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1.0 INTRODUCTION 

1.1 Background 

The proposed Safarik Pit property is located at 4275 7th Concession in the Township of Puslinch, Wellington 

County, Ontario (the Site), as shown in the Location Map, Figure 1.  The Site is ±28 hectares (ha) in size and 

is located to the east/southeast of the existing CBM Neubauer and McNally Pits.  The Site is bisected by an 

overhead 230 kV electrical transmission corridor with access to the eastern portion of the Site permitted below 

the power lines.   

The proposed pit will be developed below the natural groundwater table.  Extraction below the natural water 

table will occur by dragline, and, therefore, dewatering will not be required.  CBM is required to obtain a 

Class A Licence (Pit Below Water) for the Site under the Aggregate Resources Act (ARA).   

WSP Canada Inc. (WSP) was retained by CBM to provide hydrogeological services, including the completion 

of this ARA Maximum Predicted Water Table report to meet the study requirements for the proposed pit 

licence application. 

1.2 Evaluation Requirements 

In the Aggregate Resources of Ontario Provincial Standards (Ministry of Natural Resources and Forestry 

(MNRF), August 2020), Part 2.1 outlines the following requirements for the Maximum Predicted Water Table 

Report for a Class A pit below groundwater: 

A report must be prepared that details how the maximum predicted water table is identified in 

metres above sea level, relative to the proposed depth of excavation at the site.  

The maximum predicted water table shall be determined by monitoring the ground water table 

at the site for a minimum of one (1) year to account for seasonal variations and influences due 

to precipitation, unless alternative information already exists (e.g. previous hydrogeological 

study, existing well data) to support a determination of the maximum predicted water table by a 

qualified person. 

An alternative method may be used for sites determining the maximum water table in 

Precambrian rocks of the Canadian Shield where it is difficult to determine the elevation of the 

water table. In such cases, the maximum predicted water table may be assumed at an elevation 

(metres above sea level) that is a minimum of 2.5 metres below the deepest sump or pond on 

the site, provided a qualified person develops and oversees a drilling and monitoring program to 

determine if the ground water table would be intercepted at the assumed maximum predicted 

water table.  

The number of drill holes and seasonal monitoring frequency shall be determined by a qualified 

person based on site conditions. 

This report addresses the requirements of the Maximum Predicted Water Table report for the proposed pit.   

1.3 Statement of Qualifications 

This Maximum Predicted Water Table Report was completed by a project team at WSP Canada Inc.  

Curriculum vitae are provided in Appendix A. 
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1.4 Study Methodology 

1.4.1 Drilling Programs 

Boreholes were advanced during two separate drilling programs at the Site.  The locations of boreholes 

completed as part of this undertaking are shown in the Site Plan, Figure 2.   

2020 

Prior to the current study, Golder Associates Ltd. (now WSP) advanced nine (9) boreholes as part of an initial 

resource assessment for the Site.  The boreholes were designated BH20-01 (SAF) through BH20-09 (SAF).  

Monitoring wells were not installed during the 2020 drilling program.   

2021 

In December 2021, WSP advanced eight (8) additional boreholes across the Site.  Four of the boreholes were 

sealed upon completion and were designated BH21-01 (SAF) through BH21-04 (SAF).  The remaining four 

boreholes were completed as monitoring wells, designated MW21-01 (SAF) through MW21-04 (SAF).  During 

drilling of MW21-03, a shallow perched groundwater condition was encountered and a second monitoring well 

which screened the shallow perched interval was installed.  A deeper well was also installed adjacent to the 

shallow well.  The shallow and deep wells are referred to as MW21-03-S (SAF) and MW21-03-D (SAF), 

respectively.  Therefore, a total of five (5) monitoring wells were installed on Site.  Monitoring well construction 

details are summarized in Table B-1, Appendix B.   

1.4.2 Groundwater Monitoring 

The baseline groundwater monitoring program completed for this study consisted of the following: 

 Continuous groundwater level and temperature monitoring using dataloggers installed at the five (5) 

monitoring wells installed on the Site in 2021.  The well locations are shown on the Site Plan, Figure 2.  

