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1 Introduction 

1.1 PROJECT AREA 

The City of Owen Sound has identified several infrastructure needs and deficiencies in an area of 

the City involving the 9th Avenue East (Highway 6/10) corridor which is a MTO Connecting Link.  

The project area, as identified in Figure 1, can generally be described as 9th Avenue East from 

Superior Street to 9th Street East (approximately 1,250 metres) including the block to the east 

extending to the terminuses of 6th Street East and 7th Street East.   

1.2 IDENTIFIED NEEDS 

There are concerns with the water distribution system which has dead ends on Superior Street, 

6th Street East and 7th Street East.  Furthermore, the 9th Avenue East watermain services several 

commercial and institutional properties such as hotels/motels, a courthouse, places of worship 

and long term care facilities.  Given the pressure zone boundaries in the City and the 

aforementioned dead ends, there is no ability to back feed 9th Avenue East in the event of a 

watermain break leading to prolonged water outages. 

The watermain, storm sewer and sanitary sewer systems date back to the 1960s and are 

deteriorated.  The surface infrastructure (asphalt, curbs, guiderail, etc.) are also aged and in need 

of replacement. 

1.3 REPORT STRUCTURE 

This report is structured to follow the process of a Schedule B Class Environmental Assessment 

(Class EA) and includes the following: 

 the problem/opportunity the project aims to address; 

 a confirmation of the appropriate Class EA schedule; 

 a summary of background reports and studies undertaken to inventory the applicable 

project area environments; 

 the alternative solutions;  

 a summary of stakeholder consultation activities; and  

 the recommended solution. 
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2 Problem/Opportunity 

The City of Owen Sound has initiated a Municipal Class EA to address infrastructure, road and 

sidewalk needs and deficiencies within the 9th Avenue East corridor. In consideration of the 

aforementioned background and in context of the City’s objective to provide safe and reliable 

infrastructure, road and sidewalk systems, the following Problem Statement has been defined to 

set the framework for the completion of the Class EA study. 

That existing infrastructure, road and sidewalk needs and deficiencies within the 

subject length of 9th Avenue East (100 metres south of Superior Street to 100 

metres north of 9th Street East) be addressed in an environmentally sound 

manner, in consideration of City standards and policies, infrastructure 

requirements and active transportation opportunities, with the objective of 

providing safe and reliable service to the people of Owen Sound. 

The Problem Statement was formally issued in a Notice of Study Commencement dated June 23, 

2022, a copy of which is provided in Appendix A.  Further discussions with respect to the notice 

and associated stakeholder consultation is provided in Chapter 7. 



9th Avenue East Class Environmental Assessment  |  Schedule B Report 3 

 

3 Municipal Class EA Process 

All infrastructure and road improvement projects in Ontario are subject to the Environmental 

Assessment Act. The Act allows the use of Class Environmental Assessments, such as the 

Municipal Class Environmental Assessment process1 (amended 2023). Applying to all municipal 

infrastructure and road improvement projects, a number of study categories and schedules have 

been established recognizing the range of environmental impacts. These are briefly described 

below. 

3.1.1 Class EA Schedule 

Exempt Projects 

These projects generally include normal or emergency operational and maintenance activities, 

rehabilitation works, minor reconstruction or replacement of existing facilities, and new facilities 

that are limited in scope.  As the environmental effects of these activities are usually minimal, 

these projects are exempt from the Environmental Assessment Act and hence there are no 

requirements under the Class EA framework. 

Schedule B Projects 

Schedule B projects generally include improvements and minor expansions to existing facilities 

or smaller new projects. As there is the potential for some adverse environmental impacts, the 

proponent is required to conduct a screening process whereby members of the public and review 

agencies are informed of the project and given the opportunity to provide comment (warranting 

completion of Phases 1 and 2 of the Class EA process). Documentation of the planning and 

design process is required under a Schedule B study. As these studies are generally 

straightforward and do not require detailed technical investigations to arrive at the preferred 

solution, a comprehensive report is not required. Rather, a Project File shall be prepared to 

demonstrate that the appropriate steps have been followed. The Project File is to be submitted 

for review by the public and review agencies for comment and input. Once this is complete, the 

project can proceed to implementation (Phase 5). 

