
 

 © 2023 Pinchin Ltd.  

Hydrogeological 
Assessment – Proposed 
Commercial Development  
229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario 

 

Prepared for: 

FNF Enterprises Inc. 
250 Royal Oak Road  
Cambridge, Ontario, N2G 4Y9 

August 21, 2023 

Pinchin File:  307242 



 

Hydrogeological Assessment – Proposed Commercial Development  August 21, 2023 
229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario Pinchin File: 307242 
FNF Enterprises Inc.       

 

© 2023 Pinchin Ltd. Page ii 

Issued to: 
Issued on: 
Pinchin File: 
Issuing Office: 

FNF Enterprises Inc.      
August 21, 2023 
307242 
Waterloo, ON 

 
 

 

  

Author: Karen Thrams, Dipl. Ing., M.Eng., P.Eng.  
Senior Project Manager 
519.404.6483 
kthrams@pinchin.com  

 

   

Reviewer: Vanessa Marshall, M.Eng., P.Eng. 
National Practice Leader, Geotechnical Services  
519.904.4660 
vmarshall@pinchin.com  

 
 

mailto:kthrams@pinchin.com
mailto:vmarshall@pinchin.com


 

Hydrogeological Assessment – Proposed Commercial Development  August 21, 2023 
229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario Pinchin File: 307242 
FNF Enterprises Inc.       

 

© 2023 Pinchin Ltd.  Page iii 

TABLE OF CONTENTS 

1.0 INTRODUCTION AND BACKGROUND .......................................................................................... 1 

1.1 Purpose ................................................................................................................................ 1 
1.2 Proposed Development Parameters .................................................................................... 1 
1.3 Previous Investigations ......................................................................................................... 2 

2.0 METHODOLOGY ............................................................................................................................. 2 

3.0 SITE DESCRIPTION AND GEOLOGICAL SETTING ..................................................................... 2 

3.1 Surface Water and Drainage ................................................................................................ 2 
3.2 Physiography ........................................................................................................................ 3 
3.3 Geology ................................................................................................................................ 3 

4.0 SUBSURFACE CONDITIONS ......................................................................................................... 3 

4.1 Soil Stratigraphy ................................................................................................................... 3 
4.2 Water Level Elevations ......................................................................................................... 5 
4.3 MECP Water Wells ............................................................................................................... 5 
4.4 Hydraulic Conductivity Assessment ..................................................................................... 6 
4.5 Groundwater Quality ............................................................................................................. 7 

5.0 DEWATERING ASSESSMENT ....................................................................................................... 8 

5.1 Building A Dewatering Assessment...................................................................................... 8 
5.2 Building B Dewatering Assessment...................................................................................... 8 

6.0 PRELIMINARY PRECONDITION WATER BALANCE .................................................................... 9 

6.1 Stormwater Infiltration Potential ............................................................................................ 9 

7.0 CONCLUSIONS ............................................................................................................................. 10 

8.0 REFERENCES ............................................................................................................................... 11 

9.0 TERMS AND LIMITATIONS .......................................................................................................... 11 

 

 



 

Hydrogeological Assessment – Proposed Commercial Development  August 21, 2023 
229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario Pinchin File: 307242 
FNF Enterprises Inc.       

 

© 2023 Pinchin Ltd.  Page iv 

TABLES 

TABLE 1  Monitoring Well Construction Details 

TABLE 2  Groundwater Elevation Data   

FIGURES 

FIGURE 1   Key Map 

FIGURE 2   Borehole and Monitoring Well Location Plan (Existing Conditions) 

FIGURE 3  Cross-section Map 

FIGURE 3A  Cross-section A-A’ 

FIGURE 3B  Cross-section B-B’ 

FIGURE 4  Groundwater Contour Map (May 16, 2022) 

FIGURE 5  Ontario Water Well Records (500 m Radius) 

APPENDICES 

 
APPENDIX I  Design Plans 

APPENDIX II  Borehole Logs 

APPENDIX III  Ontario Water Well Records 

APPENDIX IV  Hydraulic Conductivity Test Results 

APPENDIX V   Laboratory Certificates of Analysis 

APPENDIX VI   Particle Size Distributions 



 

Hydrogeological Assessment – Proposed Commercial Development  August 21, 2023 
229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario Pinchin File: 307242 
FNF Enterprises Inc.       

 

© 2023 Pinchin Ltd.  Page 1 of 13 

1.0 INTRODUCTION AND BACKGROUND  

Pinchin Ltd. (Pinchin) was retained by FNF Enterprises Inc. (Client) to conduct a Hydrogeological 

Investigation of the property located at 229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario 

(hereafter referred to as the Site). The Hydrogeological Investigation will provide design 

recommendations for the proposed development of the Site. The Site location is shown on Figure 1. 