Loggers were programmed to collect data every hour.  One barologger was installed to compensate for 

atmospheric pressure changes over time. 

 Periodic manual water level measurements at each monitoring well were made over the course of the 

baseline monitoring period, generally occurring on a quarterly basis.  The manual measurements were 

used to confirm the datalogger water levels.  The manual water levels were measured with an electric 

contact gauge.  The datalogger and manual water level measurements are depicted in the hydrographs 

included in Appendix B.   

2.0 BASELINE GROUNDWATER ELEVATION DATA 

2.1.1 Perched Condition at MW21-03-S (SAF) 

As previously noted, saturated soil was encountered above the ‘Upper Till’ at MW21-03-S (SAF).  A shallow 

monitoring well was installed to screen this perched layer.  At MW21-03-S (SAF), the groundwater elevations 

ranged from 318.3 to 321.3 mASL, which is from 0.1 to 3.1 m below ground surface.  Based on groundwater 

elevations from deeper well MW21-03-D (SAF), the perched groundwater level is located at minimum 9.8 m 

above the local water table.  Shallow saturated conditions were not observed at the other borehole locations 

during drilling. 

As shown in Figure B-1 (Appendix B), the perched groundwater level fluctuated with peak levels approaching 

the ground surface during the spring (March 2022, May 2023 and April/May 2024).  Between July 10 and 

July 16, 2024, the water level at MW21-03-S (SAF) increased by approximately 1 m, which corresponded with 

a total of 145 mm of rainfall recorded at the Kitchener/Waterloo climatological station during the same period.  

A discernable response to these significant precipitation events was not observed at the deeper wells installed 

within the water table (Figure B-2). 
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2.1.2 Regional Water Table 

Regional groundwater modelling undertaken for the Guelph / Eramosa Tier 3 Study suggest that regional 

groundwater flow in the vicinity of the Site is generally to the west-southwest with groundwater elevations in 

the ± 300-320 mASL range (Matrix, 2017). 

Based on the groundwater level data collected from the on-Site monitoring wells screened within the deeper 

sand and gravel deposits as part of this study, the following groundwater levels were observed: 

 At MW21-01 (SAF), located in the western corner of the Site, groundwater elevations ranged from 305.9 

to 307.0 mASL, or between 9.9 and 11.1 m below grade.   

 At MW21-02 (SAF), located near the eastern corner of the Site, groundwater elevations ranged from 

306.9 to 307.8 mASL, or between 20.2 to 21.1 m below grade. 

 At MW21-03-D (SAF), located in the northern corner of the Site, groundwater elevations ranged from 

307.0 to 308.5 mASL, which is between 12.9 and 14.4 m below grade.   

 At MW21-04 (SAF), located in the eastern corner of the Site, groundwater elevations ranged from 306.5 to 

308.1 mASL, or between 19.8 and 21.4 m below grade.   

The water table elevation exhibited a seasonal fluctuation, with seasonal peak water levels observed in May 

2022, June 2023 and August 2024, which is consistent with precipitation patterns during the study period.  

Seasonal low water levels were observed in February 2023 and January 2024.  The pattern and magnitude of 

seasonal fluctuation was similar at MW21-01 (SAF), MW21-03-D (SAF) and MW21-04 (SAF), however the 

magnitude of fluctuations at MW21-02 (SAF) were slightly muted.  The muted response at MW21-02 (SAF) 

results in the water level at MW21-02 (SAF) being higher than those at MW21-04 (SAF) during some periods, 

and lower than those at MW21-04 (SAF) during others.  During the study period, the water level at MW21-04 

(SAF) was higher than at MW21-02 (SAF) from March 2022 through August 2022, from May 2023 through 

October 2023 and from March 2024 through December 2024.  The highest water table elevations were 

consistently observed at MW21-03-D (SAF) and the lowest water table elevations were consistently observed 

at MW21-01 (SAF).   