Schedule C Projects 

Schedule C projects generally include the construction of new facilities and major expansions to 

existing facilities. As they have the potential for significant environmental impacts, they must 

 

1 Municipal Class Environmental Assessment.  Municipal Engineers Association, October 2000, as amended in 
2007, 2011, and 2015. 
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4 Alternative Solutions 

In consideration of the noted system deficiencies, City standards and guidelines, and the project 

area, alternative improvement solutions were considered, as detailed below. 

4.1 ROADS 

The City’s scope of work for road infrastructure includes resurfacing the existing asphalt 

pavement, replacing deteriorated concrete curbs and replacing deficient steel beam guiderail on 

9th Avenue East.  Localized sidewalk replacements and extensions may also be included in the 

reconstruction program.  Given that the intent is simply to replace that which is aged and requires 

replacement, the road will remain in its current location and maintain its current configuration. 

As such, there is no need for alternative solutions for the road improvements.   

4.2 STORM SEWER 

A closed-circuit television (CCTV) investigation of all storm sewers and structures on 9th Avenue 

East within the project area was completed, and several deficiencies were identified including 

sagging, cracked and collapsed pipes.  Given these deficiencies, coupled with the overall age of 

the system, full replacement of the storm sewer system within the project area is recommended, 

maintaining its existing location. In this regard, there are no alternative solutions pertaining to 

the storm sewer system. 

4.3 SANITARY SEWER 

The City has determined that the sanitary sewers in the project area are generally in good 

condition and are not in need of replacement.  During the reconstruction of 9th Avenue East, all 

existing sanitary services will be replaced as a proactive maintenance activity.  In this regard, 

there are no alternative solutions pertaining to the sanitary sewer system. 

4.4 WATERMAIN 

4.4.1 9th Avenue East 

There are two watermains on 9th Avenue East within the project area:  

 a 400 millimetre diameter trunk watermain from 8th Street East to the north project limit; and 

 a 150 millimetre diameter distribution watermain along the entire length, providing individual 

water services to all properties fronting the road and providing service to fire hydrants. 
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Through the City’s water model, the size of the trunk watermain is confirmed as appropriate.  

City operations staff have also confirmed the trunk watermain is in satisfactory condition and 

thus replacement is not required, albeit there are several valves which will be replaced.   

With respect to the distribution watermain, as noted previously, there are significant risks in the 

distribution system when breaks result in outages to several critical properties.  The existing 

distribution watermain ranges in size from 150 to 200 millimetres in diameter and has sections of 

cast iron and ductile iron.  Based on numerous modelling scenarios undertaken for this study, it 

is recommended that the existing distribution watermain will be replaced with a 200 millimetre 

diameter watermain; the modelling report and summary is included in Appendix C  Replacement 

of the distribution watermain is an exempt activity under the MEA Class EA framework and thus 

alternative solutions are not required. 

4.4.2 Looping Watermain 

To mitigate the risks previously alluded to, a second distribution watermain in the area is required 

to provide redundancy and looping to increase system reliability during both normal operations 

and watermain repairs.  When determining alternative solutions for the looping watermain 

alignment, the following sections were considered: 

 6th Street East to 8th Street East; and 

 Superior Street to 6th Street East. 

6th Street East to 8th Street East 

From 6th Street East to 8th Street East, there is a City-owned utility corridor parallel to 9th Avenue 

East which intersects the dead ends of 6th Street East and 7th Street East.  The City and Tatham 

concluded the most appropriate alignment for the looping watermain would be in this utility 

corridor, and as it is City owned, the undertaking is classified as an exempt activity.  Construction 

of this first phase of the looping watermain was completed in 2023.  The location of the looping 

watermain from 6th Street East to 8th Street East is illustrated in Figure 2. 