Based on information provided by the Client, it is Pinchin’s understanding that the development will 

consist of two single storey slab-on-grade warehouse buildings with associated driveway and parking 

areas.   

1.1 Purpose   

The purpose of this hydrogeological investigation was to characterize the soil and groundwater conditions 

of the Site, evaluate the dewatering requirements for the proposed construction and operational phases 

of the development, assess the groundwater quality of potential discharge water, identify any potential 

impacts on the surrounding environment due to the proposed development, and provide 

recommendations concerning mitigative measures, if required. 

1.2 Proposed Development Parameters 

The proposed development plans for the Site, dated June 19, 2023, prepared by Schiedel Construction 

Incorporated are provided in Appendix I.  

It is understood that the proposed development will consist of two single storey slab-on-grade warehouse 

buildings with associated driveway and parking areas. 

The following design parameters are pertinent to the Site: 

• Total Site Area: 93,857.03 m2; 

• Building A Area: 18,775.71 m2  

• Finished Floor Elevation of Building A: 301.20 masl 

• Building B Area: 4,157.24 m2 

• Finished Floor Elevation of Building B: 295.30 masl 
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1.3 Previous Investigations 

Pinchin conducted a geotechnical investigation at the Site in 2022, in which a total of twelve (12) sampled 

boreholes were advanced at the Site, eight (8) of which were instrumented with groundwater monitoring 

wells. The results were summarized in a report titled “Geotechnical Investigation - Proposed Commercial 

Development, 229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario”, dated October 27, 2022, 

prepared by Pinchin. The relevant geotechnical and hydrogeological information from the above noted 

report has been incorporated into the current report.  

2.0 METHODOLOGY 

As mentioned in Section 1.3, a total of eight (8) monitoring wells were installed at the Site. The 

borehole/monitoring well locations are shown on Figure 2 and the well construction details are presented 

in Table 1. The borehole logs for the boreholes and monitoring wells are included in Appendix II. 

The scope of work for the dewatering estimates and groundwater quality evaluation included the following 

tasks: 

• A review and preparation of a summary of the regional geology and hydrogeology, and its 

linkage to the site-specific geology and hydrogeology; 

• Groundwater level monitoring in all the existing monitoring wells; 

• Rising head hydraulic conductivity tests and groundwater sampling of select monitoring 

wells;  

• A review of the conceptual design and assessment of the need for dewatering during 

construction and operations phases of development; 

• Soil infiltration rate estimate; 

• A potential impact assessment with mitigative measures, if required; and 

• Preparation of a hydrogeological assessment report summarizing the findings of the 

investigation. 

3.0 SITE DESCRIPTION AND GEOLOGICAL SETTING 

3.1 Surface Water and Drainage  

The Site is located in the Ellis Creek – Speed River Subwatershed within the Upper Grand River 

Watershed under the jurisdiction of the Grand River Conservation Authority (GRCA). West Creek runs in 

a north-south direction through the eastern section of the Site. No other watercourse or other open water 

body is present at the Site. West Creek runs into the Speed River, located approximately 400 m south of 

the Site. The Site topography generally slopes downwards towards the Speed River. There is a significant 

change in grades across the property with a drop of over 20 m from Royal Oak Road in the north to 
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Highway 401 in the south. The majority of the grade change occurs at slopes near the south end of the 

site.  There are also slopes associated with West Creek which meanders north to south through the east 

half of the Site. Grades in the area of Building A general range from Elevation 304 masl near Royal Oak 

Road to 293 masl near the west edge of West Creek, and the grades in the area of Building B general 

range from 298 masl near the intersection of Royal Oak Road and Speedsville Road to 291 masl near the 

east edge of West Creek.   

3.2 Physiography 

The Site is located on the Guelph Drumlin Field Physiographic Region (Chapman and Putnam, 1984). 

3.3 Geology 

Data obtained from the Ontario Geological Survey Maps, as published by the Ontario Ministry of Natural 

Resources, indicates that the majority of the Site is expected to comprise Port Stanley Till – a silt to sandy 

silt till, while the north edge of the site may comprise lacustrine and outwash sand (Ontario Geological 

Survey Map 2508, printed 1987). The underlying bedrock at this Site is of the Guelph formation consisting 

of sandstone, shale, dolostone, and siltstone (Ontario Ministry of Northern Development and Mines Map 

2544, printed 1991). Bedrock topography mapping (Ontario Ministry of Natural Resources Preliminary 

Map P. 1985, printed 1979) indicates that the bedrock surface likely occurs between Elevation 275 and 

280 masl, and also shows bedrock outcroppings occur near the southeast corner of the site. 