The maximum water table elevations observed during the study occurred in August 2024.  The maximum 

water table elevations recorded at the wells on August 9, 2024 are shown on Figure 3.  The elevations ranged 

from 306.99 mASL at MW21-01 (SAF) to 308.52 mASL at MW21-03-D (SAF).  Based on the groundwater 

elevations measured on-Site, groundwater flow across the Site is west-southwest, consistent with the Tier 3 

Study noted above (Matrix, 2017). 

3.0 SUMMARY OF FINDINGS  

The following is a summary of the key findings of the Maximum Predicted Water Table Report undertaken to 

meet the study requirements for the Class A License (Pit Below Water) application. 

 The proposed pit will be developed below the natural groundwater table.  The maximum depth of 

extraction below the water table is to an elevation of 295 metres above sea level (mASL). 

 The maximum water table at the Site ranges from 306.99 mASL at MW21-01 (SAF) to 308.52 mASL at 

MW21-03-D (SAF).  Groundwater flows across the Site in a west-southwest direction.   
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 KEVIN J. FITZPATRICK, P.Eng. 

Senior Project Engineer, Environment 

 

PROFILE 

Mr. Kevin Fitzpatrick, P. Eng. (Geological) is a Senior Project Engineer with more than 

20 years of experience in geology, hydrogeology, geotechnical engineering, and water 

resources. His work experience encompasses project management, field investigations, 

analysis, interpretation, and peer review for numerous projects requiring his earth science 

expertise. 

Mr. Fitzpatrick has developed his technical and project management expertise through his 

management of geological, hydrogeologic and geotechnical investigations related to 

groundwater quality and quantity compliance issues, aggregate resources, waste 

management, environmental remediation, dewatering, and civil construction. He has been 

a guest lecturer for geotechnical engineering course at Niagara College since 2012. 

EDUCATION 

B.A.Sc. Geological Engineering, University of Waterloo, ON 1993

PROFESSIONAL DEVELOPMENT 

WHMIS 2013

Critical Thinking in Aquifer Test Interpretation, Christopher 

Neville, S.S. Papadopulos & Associates 

2009

40-hour Health & Safety Training Course for Hazardous Waste 

Operations, OSHA, and update courses, Surface Miner Common 

Core Training 

2005

Waterloo In-situ Groundwater Remediation Course, Toronto, ON 2000

PROFESSIONAL ASSOCIATIONS 

Professional Engineers Ontario 1996

Ontario Stone, Sand and Gravel Association, Rehabilitation 

Committee 

OSSGA

Aggregate Resource Prospecting and Evaluation Specialty, Ontario 

Ministry of Transportation, Registry Appraisal and Qualifications 

System 

RAQS

Niagara College Programs Advisory Committee for Construction/ 

Civil Engineering Programs  

2013

CAREER 

Senior Project Engineer, Environment, WSP 2014 - Present

Senior Project Engineer, Environment, GENIVAR 

(now named WSP) 

2009 - 2013

Project Engineer, Jagger Hims Limited (GENIVAR Acquisition) 1993 - 2009

AREAS OF PRACTICE 

Hydrogeology 

Aggregate Resources 

Geology & Geotechnical 

Engineering 

Environmental Assessments & 

Remediation 

Waste Management 
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PROFESSIONAL EXPERIENCE 

Hydrogeology 

— Assessments, Permit to Take Water Applications and Hydrogeologic Monitoring 

Reports (ongoing): Completed numerous studies as project manager in support of 

OWRA applications and Certificate of Approval for Discharge studies throughout 

Ontario, including in Lincoln, Waterford, Mosport, Thorold, Hamilton, Niagara 

Falls, Coboconk, Markham, Port Colborne, Port Dover, Wainfleet and Hagersville. 

The studies supported quarry applications, civil construction dewatering and 

industrial applications. Client: Various. 

— Dewatering Assessment, Fort Erie, ON (2012): Hydrogeologic study for a pumping 

station within a productive, corrosive bedrock aquifer. Client: Region of Niagara. 

— Hydrogeologic Assessment, Flamborough, ON (2011): Hydrogeologic assessment 

for a large food processing facility. Work included geotechnical design and 

wastewater compliance issues. Client: Earthfresh Foods Inc. 