Superior Street to 6th Street East 

The second segment of the looping watermain has only one City owned road allowance or utility 

corridor, 9th Avenue East.  Installing a twin watermain on 9th Avenue East from Superior Street 

to 6th Street East was not considered in detail for the following reasons: 

 does not provide benefit to properties on Superior Street; 

 if twin watermains are too close together, one cannot be safely worked on without shutting 

down/depressurizing the other; and 
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 existing utilities, sewers and watermain limit the available space to fit a second watermain. 

In consideration of the discussion above, the looping watermain from Superior Street to 6th Street 

East was assumed to be “established, extended or enlarged” outside of a road allowance or utility 

corridor (as identified in Figure 3), and as such, a Schedule B Class EA was initiated to review 

and select an appropriate alignment.  Five alternative solutions were explored, in addition to a 

“do nothing” scenario, as detailed in Table 1 and illustrated in Figure 4 through Figure 8. 

Table 1: Looping Watermain Alternatives 

ALTERNATIVE DESCRIPTION 

Do Nothing  existing watermain system remains in its current arrangement with no 
looping south of 6th Street East 

Alternative 1  watermain installed in easements to be created on the 595 9th Avenue 
East (Grey County) and 425 9th Avenue East (E.C. King) properties 

 connects to existing watermains on Superior Street and 6th Street East 
 outside of existing sanitary sewer easements (shown in green) on 595 9th 

Avenue East and 1010 Superior Street properties 
 considerable tree removals required on 425 9th Avenue East (E.C. King) 

property 

Alternative 2  generally parallel to existing sanitary sewer easements (shown in green) 
on 595 9th Avenue East (Grey County) and 1010 Superior Street 
properties 

 existing sanitary sewer easements are not wide enough to accommodate 
the watermain; existing easements would need to be widened 

 connects to existing watermains on Superior Street and 6th Street East 

Alternative 3  parallel to existing sanitary sewer easements (shown in green) on 595 9th 
Avenue East (Grey County) and 1010 Superior Street properties 

 existing sanitary sewer easements are not wide enough to accommodate 
the watermain; existing easements would need to be widened 

 connects to existing watermains on Superior Street and 6th Street East 
 existing building on Grey County property would need to be relocated 

Alternative 4  watermain installed in easements to be created on the 595 9th Avenue 
East (Grey County), 1010 Superior Street, 1000 Superior Street and 1150 
Superior Street properties 

 connects to existing watermains on Superior Street and 6th Street East 

Alternative 5  watermain installed in easements to be created on the1305 8th Street 
East, 1650 Superior Street (Hydro One) and 1150 Superior Street 
properties 

 connects to existing watermains on Superior Street and 6th Street East 
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5 Background Reports & Studies 

To inform the evaluation of alternative solutions, several background reports and studies were 

completed to consider various environments within the project area, the findings of which are 

summarized below. 

5.1 SCOPED ENVIRONMENTAL IMPACT STUDY 

Azimuth Environmental was retained to conduct a Scoped Environmental Impact Study (EIS) 

within the area (provided in Appendix D).  The purpose of the EIS is to identify Natural Heritage 

Features and Functions (NHFFs) and evaluate potential impacts of the proposed alternatives.  

The Scoped EIS considers any negative environmental impacts from each of the proposed 

alternatives, and recommendations are provided to assist in determining the optimal alternative.   

5.1.1 Study Approach 

To develop the Scoped EIS report, Azimuth completed the following: 

 collected and reviewed background information through Grey County, Ministry of Natural 

Resources and Forestry, and Ministry of the Environment, Conservation and Parks records; 

 conducted the following field surveys: 

 2 vascular plant inventories (spring and summer 2022); and 

 2 dawn breeding bird surveys; 

 completed a Species at Risk (SAR) habitat assessment through background information and 

fieldwork to identify the presence of SAR/SAR habitat in the study area; 

 recorded wildlife observations and assessed potential for Significant Wildlife Habitat (SWH) 

function according to provincial criteria; 

 evaluated the alignment alternatives with regard for the identified NHFFs; and 

 assessed the potential direct and indirect impacts of the project on NHFFs in the study area. 