4.0 SUBSURFACE CONDITIONS 

4.1 Soil Stratigraphy 

In general, the soil stratigraphy encountered below the surficial topsoil in the boreholes completed at the 

Site comprises predominantly glacial till with sand or silt deposits overlying the glacial till in the north end 

of the Site.  Bedrock was not contacted at the borehole locations over the depths explored.  

Based on a review of available air photos through online applications it appears that fill was previously 

placed in the south portion of 235 Royal Oak Road and along the west property line of 247 Royal Oak 

Road. 

The appended borehole logs provide detailed soil descriptions and stratigraphies, results of SPT, 

moisture content profiles, details of monitoring well installations, and groundwater measurements.   

Possible fill was contacted at Borehole BH7 and extended depth 1.5 mbgs (elevation 295.4 masl). The 

possible fill varied from silty sand with trace gravel to sand and silt with some clay and trace gravel. SPT 

N-values of 3 and 4 blows per 300 mm indicated that the possible fill had a very loose to loose relative 

density. At the time of sampling the possible fill was moist to wet with laboratory determined moisture 

contents of 10 and 15%. 
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Topsoil was encountered throughout the majority of the Site, with the exception of Borehole BH8.  The 

topsoil was described as dark brown silt with some sand and trace organics.  Where encountered, the 

topsoil thickness ranged from 100 to 125 mm.  

Possible buried topsoil was contacted at Borehole BH7 underlying the possible fill at 1.5 mbgs (Elevation 

295.4 masl). The silty sand with trace organics extended to the borehole termination depth of 2.1 mbgs 

(Elevation 294.8 masl). An SPT N-value of 10 blows per 300 mm indicated a loose to compact relative 

density. 

Sand or silt was encountered underlying the topsoil in the north end of the Site (Boreholes BH1 to BH3 

and BH8 to BH12). The thickness of the sand or silt deposits ranged from 0.7 to 4.5 m.  The sand 

contained variable silt content (trace silt to silty) and nil to some gravel. Traces of organics were noted 

within the sand to a depth of 0.8 mbgs at Borehole BH10. The silt contained trace sand. SPT N-values 

ranged from 2 to 26 blows per 300 mm and indicated a very loose to compact relative density, 

predominantly loose to compact. At the time of sampling the sand or silt were described as variable damp 

to wet. Laboratory determined moisture contents ranged from 4 to 25%.  

Native glacial till deposits of sand till and silt till were encountered below the topsoil, sand, and silt 

throughout the Site, and extended below the termination depths of most of the boreholes.  These deposits 

generally ranged in composition from gravelly sand with some silt to silt with some clay and traces of sand 

and gravel. The results of two particle size distribution tests performed on samples of the glacial till show 

that the samples contained 10 to 32% gravel, 22 to 47% sand, 18 to 41% silt, and 3 to 27% clay. 

Although not noted on the borehole logs, cobbles and/or boulders should be expected in the glacial till 

deposits. 

SPT N-values for the glacial till typically ranged from 10 to greater than 50 blows per 300 mm, indicating 

marginally compact to very dense conditions.  Locally, near the northeastern portion of the Site 

(Boreholes BH1, BH3, and BH4), some loose conditions were encountered within about 2.3 to 3.8 m of 

the ground surface. The glacial till was predominantly dense to very dense more than 1.5 m below it’s 

upper limit.  Laboratory determined moisture contents of the glacial till ranged from 3 to 20%. At the time 

of sampling, most of the sand till deposits were damp to moist; however, localized the upper portion of the 

sand till deposits was wet in some boreholes. The silt till deposits were typically moist to very moist. 

A deposit of sand and gravel with trace silt was encountered below the glacial till at 6.1 mbgs locally near 

the southeast corner of the Site (Borehole BH5). This deposit extended below the termination depth of the 

borehole.  The sand and gravel was very dense based on an N-value of greater than 50 blows per  

300 mm; and, saturated, as indicated by the moisture content result of 17%. 

Site specific geological cross-sections are presented in Figures 3, 3A and 3B.  
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4.2 Water Level Elevations 

As mentioned, a total of eight monitoring wells were installed at the Site during the current investigations. 

The monitoring well construction details are presented in Table 1.  

Groundwater level measurements were conducted on May 16, May 25, June 28, July 27, August 11, 

September 21, October 17, November 10, and December 9, 2022 and January 12, February 8, March 2 

and April 3, 2023 in the existing monitoring wells.  

The water levels measured in the monitoring wells installed on the west side of the Site (Boreholes BH6, 

BH9, BH11, and BH12) had the highest water levels readings during the April 3, 2023 measurement, and 

ranged between 2.4 and 3.6 mbgs (Elevation 287.1 to 296.3 masl).  The lowest water level readings were 

recorded during the December 9, 2022 reading and ranged between 3.4 and 4.2 mbgs (Elevation 285.4 

to 295.8 masl).  These measurements indicate fluctuations of up to 1 m in height.  The groundwater flow 

direction is typically from the northwest to the southeast (towards West Creek and the Speed River) on 

the west side of the Site.   