— Water Well Interference, Niagara-on-the-Lake, ON (2011): Completed a salt water 

intrusion contaminant assessment as part of a Ministry of Environment director’s 

order. Design of a sulphate-resistant decommissioning program to prevent future 

cross-contamination. Client: Aviva Canada. 

— Groundwater Interference Study, Dunnville, ON (2010): Intermittent issues at 

residential wells located adjacent to a dolostone and limestone quarry were evaluated 

for quality and quantity. The hydrogeology was complicated by the high 

transmissivities of the aquifer and the proximity of the Grand River and Lake Erie. 

Client: Dunnville Rock Products. 

— Lookout Point Golf Club, Pelham, ON (2008-ongoing): Conducted a multi-year 

groundwater and surface water investigation that led to construction of a high 

capacity deep well in the Fonthill Kame for golf course irrigation. Other consultants 

had installed deep wells at the site; however, yields were very poor. High hydrogen 

sulphide concentrations and a cold-water fishery were also a concern. A thorough re-

evaluation of the local hydrogeology was completed and detailed long-term pump 

tests were performed to satisfy Niagara Escarpment Commission and MOE concerns. 

Monitoring of the various system components was designed to improve data quality 

and lower operating costs. Client: Lookout Point Golf and Country Club. 

— Groundwater Salt Impact Assessment, Lincoln, ON (ongoing): Hydrogeologic 

monitoring at a winter sand storage facility. The facility is located above the Niagara 

Escarpment on fractured bedrock upgradient of several groundwater springs. A best 

management plan was produced for the facility. Client: Town of Lincoln. 

— Hydrogeologic Study, Port Colborne, ON (2009): Hydrogeologic study to support 

residential development plan. A developer needed to assess a productive shallow 

bedrock aquifer as part of a plan of subdivision. Client: Lester Shoaltz Limited. 

— Hydrogeologic Monitoring, Caledonia, ON (2009): Hydrogeologic monitoring at a 

golf course in support of a Permit to Take Water. Electronic groundwater monitoring 

was installed to provide high quality data. Client: Numbered Ontario Company. 

— Niagara Tunnel Project, Niagara Falls, ON (2008): Completed detailed core logging 

on deep groundwater monitors. Cores represented a complete section of Niagara 

Escarpment bedrock from the Guelph Formation to the Queenston Formation. Client: 

Strabag. 

— Alternative Irrigation Sources, St. Catharines, ON (2007): Conducted hydrogeologic 

evaluation of a groundwater irrigation source for a golf course. The site was utilizing 
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a municipal supply for irrigation. Multiple low-yielding wells of poor quality 

complicated the assessment. Client: Urban & Environmental Management. 

— Hydrogeologic Assessment, Massey, ON (2006): Hydrogeologic assessment of 

proposed Greenfield quarry. The site is a traprock escarpment and is located at a 

watershed divide. Impact assessments, a monitoring program and a closure plan were 

completed. Client: Pioneer Construction. 

Aggregate Resources 

— Completed detailed resource assessments, approvals and licensing for many major 

aggregate producers including Ontario Ministry of Transportation, CBM Canada, 

Dufferin Aggregates, Lafarge Canada, Walker Industries, Capital Materials Inc., 

Chefero Sand, Pioneer Construction, Waterford Sand and Gravel, Nelson 

Aggregates, Dimension Stone Ltd. and for several private clients. 

— Conducted geologic studies in unconsolidated deposits. These sites include the Oak 

Ridges Moraine, Paris and Galt Moraines, and sites in Ayr, Caledon, Cambridge, 

London, Stratford, Brantford, North Dumfries, Orangeville, Norwood, Ommemee, 

and more than 60 sites in Northern Ontario. 

— Conducted numerous detailed bedrock resource evaluations (dolostone, limestone, 

shale, granite, traprock) and licenses at sites throughout Ontario, including the 

Niagara Escarpment, Lake Erie shoreline, Guelph, Shelburne, Hamilton, Georgian 

Bay, Carden, Hudson Bay lowlands, Manitoulin Island, and Northern Ontario. 

