IHdSdI1.7NIPHOLCXNIHOQd

4MDESLMFQILMFDMXILEHILMLCKZHGIJKI4DMI2BEDPLODSEL\BKI[FOBIQDMGTQOFUFOKILMG]DEIW?IGHOHQOFDMd

0LOHEIXLP\CHXITMGHESDILIQDCG/DRFGLOFDMITXFMSIJEDPFMHIPDMDQBCDEFGHI\EFDEIODIEHGTQOFDMI[FOBIXOLMMDTXIQBCDEFGHNILMGILMLCKZHGIJKI2?<<7d

0LOHEIXLP\CHXILEHIGFSHXOHGI[FOBIMFOEFQILMGIBKGEDQBCDEFQILQFGXNILMGILMLCKZHGIJKI282I42A@7d
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-WZPQT[TG]XW\O]YH\G[WGZ]]X_\ZW]HGe[YVGYVHG,_XYX]XPĜX_G-WZPQY[]ZPG6HYVX\TG5TH\G[WGYVHG-TTHTTbHWYGX̂G,_XUH_Y[HTGOW\H_G,Z_YGDBF1GX̂GYVHG9Wi[_XWbHWYZPG
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tuvwxyz{w{|}wxv{{v~zw}�w{uvwy�}�vw{vz{w�}�v�z�w�����y{vw{uvwxy�}~y{}~�w{uy{w�v~�}~�v�wy�yx�{��yxwy�yx�z�zw�}~w{uy{w{vz{�w�v�v~w{}w{uvwx�z{w�vx}|�

7VZ[WGX̂G7OTYX\QGWOb̀ H_T�

1r/q<1<k1

8Z̀X_ZYX_QG@Ĥ[W[Y[XWG7X\H 8Z̀X_ZYX_QG8X]ZY[XW 8Z̀X_ZYX_QG@Ĥ[W[Y[XWG7X\H 8Z̀X_ZYX_QG8X]ZY[XW

23 -84G9:B?C;:69:3-8G/G2-39C8;;dG
;:3-C?;dG7-:-@-

�



���������������	
����


��������� �����������������

��� !" #$

���%&'���"�()��"*+�,

'��--%./"�0".1��.�"�1.+-

234456789:;749;<5=>53?@:;8A78;749;:B=BC74;B?;D9A7EB534;85;874698;7?7CF89G:HI;D38;8A78;@5;?58;?54=7CCF;5<<34;B?;9?EB45?=9?87C;:7=>C9:J;K54;;;;
7>>CB<7DC9;89:8:I;:34456789:;749;7@@9@;85;:7=>C9:;>4B54;85;7?7CF:B:;7:;7;<A9<L;5?;49<5E94FJ;M?;49>548:;8A78;@B:>C7F;8A9;NJOJ;<5C3=?I;C7D547854F;
5DP9<8BE9:;Q54;:34456789:;749;CB:89@;8A949J
=6RL6;S;=BCCB647=:;>94;LBC5647=;D7:9@;5?;@4F;T9B6A8;5Q;:7=>C9
=6RL6;TT8;S;=BCCB647=:;>94;LBC5647=;D7:9@;5?;T98;T9B6A8;5Q;:7=>C9
=6RL6;CT8;S;=BCCB647=:;>94;LBC5647=;D7:9@;5?;CB>B@S7@P3:89@;T9B6A8;
=6RO;;S;3?B8;5Q;<5?<9?8478B5?;D7:9@;5?;E5C3=9I;>748:;>94;=BCCB5?J
U;;S;O9::;8A7?J
NJOJ;S;VA9;49>548B?6;CB=B8J
WRX;S;Y9:3C8;?58;7E7BC7DC9J;Y9Q94;85;Z37CBQB94;<5@9;7?@;@9QB?B8B5?;Q54;9[>C7?78B5?J

V9:8;49:3C8:;49>5489@;49C789;5?CF;85;8A9;:7=>C9:;7:;49<9BE9@;DF;8A9;C7D547854FJ
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Appendix 8 
 

Groundwater Quality Results Compared to PWQO Criteria 



PGL Environmental Consultants
Standard Table Notes

Sediment and Surface Water Samples

Sediment sample results are presented as ug/g (ppm) on a dry weight basis unless otherwise noted
Surface water sample results are presented as ug/L (ppb) unless otherwise noted

BH#M Borehole with monitoring well installed
MW# Monitoring Well

~ No standard
< Less than stated detection limit
# Greater than applicable Standard

<# RDL greater than applicable Standard
m bgs metres below ground surface
m asl metres above mean sea level
CNA could not access

mg/kg miligrams per kilogram
mS/cm micro-siemens per centimetre

PWQO Table of PWQOs and Interim PWQOs of Water Management, Policies, Guidelines, Provincial Water Quality 
Objectives of the Ministry of Environment and Energy , MOE, July 1994 for surface water

PGL Environmental Consultants
October 2022



Table A8.1
Groundwater Results - Petroleum Hydrocarbons

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockcap Holdings Inc., PGL File 5689-02.02
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Sample Location Sample ID Sample Date Analytical Report Reference Number
MW4 MW4 17-Jul-19 L2313016 <0.5 <0.5 <0.5 <1.1 <1 <0.5 <2500