The water levels measured in the monitoring wells installed on the east side of the Site (Boreholes BH1, 

BH2, BH4, and BH5) had the highest water levels readings during the April 3, 2023 measurement, and 

ranged between 0.4 and 3.8 mbgs (Elevation 278.1 to 296.2 masl).  The lowest water level readings were 

recorded during the December 9, 2022 reading and ranged between 4.5 and 5.4 mbgs (Elevation 277.4 

to 292.1 masl). The monitoring well installed in Borehole BH1 was dry throughout all of the 

measurements. These measurements indicate fluctuations of between 1.6 and 4.1 m in height, with the 

larger fluctuations being in the northeast corner of the Site. The groundwater flow direction is typically 

from the northeast to the southwest (towards West Creek and the Speed River) on the east side of the 

Site. Figure 4 presents a groundwater contour map prepared using groundwater elevations taken on May 

16, 2022. 

4.3 MECP Water Wells 

Water well records from within a 500 m radius of the Site were accessed from the Ontario Ministry of the 

Environment, Conservation and Parks (MECP) Water Well Information System (WWIS). Well usage 

details are summarized in the following table.  

Primary Well Use Approximate Number of Wells within 500 m Buffer of 
Study Area 

Domestic 33 

Observation/ Monitoring/ Test Hole 46 

Total 79 
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In total, 79 MECP Water Wells (33 domestic wells and 46 observation/monitoring wells) are located within 

500 m of the Site boundary. The wells to the north of the Site are upgradient, the wells to the east and 

west are cross gradient. Only one well is located downgradient from the Site (Well Number 6500789). 

This well is screened within the limestone bedrock, is located at least 20 m lower than the Site grades 

and therefore will not be affected from the development at the Site. Two domestic wells and four 

observations wells are located on the Site; however the Site is to be municipally serviced and any wells 

located on the Site will be properly decommissioned prior to construction. Figure 5 presents the location 

of the wells within a 500 m radius of the Site. All MECP water well records accessed are presented in 

Appendix III. 

4.4 Hydraulic Conductivity Assessment 

The hydraulic conductivity (K-value) of the soils was estimated based on results obtained from in-situ 

rising head hydraulic conductivity tests. 

Each monitoring well was developed prior to K- testing. Well purging was implemented to remove silt and 

sand introduced into the well during construction, and to remove fine particles from the coarse sand pack 

placed around the outside of the well screen during construction. 

The rising head test procedure employs the hydrostatic time-lag method for groundwater recovery 

following the removal of a volume of water from a monitoring well, and makes use of the theory of 

Hvorslev (1951), as described in Freeze and Cherry (1979). Hvorslev's method is expressed by the 

following equation: 

Where: 

𝐾 =
𝑟2 ln (

𝐿
𝑅)

2𝐿𝑇0
 

 

K = hydraulic conductivity of the tested material (m/sec)  

r = inner radius of the well riser pipe (m) 

R = outer radius of the well bore (m)  

L = length of screen and sand pack (m) 

To = time lag (sec), where (H-h)/(H-Ho) = 0.37 

h = water level at each time of measurement (m)  

Ho      = initial water level (m, start of test) 

H = stabilized water level prior to the test (m) 
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The time lag, T0, is defined as the time required for the water level to recover to 63% of the stabilized 

level, if the initial flow rate into the well is maintained. This time lag is determined graphically as the time 

for which (H-h) divided by (H-Ho) is equal to 0.37. 

Rising head hydraulic conductivity (K-) tests were undertaken at seven (7) groundwater monitoring wells 

(BH2, BH4 through BH6, BH9, BH11 and BH12). The Rising Head K-test curves are presented in 

Appendix IV.  

The well screen intervals and estimated hydraulic conductivity (K-value) at the five on-Site monitoring 

wells are summarized below. 

Monitoring 
Well 

Well Screen Interval 
(mbgs) Soil Composition K (cm/s) 

BH2 3.0 – 6.1 Sand Till 9.7 x 10-6 

BH4 3.0 – 6.1 Sand/Silt Till 4.2 x 10-6 

BH5 3.0 – 6.1 Sand Till 3.1 x 10-6 

BH6 3.0 – 6.1 Sand/Silt Till 8.1 x 10-6 

BH9 4.5 – 7.6 Sand Till 3.9 x 10-5 

BH11 3.0 – 6.1 Sand, some gravel 2.2 x 10-3 

BH12 4.5 – 7.6 Sand/Silt Till 2.5 x 10-6 

Geometric mean 1.6 x 10-5 

The estimated hydraulic conductivity of the Glacial Till ranges from 2.5 x 10-6 cm/s to 3.9 x 10-5 cm/s, with 

a geometric mean of 6.8 x 10-6 cm/sec.  The monitoring well screen within Borehole BH11 is within a sand 

deposit and the hydraulic conductivity of the underlying sand deposit it approximately 2.2 x 10-3 cm/s.   