Northern Ontario aggregate experience has included work within the Grenville, 

Southern and Superior Province locations. 

— Proposed Shale Quarry Assessment, Brampton, ON (2010): Completed a resource 

assessment of a property zoned for a shale quarry in support of redevelopment. 

Client: Osmington Inc. 

— Proposed Dolostone Quarry, Wainfleet, ON (2009): Peer review and witness 

statements at a proposed quarry for an Ontario municipal board hearing. Client: 

Sullivan Mahoney LLP. 

— Clay Borrow Pit, Thorold, ON (2007): Completed aggregate wayside pit permit for 

clay borrow for 400-series highway embankments. Client: Hardrock Group. 

Geology and Geotechnical Engineering 

— Slope Stability Studies, Excavations and Retaining Wall Inspections (ongoing): 

Conducted over 60 studies in support of development approval for private clients, 

public agencies and consultants. 

— Rock Mechanics Work (ongoing): Conducted rock wall stability assessments in 

Lincoln, Woodstock, Orillia, Ottawa, and Quebec for various clients in support of 

open excavations. 

— Post-construction Investigations (ongoing): Conducted forensic examinations of 

failed structures and roadways related to subsurface conditions in Burlington, 

Niagara-on-the-Lake and Lake Simcoe for various private and professional clients. 

— Foundation Inspections (ongoing): Inspections of footings for bridges, buildings, 

marine facilities and retaining walls for public, private and institutional clients. 

— Road Construction Investigations (ongoing): Geotechnical studies completed in 

support of road reconstruction for municipal government agencies including project 

management for material inspections (concrete, asphalt and compaction testing). 
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— Septic System Investigations and Sewage Lagoon Assessments, various locations in 

Niagara Region (ongoing): Conducted geotechnical investigations for new municipal 

sewage lagoons, and investigations for large septic systems. Client: Niagara Region. 

— Dewatering Investigation, Hamilton (2019): Dewatering investigation for earth 

retaining structure at a proposed waste water treatment plant. Client: Canada Centre 

for Inland Waters. 

— Pipeline Work, Geotechnical Investigations for pipeline works across CN 

Rail/Welland Canal/Niagara Escarpment. (2018): Client: Walker Industries. 

— Retaining Pond Design, North Dumfries ON (2017):  Geotechnical work for liner 

installation.  Client: Preston Sand and Gravel; Walker Industries 

— Jerseyville Road Facility, Jerseyville, ON (2017): Water supply, geotechnical 

investigation and wastewater servicing peer review and project management. Client: 

The Green Organic Dutchman. 

— Boat Ramp Investigation, Fort Erie, ON (2017):  Below water geotechnical 

investigation within the Niagara River. Client: Niagara Parks Commission.   

— Binbrook Dam Safety Review, Binbrook, ON (2016):  Earth dam testing and 

inspection. Client: Niagara Peninsula Conservation Authority.  

— East Rail Maintenance Yard, Whitby, ON (2016):  Construction dewatering issues 

for a rail siding.  Client: Bird/Kiewit Joint Venture. 

— Glanbrook Landfill Collector System Evaluation, Hamilton, ON (2015): Subsurface 

geotechnical assessment of a failed sewer. CCTV work. Client: City of Hamilton.  

— Hydrogeologic Study, Flamborough, ON (2011): Proposed Earthfresh potato 

processing facility hydrogeologic study. Client: Earthfresh. 

— Facility Relocation and reservoir installation, Dunnville, ON (2011). Client: 

Intercounty Concrete. 

— VivaNext, Highway 7, Markham, ON (2011):  Permit to take Water for three 

concrete box culvert stream crossings.  Client: Brennan Paving and Construction. 

— Hotel Dieu Hospital, St. Catharines, ON (2004, 2010): Conducted a preliminary 

geotechnical investigation for a proposed general hospital on an existing site; and 

subsequently, geotechnical considerations for site after use. Client: Niagara Health 

System. 