5.1.2 Habitat for Threatened or Endangered Species 

The following Threatened or Endangered species were determined to have the potential to occur 

in or adjacent to the study area: 

 Eastern Meadowlark; 

 Little Brown Myotis (potential); 
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 Northern Myotis (potential); and 

 Tri-colored Bat (potential). 

Eastern Meadowlark 

Eastern Meadowlark activity was detected in the area of Alternative 5, as well as the lands 

adjacent to this area.  It was determined that this alternative would likely disrupt the habitat of 

the Eastern Meadowlark.  However, the works proposed in Alternatives 1 through 4 would not 

impact the habitat, and it was deemed the Eastern Meadowlark would likely continue to be 

present post-construction. 

Little Brown Myotis, Northern Myotis and Tri-colored Bat 

Through field investigations, approximately 20 candidate bat snag trees were found in the 

woodland corridor between 405 9th Avenue East and 1010 Superior Street.  Alternatives 1 

through 3 would encroach into potential SAR bat habitat (Alternative 1 would have the greatest 

impact), and the proposed works would represent removal of a small number of snag trees with 

potential to provide habitat for SAR bats (if present).  

Based on the MECP Bat Survey Standards Note, and provided only a small number of potential 

bat habitat snags would be removed outside of the active bat season (April 1 to September 30 

in Southern Ontario), additional bat surveys or MECP consultation would not be required. It was 

found that the potential for indirect impacts to SAR bat habitat would be considered mitigable, 

provided that the mitigation measures outlined in the Scoped EIS report Section 8 are followed. 

5.1.3 Other Wetlands 

It was identified that Alternatives 4 and 5 would both directly and indirectly impact three small, 

isolated wetlands, located in the field east of 1025 6th Street East.  Alternatives 1 through 3 would 

not encroach into wetland, and therefore would not represent a direct impact to wetlands. 

5.1.4 Candidate Significant Woodlands 

One Candidate Significant Woodland feature was identified in the study area, located west and 

south of 1000 6th Street East.  It was determined Alternative 5 would not encroach upon this 

feature, while Alternatives 1 through 4 would.  In Azimuth’s opinion however, Alternatives 3 and 

4 would not compromise the overall form or ecological function of the feature since construction 

would be along the eastern-most edge of the Woodland. Alternatives 1 and 2 may have adverse 

effects as they would fragment part of the Candidate Significant Woodland and possibly increase 

forest “edge effects”, which results in potentially increased risk of predation on bird nests and 

exposure to nest parasitism. 
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5.1.5 Candidate Significant Wildlife Habitat 

Azimuth identified certain potential Significant Wildlife Habitat features, and noted anticipated 

impacts due to construction in their report: 

Bat Maternity Colonies 

Potential bat maternity roosting habitat was identified in the study area of Alternatives 1 through 

4, however it was determined that the scale of tree removals would be relatively small, especially 

with Alternatives 3 and 4.  It is expected that the potential habitat for roosting bats will not be 

impacted post construction. 

Special Concern and Rare Wildlife Species 

During the study period, Azimuth detected Eastern Wood-pewee (Special Concern species) on 

adjacent lands, but not within the study area.  The conclusion was that this species and its habitat 

would not be impacted by the proposed works. 

Azimuth also identified potential habitat for the Monarch Butterfly but did not observe any 

Monarch and deemed the habitat quality as low.  More suitable habitat locations were located 

outside of the study area; thus, it was determined that the impact on Monarch habitat within the 

study area would be negligible. 

5.1.6 Recommendations 

Based on findings from field surveys and background information, it was determined that 

Alternative 3 would be the least impactful. This alternative would avoid wetlands areas and have 

minimal encroachment on Candidate Significant Woodlands, while avoiding the habitat of 

Eastern Meadowlark and minimizing impacts on habitat of other significant wildlife.  Given the 

similar alignment of Alternative 2 to Alternative 3, Alternative 2 similarly has a low impact. 