4.5 Groundwater Quality 

One groundwater sample was obtained on August 11, 2022 from Borehole BH11 to evaluate the water 

quality with reference to the Region of Waterloo Combined Sewer Use By-Law parameter criteria, for 

storm sewer and sanitary sewer discharge.  

The groundwater sample was submitted to and analyzed by ALS Environmental (ALS). ALS has been 

accredited by Canadian Association For Laboratory Accreditation Inc. (CALA).  

The analytical results were compared with the Region of Waterloo Sewer Use Bylaw – Sanitary and 

Storm Sewer Discharge Limits. No Region of Waterloo Sewer Use Bylaw exceedances were noted. 

Laboratory analytical results are presented in Appendix V. 
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5.0 DEWATERING ASSESSMENT 

As stated above in Section 1.2, the proposed development will include two commercial buildings, Building 

A and Building B.   

5.1 Building A Dewatering Assessment  

Building A will have a Finished Floor Elevation (FFE) estimated to be 301.2 masl and a lowest footing 

elevation estimated to be approximately 299.7 masl.  The groundwater elevations measured on the west 

side of the Site in the area of Building A ranged from Elevation 286.7 to 296.3 masl, which are below the 

footing elevations of approximately 299.7 masl. Based on the water level monitoring results, dewatering 

will not be required for Building A. 

It should be noted that water level monitoring was conducted throughout the year (May 2022 to April 

2023) to capture seasonal variation in the water table elevations, as presented in Table 2.   

5.2 Building B Dewatering Assessment  

Building B will have a FFE estimated to be 295.30 masl and a lowest footing elevation estimated to be 

approximately 293.80 masl.  The groundwater elevations measured in the shallow monitoring wells 

ranged from Elevation 277.8 to 296.2 masl. The total building area is 4,157.24 m2. The construction 

dewatering target is 293.3 masl, 0.5 m below the lowest footing elevation. 

A conservative theoretical groundwater dewatering scenario for both construction and operational phases 

was developed for the above conceptual development that employed the following parameters and 

assumptions: 

• Excavation Area 4,158 m2; 

• Bottom of Excavation Elevation 293.8 masl 

• Average Dewatering Column Height 2.4 m; 

• Geometric mean K-value 6.8 x 10-6 cm/sec. 

Note that the Average Dewatering Column height was calculated using the April 2023 groundwater 

elevation measurements for BH2 which is the highest water level measurement in the area of Building B. 

The dewatering estimates from a theoretical groundwater inflow, including a 100% contingency amount to 

take into account variability in K-values throughout the Site, are as follows: 

K-Estimate (cm/sec) Dewatering Estimate 
(m3/day)  

Dewatering Estimate with 
100% Contingency (m3/day)  

6.8 x 10-6 2.3 4.6 
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The dewatering estimates are indicative of a low permeability formation and the open cut excavation will 

require dewatering during the construction and operational phases. These estimates are further 

supported by the observed duration of time required for the groundwater table to stabilize in the 

monitoring wells (both following drilling and following the small-scale aquifer testing). The estimated 

dewatering volumes are below the threshold for an Environmental Activity Sector Registration (EASR) 

requirement for construction dewatering of 50,000 L/day (50 m3/day). 

Dewatering of soils has the potential to result in consolidation of clays and other fine-grained matrices. 

However, given the gradation and density of the soils, the risk of settlement effects is insignificant.   

6.0 PRELIMINARY PRECONDITION WATER BALANCE  

The water balance accounts for all water in-and out-flows in the hydrologic cycle. Precipitation (P) falls as 

rain and snow. It can runoff towards lakes and streams (R), infiltrate to the groundwater table (I), or 

evaporate from surface water and vegetation (ET). When long-term average values of P, R, I, and ET are 

used there is minimal or no net change to groundwater storage (S). 

As part of the Functional Servicing and Stormwater Management Report for the Site, K. Smart Associates 

Limited, included a pre-condition and post-condition water balance that incorporates the groundwater 

recharge requirements in accordance with the Hespeler Watershed Study.  Pinchin refers to this report for 

the water balance information for the Site.  The results of this water balance are provided in the following 

report:  

• Functional Servicing and Stormwater Management Report for 247 Royal Oak Road, 

Cambridge, Ontario, prepared by K. Smart Associates Limited, dated December 21, 

2022.   