— Rail Siding Hopper, Niagara Falls, ON (2012): Conducted a geotechnical 

investigation for an unloading facility. Client: Redpath Sugar. 

— Niagara Health System 

— Hotel Dieu Hospital, St. Catharines, ON (2004, 2010): Conducted a preliminary 

geotechnical investigation for a proposed general hospital on an existing site; 

and subsequently, geotechnical considerations for site after use. Clients: Niagara 

Health System and Mountainview Homes. 

— Port Colborne General Hospital (2006): Geotechnical investigation at the Port 

Colborne Hospital Site. 

— St. Catharines General Hospital (2005): Preliminary geotechnical investigation 

on a proposed greenfield general hospital site. 

— Commercial Construction of an Automobile Dealership, St. Catharines, ON (2008): 

Geotechnical studies for construction of an automobile dealership on thick fill soils. 

Client: Confidential. 
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— Hamilton Public Housing, Stone Church Road, Burlington, ON (2005): Geotechnical 

Drilling Program at failed former public housing building. Client: Morrison 

Hershfield. 

— Rolling Meadows Subdivision, St. Catharines, ON (2005): Geotechnical 

investigation and report at a large proposed subdivision. Client: Numbered Ontario 

Company. 

— Arcelor Mittal, East Chicago Steel Works, Gary, IN, USA (2002): Slag granulation 

dewatering assessment. Provided expert testimony for a construction dewatering 

investigation around a sheet pile wall cofferdam. This work was in support of a 

dispute before the American Arbitration Association. Client: Lafarge Canada Inc. 

— Caisson and Pile Inspections, St. Catharines/Thorold, ON (2002, 1999): Supervised 

and inspected caisson installations. Geotechnical investigation of a pile-supported 

outbuilding at a hospital. Clients: Walker Industries Holdings Limited; Polymax 

Construction. 

Environmental Assessment and Remediation 

— Environmental Reporting (ongoing): Numerous soil, groundwater and surface water 

environmental reports completed for private and public clients. Reviewed and 

authored numerous Phase I and Phase II Environmental Site Assessments. 

— Former Public Works Yard, Lincoln, ON (ongoing): Design, operation and 

optimization of a pump and treat groundwater remediation system in a fractured 

bedrock environment. The system has operated successfully for over 15 years. 

Client: Town of Lincoln. 

— Truck Marshalling Yard, Burlington, ON (2011): Conducted a hydrogeologic 

investigation at a DNALP-impacted site. Client: DML Environmental. 

— Former Dry Cleaning Site, Hamilton, ON (2009): Conducted a DNAPL investigation 

in shallow fractured bedrock, complicated by the presence of shale. This work 

corrected a previous consultant’s study. Client: Confidential. 

— Reported PCB-impacted Automobile Dealership Property, St. Catharines, ON 

(2009): Groundwater assessment program at a commercial property as part of a 

dispute resolution. Client: Confidential. 

— Pesticide-Impacted Farm Building, St. Catharines, ON (2008): Soil assessment and 

remediation due to pesticide and fuel oil impacts at a former farm. Client: 

Confidential. 

— Commercial Property Assessment, Canarctic Drive, North York, ON (2005): Soil 

and groundwater assessment at a former manufacturing facility prior to purchase. 

Client: Confidential. 

— Flint Road Phase II ESA, Downsview ON (2004): The absence of groundwater and 

soil contamination was confirmed prior to sale of a commercial property. Client: 

Torkin Manes Cohen Arbus LLP. 

— Fuel-impacted Soil and Groundwater, Orwell Road, Mississauga, ON (2004): 

Conducted a soil remediation program at a leaky underground storage tank site. 

Work included installation of a dewatering and treatment system for soil excavation 

below the water table. Client: Confidential. 

— Fuel Oil Tank at a Housing Complex, Dunnville, ON (2002): Underground storage 

tank soil and groundwater investigation. Construction activities uncovered a UST. 

The tank had leaked into soil and sewer utilities. Sampling was completed and 

remedial options presented. Client: Hydro Vac Inc. 
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— Vineland Quarry Asphalt Plant, Lincoln, ON (2002): Conducted an analysis of 

scrubber sediment for disposal options. Client: Rankin Construction. 