5.2 GEOTECHNICAL INVESTIGATION 

GEI Consultants completed a comprehensive geotechnical investigation of the entire project area 

(report is provided in Appendix E).  Boreholes 17, 19, 20 and 21 are within the Schedule B Class 

EA study area which generally revealed the following subsurface conditions (drilling completed 

February 13, 2023): 

 native fill comprised of clay; 

 a layer of glacial till with cobbles and boulders below the fill layer;  

 auger refusal at 2.3 to 3.5 metre depth; and 

 groundwater at drilling from 1.2 metres below ground surface to dry. 
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The watermain will generally be installed with a 2.0 metre depth to invert.  Therefore, there may 

be a need for dewatering due to the groundwater levels, and localized rock excavation. 

5.3 HYDROGEOLOGICAL ASSESSMENT 

Following the geotechnical investigation, which revealed groundwater levels above the 

watermain invert, a hydrogeological assessment was completed (refer to Appendix F).  This 

assessment will support future construction dewatering permit applications with the MECP. 

5.4 WATER MODELLING 

As noted previously, several scenarios were analyzed in the City’s water model to determine the 

appropriate size of the distribution watermain on 9th Avenue East and the looping watermain 

(results of the modelling are provided in Appendix C).  The modelling determined a 200 millimetre 

watermain was appropriate for both watermains. 
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6 Evaluation of Alternative Solutions 

This section will discuss the evaluation of the alternative solutions as previously described. The 

evaluation of results at this stage is considered preliminary given the need to solicit agency and 

public input. The evaluation is descriptive or qualitative in nature allowing for a comparative 

evaluation of the positives and negatives associated with each alternative solution. 

6.1 EVALUATION CRITERIA 

In completing the evaluation, a number of criteria were considered as outlined below. 

Technical (Water Operations) 

 water system needs 

 alignment and configuration 

Natural Environment  

 vegetation impacts 

 wildlife/terrestrial impacts 

 fisheries/aquatic impacts 

Social Environment  

 future impacts on adjacent property 

Cultural/Heritage Environment  

 archaeological impacts 

 built heritage impacts 

Economic Environment 

 construction and operating costs 

6.2 ENVIRONMENTAL IMPACTS 

The potential impacts associated with each alternative are noted in the following sections. 

6.2.1 Do Nothing 
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6.2.2 Alternative 1 

 

6.2.3 Alternative 2 
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6.2.4 Alternative 3 

 

6.2.5 Alternative 4 
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6.2.6 Alternative 5 

 

6.3 RECOMMENDED SOLUTION 

A comparative summary of the evaluation scores is provided in Table 2.  In consideration of the 

advantages and disadvantages of each alternative and their respective scoring, and the overall 

project objectives, Alternative 2 is recommended. 

Table 2: Looping Watermain Alternatives - Evaluation Summary 

CRITERIA 
ALTERNATIVE 

Do Nothing 1 2 3 4 5 

Technical  
(Operations) 

0 5 5 5 4 4 

Social 
Environment 

1 3 4 4 3 0 

Natural 
Environment 

5 1 4 4 2 2 

Cultural/Heritage 
Environment 

5 5 5 5 5 5 

Economic 
Environment 

2 5 5 1 1 1 

TOTAL 13 19 23 19 15 12 
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It noted that the recommended solution is not presented as a decision but as a preliminary 

preference based on evaluation of information available through the background reports and 

studies.   

6.4 PREFERRED SOLUTION 

The recommended solution was presented to the public and stakeholders at a public information 

centre and subsequently presented to the City of Owen Sound Operations Committee (as 

discussed further in Section 7.4).  Following consideration of the comments and input received, 

Alternative 2 was identified as the preferred solution. 