6.1  Stormwater Infiltration Potential   

As a component of the stormwater management for the Site, and to meet the water balance criteria, 

stormwater will be infiltrated into the Site. The highest water levels readings at the Site occurred during 

the April 3, 2023 measurement, and ranged between 2.4 and 3.6 mbgs (Elevation 287.1 to 296.3 masl).  

Due to the fluctuations seen in the groundwater table at the Site, any infiltration gallery should remain at 

least 1 m above these elevations.   

Two particle size distribution analyses have been completed on the natural sand and glacial till soil from 

the Site. The results of the particle size distribution analyses were used to empirically determine the 

hydraulic conductivity values of the soils. Several formulas were reviewed when calculating the hydraulic 

conductivity based on select formula criteria and limitations for the particle size distribution analyses 

results. The calculated hydraulic conductivity values are summarized in the following table. 
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The estimated design infiltration rate is based on recommendations found in the ‘’Low Impact 

Development Stormwater Management Planning and Design Guide, Appendix C’’, published by the 

Toronto and Region (TRCA) and the Credit Valley (CVC) Conservation Authority, and the approximate 

relationship between hydraulic conductivity and infiltration rate. 

It should be noted that hydraulic conductivity and infiltration rate are two different concepts, and that 

conversion from one parameter to another cannot be done through unit conversion. A factor of safety was 

applied to the approximate infiltration rate to account for soil variability, gradual accumulation of fine soil 

sediments during the lifespan of the facility, and compaction during construction. Additionally, it should be 

noted that several meters of soil are planned to be placed to raise grades at the Site, and the gradation of 

the imported soil may affect the infiltration potential of the Site.  

 Sample 
Number 

Sample Depth 
(mbgs) 

Soil Type K Value (m/sec) Factored 
Infiltration Rate 
(mm/hr) 

BH5 – SS4 2.3 – 2.9 Sand Till 2.58 x 10-6 22.5 

BH6 – SS4 2.3 – 2.9 Silt Till 5.28 x 10-10 <1.0 

7.0 CONCLUSIONS 

Pinchin provides the following conclusions arising out of the Hydrogeology Assessment activities to date: 

• The Site is located in the Ellis Creek – Speed River Subwatershed within the Upper 

Grand River Watershed under the jurisdiction of the Grand River Conservation Authority 

(GRCA); 

• The Site is located on the Guelph Drumlin Field Physiographic Region and is comprised 

of Port Stanley Till – a silt to sandy silt till, while the north edge of the site may comprise 

lacustrine and outwash sand.  The underlying bedrock at this Site is of the Guelph 

formation consisting of sandstone, shale, dolostone, and siltstone; 

• In general, the soil stratigraphy at the Site consists of topsoil material, overlying sand and 

silt till between 0.7 to 4.5 mbgs, followed by native glacial till deposits of sand and silt. 

The glacial till deposits extended beyond the termination depth of most boreholes. 

Bedrock was not encountered in any boreholes; 

• Depth to groundwater levels measured in the monitoring wells ranged from 0.36 mbgs at 

BH4 to 5.38 mbgs at BH2, and elevations ranged from 277.18 masl at BH5 to  

296.27 masl at BH11; 
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• The estimated hydraulic conductivity of the Glacial Till ranges from 2.5 x 10-6 cm/s to  

3.9 x 10-5 cm/s, with a geometric mean of 6.8 x 10-6 cm/sec.  The monitoring well screen 

within Borehole BH11 is within a sand deposit and the hydraulic conductivity of the 

underlying sand deposit it approximately 2.2 x 10-3 cm/s.   

• Given the estimated lowest footing elevation for Building A of 299.7 masl, dewatering will 

not be required on the west side of the Site;   

• Given the dewatering target for Building B of 293.3 masl, dewatering will be anticipated 

for the proposed development. It is not expected that a PTTW or EASR registration will 

be required at the construction and operations stage of the proposed development; and 

• A groundwater quality assessment completed as per the Region of Waterloo Sewer Use 

Bylaw indicated that all groundwater parameters analyzed met the Region’s sewer use 

discharge standards. 
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Map P.2715. 

Ontario Geological Survey 2010. Surficial Geology of Southern Ontario; Ontario Geological Survey, 

Miscellaneous Release--Data 128-REV. 

Armstrong, D.K. and Dodge, J.E.P. 2007,  Paleozoic Geology Map of Southern Ontario; Ontario 

Geological Survey, Miscellaneous Release--Data 219. 