— Former Plating Facility, Mississauga, Ontario (2001): Environmental Assessment 

and remediation of soil, groundwater and installation of a remedial pumping system 

at a chrome and copper plating facility. Client: Chambers of Canada. 

— Former General Abrasives Site, Niagara Falls, ON (2001): Extensive soil and 

groundwater sampling and contaminant delineation program at a large (40 ha) former 

industrial facility. Client: R. Ste. Pierre Excavation. 

— Effluent-impacted Water Course, Beamsville, ON (2000): Investigation of a 

complaint led to an MOE order being rescinded regarding a leaking surface water 

underground storage tank. Client: Desousa Wines. 

Waste Management 

— Involved in numerous hydrogeologic monitoring programs at private and public 

landfills throughout Southern Ontario, including Niagara, Hamilton, Region of 

Waterloo, Simcoe County, City of North Bay, Region of Halton and in Lambton 

County. 

— Unlicensed Landfill, Grimsby, ON (2008-ongoing): Preliminary and ongoing 

monitoring of a 30,000 tonne unlicensed landfill within a former quarry. Work 

includes a hydrogeological evaluation of the site, waste delineation and impact 

analysis; calculations of contaminating lifespan of the waste and financial assurance. 

The project involves extensive liaison with the Ministry of Environment on behalf of 

the client. Client: Confidential. 

— Park Road Landfill, Grimsby, ON (2009, 2011): Bedrock core logging for new open-

hole groundwater monitors. Interpretation of downhole geophysical logs to further 

define bedrock stratigraphy and fractures/flow zones. Client: Niagara Region. 

— Bridge Street Landfill, Fort Erie, ON (2004, 2007, 2010): Geotechnical studies in 

support of L.C.S. construction. Analysis of instability of waste slopes for regarding 

purposes. Bedrock core logging for groundwater monitors installed through the 

Onondaga Escarpment. Completed leachate seep analysis and review of remedial 

measures, and toe drain installation. Client: Niagara Region. 

— Line 5 Landfill, Niagara-on-the-Lake, ON (1994, 2004): Conducted geotechnical 

evaluation of base of new landfill cell to support landfill operations. Hazardous 

material sampling and analysis of sealed drums left at landfill site. Client: Niagara 

Region, Town of Niagara-on-the-Lake. 

— West Quarry Landfill, Leachate Management Program, Thorold, ON (1999, 2003): 

Field supervision of installation of large-diameter caisson wells for controlling 

leachate in waste. Consultations for construction of residential compost facility on 

waste. Client: Niagara Waste Systems Limited. 

— Glanbrook Landfill Site, Artesian Conditions Assessment, Glanbrook, ON (2000): 

Conducted an evaluation of deep groundwater upwellings associated with a former 

gas well on the landfill site. Client: Regional Municipality of Hamilton Wentworth. 

— Centre Street Landfill, Pelham, ON (1998): Landfill compliance monitoring 

reporting as part of the site’s Certificate of Approval. This landfill is located above 

deep unsaturated sands. Client: Town of Pelham. 
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PUBLICATIONS AND PRESENTATIONS 

Publications 

— Fitzpatrick, K and Campbell, J. 2012. Lake Erie to Lake Ontario, Spills, Mills and 

Landfills and GW/GS Glacial Geology; International Association of 

Hydrogeologists, 39th IAH Congress, September 16-21, 2012, Niagara Falls, ON, 

unpublished technical tour book. 
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Monitor Construction Details and 

Water Level Data 

 

 

 



Table B-1:  Monitoring Well Construction Details 

Safarik Pit

Well ID
Top of Pipe 

Elevation (mASL)

Ground Surface 

Elevation (mASL)
Stick-up (m)

Measured 

Depth 

(mbTOP)