PHCs Other PHCs

PGL Environmental Consultants
March 2020
JPP/owm Appendix 8 - Comparison of water quality results to PWQOs.xlsm
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Table A8.2
Groundwater Results - Volatile Organic Compounds

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockcap Holdings Inc., PGL File 5689-02.02
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Sample Location Sample ID Sample Date Analytical Report Reference Number
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VOC

PGL Environmental Consultants
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JPP/owm Appendix 8 - Comparison of water quality results to PWQOs.xlsm
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Table A8.2
Groundwater Results - Volatile Organic Compounds

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockcap Holdings Inc., PGL File 5689-02.02

RDL

PWQOs

Sample Location Sample ID Sample Date Analytical Report Reference Number
MW4 MW4 17-Jul-19 L2313016

tr
an

s-
1,

3-
D

ic
hl

or
op

ro
pe

ne

tr
an

s-
1,

2-
D

ic
hl

or
oe

th
yl

en
e

Et
hy

le
ne

 D
ib

ro
m

id
e

H
ex

an
e

M
et

hy
l E

th
yl

 K
et

on
e

M
et

hy
l I

so
bu

ty
l K

et
on

e

M
et

hy
l t

er
t-b

ut
yl

 e
th

er

M
et

hy
le

ne
 C

hl
or

id
e

1,
1,

1,
2-

Te
tr

ac
hl

or
oe

th
an

e

1,
1,

2,
2-

Te
tr

ac
hl

or
oe

th
an

e

St
yr

en
e

1,
1,

1-
Tr

ic
hl

or
oe

th
an

e

1,
1,

2-
Tr

ic
hl

or
oe

th
an

e

Te
tr

ac
hl

or
oe

th
yl

en
e

Tr
ic

hl
or

oe
th

yl
en

e

Tr
ic

hl
or

of
lu

or
om

et
ha

ne

Vi
ny

l C
hl

or
id

e

C
ar

bo
n 

di
su

lfi
de

C
hl

or
oe

th
an

e

2-
H

ex
an

on
e

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

0.5 0.5 0.2 0.5 20 20 0.5 2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 0.5 1 1 20

7 200 5 ~ 400 ~ 200 100 20 70 4 10 800 50 20 ~ 600 ~ ~ ~

<0.5 <0.5 <0.2 <0.5 <20 <20 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <1 <1 <20

Other VOCVOC

PGL Environmental Consultants
March 2020
JPP/owm Appendix 8 - Comparison of water quality results to PWQOs.xlsm

Table A8.2
2 of 2



Table A8.3
Groundwater Results - Polycyclic Aromatic Hydrocarbons
136 Bayfield Street and 14 Sophia Street West, Barrie, ON

Rockcap Holdings Inc., PGL File 5689-02.02
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PWQOs ~ ~ 0.0008 0.0004 ~ 0.00002 ~ 0.0002 0.0001 0.002 0.0008 0.2 ~ 2 ~ 7 0.03 ~ ~ ~

Sample Location Sample ID Sample Date Analytical Report Reference Number
MW4 MW4 17-Jul-19 L2313016 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.02 <0.095 6

PAH Other PAH

PGL Environmental Consultants
March 2020
JPP/owm Appendix 8 - Comparison of water quality results to PWQOs.xlsm

Table A8.3
1 of 1



Table A8.4
Groundwater Results - Metals and Inorganics

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockcap Holdings Inc., PGL File 5689-02.02
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RDL 50 1 1 1 0.05 5 1 10 100 0.5 5 0.01 0.5 5 0.5 0.5 5 30 0.5 1 3 5000 2 200 150 3 3000 10 10

PWQOs 15|75 20 5 ~ 0.1|0.5 ~ 0.9 1|5 300 1|3|5 ~ 0.2 40 25 100 0.1 6 20 ~ ~ ~ ~ 5 ~ ~ 10 ~ ~ ~

Sample Location Sample ID Sample Date Analytical Report Reference Number
MW4 MW4 17-Jul-19 L2313016 <50 <1 <1 247 <0.05 <5 <1 <10 200 <0.5 37.3 <0.01 0.87 <5 <0.5 <0.5 <5 <30 <0.5 <1 3.9 1.26E6 <2 <200 <150 4.5 96,000 23 24
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PGL Environmental Consultants
March 2020
JPP/owm Appendix 8 - Comparison of water quality results to PWQOs.xlsm

Table A8.4
1 of 1



Table A8.5
Groundwater Results - Pesticides

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockcap Holdings Inc., PGL File 5689-02.02

OC Pesticides
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µg/L
RDL 0.04
PWQOs 0.0065

Sample Location Sample ID Sample Date Analytical Report Reference Number
MW4 MW4 17-Jul-19 L2313016 <0.04
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Table A8.6
Groundwater Results - Physical Parameters

136 Bayfield Street and 14 Sophia Street West, Barrie, ON
Rockcap Holdings Inc., PGL File 5689-02.02
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pH_Units µg/L µg/L mg/L
RDL 0.1 2000 10000 2
PWQOs 6.5-8.5 ~ ~ ~

Sample Location Sample ID Sample Date Analytical Report Reference Number
MW4 MW4 17-Jul-19 L2313016 7.33 <3000 27,000 6.1
MW4 MW4_Lab_Dup 20-Jul-19 L2313016  - <3000  -  - 

Physical
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