9.0 TERMS AND LIMITATIONS 

This Hydrogeology Assessment was performed for the exclusive use of FNF Enterprises Inc. (Client), in 

order to evaluate the subsurface conditions at 229, 235, 239, and 247 Royal Oak Road, Cambridge, 

Ontario. Within the limitations of scope, schedule and budget, our services have been executed in 

accordance with generally accepted practises in the field of hydrogeology for the Site. Classification and 

identification of soil and geologic units have been based upon commonly accepted methods employed in 

professional geotechnical and geological engineering practice. No warranty or other conditions, 

expressed or implied, should be understood. Conclusions derived are specific to the immediate area of 

study and cannot be extrapolated extensively away from sample locations. 

Performance of this Hydrogeological Assessment to the standards established by Pinchin is intended to 

reduce, but not eliminate, uncertainty regarding the subgrade soil and groundwater conditions at the Site 

and recognizes reasonable limits on time and cost. 
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Regardless of how exhaustive a geological/hydrogeological investigation is performed, the investigation 

cannot identify all of the subsurface conditions. In addition, this report is intended to be supplemented and 

updated with future, more extensive, investigations at the detailed design stage(s) of the Project. 

Therefore, no warranty is expressed or implied that the entire Site is representative of the subsurface 

information obtained at the specific locations of our investigation and previous investigations done by 

others. If, during construction, subsurface conditions differ from then what was encountered within our 

test locations and the additional subsurface information provided to us, Pinchin should be contacted to 

review our recommendations. This report does not alleviate the contractor, owner, or any other parties of 

their respective responsibilities. 

This report has been prepared for the exclusive use of the Client, the City, and Client’s authorized agents. 

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, 

are the responsibility of the third parties. If additional parties require reliance on this report, written 

authorization from Pinchin will be required. Pinchin disclaims responsibility of consequential financial 

effects on transactions or property values, or requirements for follow-up actions and costs. No other 

warranties are implied or expressed. Furthermore, this report should not be construed as legal advice. 

The liability of Pinchin or our officers, directors, shareholders or staff will be limited to the lesser of the 

fees paid or actual damages incurred by the Client. Pinchin will not be responsible for any consequential 

or indirect damages. Pinchin will only be liable for damages resulting from the negligence of Pinchin.  

Pinchin will not be liable for any losses or damage if the Client has failed, within a period of two years 

following the date upon which the claim is discovered (Claim Period), to commence legal proceedings 

against Pinchin to recover such losses or damage unless the laws of the jurisdiction which governs the 

Claim Period which is applicable to such claim provides that the applicable Claim Period is greater than 

two years and cannot be abridged by the contract between the Client and Pinchin, in which case the 

Claim Period shall be deemed to be extended by the shortest additional period which results in this 

provision being legally enforceable. 

Pinchin makes no other representations whatsoever, including those concerning the legal significance of 

its findings, or as to other legal matters touched on in this report, including, but not limited to, ownership 

of any property, or the application of any law to the facts set forth herein. With respect to regulatory 

compliance issues, regulatory statutes are subject to interpretation and these interpretations may change 

over time. 

Specific limitations related to the legal and financial and limitations to the scope of the current work are 

outlined in our proposal and any subsequent Change Order documentation, the attached Methodology 

and the Authorization to Proceed, Limitation of Liability and Terms of Engagement which accompanied 

the proposal. 
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Information provided by Pinchin is intended for Client, the City, and Client’s authorized agents’ use only. 

Pinchin will not provide results or information to any party unless disclosure by Pinchin is required by law. 

Any use by a third party of reports or documents authored by Pinchin or any reliance by a third party on or 

decisions made by a third party based on the findings described in said documents, is the sole 

responsibility of such third parties. Pinchin accepts no responsibility for damages suffered by any third 

party as a result of decisions made or actions conducted. No other warranties are implied or expressed. 

\\pinchin.com\wat\Job\307000s\0307242.000 FNFEnt,247RoyalOakCamb.GEO\Deliverables\Final Hydro Geo\307242 FINAL Hydrogeological Assessment 229 to 247 Royal 
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Tables  



Well Diameter 

(centimetres)

Screen Slot 

Size

Monitoring Well 

Screen Interval 

(mbgs)

Screen 

length 

(metres)

Screened Soil

BH1 298.55 6.10 5.1 10 3.0 - 6.1 3.1 Sand Till

BH2 297.46 6.10 5.1 10 3.0 - 6.1 3.1 Sand Till

BH4 293.63 6.10 5.1 10 3.0 - 6.1 3.1 Sand/Silt Till

BH5 281.85 6.10 5.1 10 3.0 - 6.1 3.1 Sand Till

BH6 289.43 6.10 5.1 10 3.0 - 6.1 3.1 Sand/Silt Till

BH9 293.43 7.60 5.1 10 4.5 - 7.6 3.1 Sand Till

BH11 299.87 6.10 5.1 10 3.0 - 6.1 3.1 Sand/Silt Till

BH12 297.40 7.60 5.1 10 4.5 - 7.6 3.1 Sand/Silt Till

Notes:

masl = metres above sea level

mbgs = metres below ground surface

Table 1

MONITORING WELL CONSTRUCTION DETAILS

FNF Enterprises Inc.