MW21-01 (SAF) 4810093.943 569526.217 317.82 316.95 0.76 16.01 12.0 - 15.2 305.0 - 301.8

MW21-02 (SAF) 4810014.468 569931.985 328.63 327.98 0.65 22.38 18.4 - 21.6 309.6 - 306.4

MW21-03-D (SAF) 4810679.784 570037.809 322.39 321.42 0.95 25.22 21.2 - 24.4 300.2 - 297.0

MW21-03-S (SAF) 4810677.934 570039.545 322.33 321.38 0.97 6.51 2.3 - 5.5 319.1 - 315.9

MW21-04 (SAF) 4810448.223 570309.851 328.82 327.87 0.88 25.26 21.2 - 24.4 306.7 - 303.5

UTM
Screened Interval 

(mASL)

Screened Interval 

(mbgs)

Level 1 and 2 Water Report, Safarik Pit 

https://wsponline.sharepoint.com/sites/GLD-148930/Project Files/6 Deliverables/Ph 2000 - Hydrogeology/App E_WL and Temp Data/AppE_Water Level and Temp data



Table B-2:  Manual Groundwater Level Elevations

Safarik Pit

Well ID:

Top of Pipe Elevation (mASL):

Date of Water Level Measurement (mbtop) (mASL) (mbtop) (mASL) (mbtop) (mASL) (mbtop) (mASL) (mbtop) (mASL)

15-Dec-21 (after well install) 11.61 306.21 19.94 308.70 14.97 307.43 2.90 319.43 21.83 306.99

22-Dec-21 (during logger install) 11.61 306.21 21.67 306.97 14.95 307.44 2.86 319.48 21.82 307.00

28-Mar-22 11.16 306.67 21.07 307.56 14.44 307.95 1.07 321.26 21.27 307.55

16-Jun-22 10.97 306.85 20.88 307.75 14.20 308.19 2.02 320.31 20.91 307.91

23-Aug-22 11.36 306.47 21.20 307.44 14.67 307.72 3.20 319.13 21.40 307.42

08-Dec-22 11.83 305.99 21.63 307.00 15.31 307.09 3.93 318.40 22.07 306.75

24-Mar-23 11.81 306.01 21.76 306.87 15.27 307.12 2.95 319.38 22.19 306.63

22-Jun-23 11.24 306.58 21.05 307.58 14.44 307.95 2.03 320.30 21.22 307.60

12-Sep-23 11.23 306.59 21.07 307.56 14.44 307.95 2.50 319.83 21.20 307.62

15-Dec-23 11.53 306.29 21.35 307.28 14.85 307.54 2.84 319.50 21.65 307.18

26-Mar-24 11.24 306.58 21.14 307.49 14.54 307.85 1.63 320.70 21.35 307.47

10-Jun-24 11.00 306.82 20.90 307.73 14.22 308.17 1.84 320.49 20.95 307.87

20-Sep-24 10.93 306.89 20.84 307.79 14.04 308.35 2.61 319.72 20.79 308.03

03-Dec-24 11.27 306.55 21.16 307.47 14.53 307.86 3.07 319.27 21.32 307.50

19-Mar-25 11.43 306.39 21.41 307.22 14.83 307.56 2.19 320.14 21.73 307.09

317.82 328.63 322.39 322.33 328.82

MW21-01 (SAF) MW21-02 (SAF) MW21-03-D (SAF) MW21-03-S (SAF) MW21-04 (SAF)

Level 1 and 2 Water Report, Safarik Pit 
https://wsponline.sharepoint.com/sites/GLD-148930/Project Files/6 Deliverables/Ph 2000 - Hydrogeology/App E_WL and Temp Data/AppE_Water Level and Temp data



Water Report Level 1/2
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Figure B-1: Groundwater Hydrograph - Perched MW21-03-S (SAF) 

Safarik Pit
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Figure B-2:  Groundwater 

Hydrograph Safarik Pit

MW21-01 (SAF) Automated MW21-01 (SAF) Manual

MW21-02 (SAF) Automated MW21-02 (SAF) Manual

MW21-03-D (SAF) Automated MW21-03-D (SAF) Manual

MW21-04 (SAF) Automated MW21-04 (SAF) Manual
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