229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario

Monitoring Well
Borehole 

Depth (mbgs)

Ground Surface 

Elevation 

(masl)

Well Construction Details

Page 1 of 2 Pinchin File: 307242



Monitoring 

Well

Ground Surface 

Elevation 

(masl)

Stick-Up 

Height 

(metres)

S

t

i

c

k

-

Monitoring 

Well Screen 

Interval 

(mbgs)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

Groundwater 

Level Below 

Top of Pipe 

(mTOP)

Groundwater 

Level Below 

Ground 

Surface 

(mbgs)

Calculated 

Groundwater 

Elevation 

(masl)

BH1 298.55 0.97 3.0 - 6.1 Dry -- -- Dry -- -- Dry -- -- Dry -- -- Dry -- -- Dry -- -- Dry -- -- Dry -- -- Dry -- -- Dry -- -- Dry -- -- Dry -- -- Dry -- --

BH2 297.46 0.96 3.0 - 6.1 3.05 2.09 295.37 3.30 2.34 295.12 4.12 3.16 294.30 4.73 3.77 293.69 5.07 4.11 293.35 5.78 4.82 292.64 6.06 5.10 292.36 6.22 5.26 292.20 6.34 5.38 292.08 6.14 5.18 292.28 Dry -- -- 3.08 2.12 295.34 2.25 1.29 296.17

BH4 293.63 0.94 3.0 - 6.1 2.80 1.86 291.77 3.18 2.24 291.39 3.98 3.04 290.59 4.46 3.52 290.11 4.80 3.82 289.81 5.61 4.67 288.96 6.00 5.02 288.61 6.15 5.21 288.42 6.26 5.32 288.31 6.10 5.16 288.47 Dry -- -- 2.38 1.44 292.19 1.30 0.36 293.27

BH5 281.85 0.98 3.0 - 6.1 5.08 4.10 277.75 5.11 4.13 277.72 5.35 4.37 277.48 5.46 4.48 277.37 5.50 4.65 277.20 5.55 4.57 277.28 5.52 4.67 277.18 5.54 4.56 277.29 5.45 4.47 277.38 5.22 4.24 277.61 5.22 4.24 277.61 5.10 4.12 277.73 4.78 3.80 278.05

BH6 289.43 0.85 3.0 - 6.1 3.56 2.71 286.72 3.57 2.72 286.71 3.71 2.86 286.57 3.96 3.11 286.32 4.14 3.27 286.16 4.56 3.71 285.72 4.73 3.86 285.57 4.81 3.96 285.47 4.88 4.03 285.40 4.40 3.55 285.88 4.01 3.16 286.27 3.56 2.71 286.72 3.23 2.38 287.05

BH9 293.43 0.87 4.5 - 7.6 4.49 3.62 289.81 4.61 3.74 289.69 4.97 4.10 289.33 5.14 4.27 289.16 5.18 4.20 289.23 5.32 4.45 288.98 5.23 4.25 289.18 5.13 4.26 289.17 5.09 4.22 289.21 4.81 3.94 289.49 4.70 3.83 289.60 4.54 3.67 289.76 3.92 3.05 290.38

BH11 299.87 0.98 3.0 - 6.1 4.69 3.71 296.16 NM -- -- 4.80 3.82 296.05 4.86 3.88 295.99 4.91 4.15 295.72 4.98 4.00 295.87 5.02 4.26 295.61 5.03 4.05 295.82 5.07 4.09 295.78 4.89 3.91 295.96 4.92 3.94 295.93 4.78 3.80 296.07 4.58 3.60 296.27

BH12 297.40 0.76 4.5 - 7.6 3.85 3.09 294.31 NM -- -- 4.01 3.25 294.15 4.03 3.27 294.13 5.04 5.04 292.36 4.13 3.37 294.03 4.10 4.10 293.30 4.13 3.37 294.03 4.14 3.38 294.02 4.02 3.26 294.14 4.06 3.30 294.10 3.98 3.22 294.18 3.67 2.91 294.49

Notes:

NM = not measured

masl = metres above sea level

mbgs = metres below ground surface 

mTOP= metres below Top of Pipe

NA Not Available

Input By:

Checked By: 

November 10, 2022October 17, 2022September 21, 2022 January 12, 2023 April 3, 2023March 2, 2023February 8, 2023December 9, 2022

TABLE 2

GROUNDWATER ELEVATION DATA

FNF Enterprises

229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario

August 11, 2022July 27, 2022May 25, 2022May 16, 2022 June 28, 2022
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 Ontario Water Well Records  
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 Hydraulic Conductivity Test Results  
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