6.5 CONFIRMATION OF CLASS EA SCHEDULE 

In context of the preferred solution, the Schedule B Class EA framework is confirmed as 

appropriate.  As noted previously, the Schedule B undertaking applies to the enlargement of a 

water distribution system and all works necessary to connect the system to an existing system 

or water source, where such facilities are not in either an existing road allowance or an existing 

utility corridor. 
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7 Stakeholder Engagement & Consultation 

To satisfy the requirements of the Schedule B Class EA and to provide further opportunity for 

stakeholder engagement and consultation, several activities were completed which are detailed 

in the following sections. 

7.1 NOTICE OF STUDY COMMENCEMENT 

At the onset of the Class EA, the Notice of Study Commencement was posted on the project 

webpage on the City’s website.  The notice was issued on June 23, 2022 and is included in 

Appendix A for reference. 

7.2 PROPERTY OWNER CONSULTATION 

City of Owen Sound staff led efforts to consult with specific property owners in the study area.  

These included property owners where easements would be required to implement the 

watermain alignments being considered.  Letters were sent by mail and email to 13 property 

owners which are included in Appendix G.  The letters also included a copy of the Notice of Study 

Commencement. 

7.3 CITY OPERATIONS COMMITTEE PRESENTATION 1 

A project update was presented to the City of Owen Sound Operations Committee on April 20, 

2023.  While the presentation focused on the first phase of the project (i.e. the looping watermain 

from 6th Street East to 8th Street East), it also provided an update on the status of the Schedule 

B Class EA (at the time of the presentation, the Class EA was at the alternative solution 

identification stage).  The presentation slides are provided in Appendix H for reference. 

7.4 PUBLIC INFORMATION CENTRE & OPERATIONS COMMITTEE PRESENTATION 2 

A Public Information Centre (PIC) was held on November 16, 2023 at Owen Sound City Hall.  The 

purpose of the PIC was to provide information to the public and agencies and seek their input 

with respect to the following: 

 identification of the problem/opportunity; 

 development of alternative solutions to address the problem/opportunity; 

 general inventory of the affected environments; 

 potential impacts of the alternative solutions to the environments considered; 
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 evaluation of the alternative solutions and the identification of the recommended solution; 

and 

 discussion of remaining tasks to be undertaken in completing the Class EA. 

A Notice of PIC was sent to all stakeholders within the study area two weeks in advance.  The 

notice was also posted on the project webpage on the City’s website.  A copy of the notice is 

included in Appendix A. 

The PIC format was a one-hour open house with City and Tatham staff present.  Comment sheets 

were available for feedback from stakeholders; however, no comments were received.  

Following the open house, Tatham gave a further presentation to the City’s Operations 

Committee to summarize the Class EA process and present the alternative solutions and the 

recommended alternative solution as presented at the PIC.  The presentation slide deck is 

included in Appendix I. 

7.5 NOTICE OF STUDY COMPLETION 

A Notice of Study Completion will be issued in conjunction with the completion of this report, to 

be emailed to all stakeholders on the project contact list (including Indigenous Communities) and 

the MECP Southwest Region office.  The notice will also be posted on the project webpage on 

the City’s website.  A copy of the notice is included in Appendix A.







exact alignment 
to be established 

through the 
Class EA process



Existing sanitary sewer easement Alternative watermain alignment



Existing sanitary sewer easement Alternative watermain alignment



Existing sanitary sewer easement Alternative watermain alignment



Existing sanitary sewer easement Alternative watermain alignment



Existing sanitary sewer easement Alternative watermain alignment



  

 

 

Appendix A: 
Study Notices













  

 

 

Appendix B: 
Class EA Guidelines



 

 

 
 
 
 
 
 
 
 
 
 

MUNICIPAL CLASS 
ENVIRONMENTAL ASSESSMENT 

 
 

Municipal Engineers Association 
 
 
 
 

March 2023 
  



 
 

Part A – MCEA Planning Process                        Page 40 

 
Notes: 

• At a minimum, master plans the same steps of the first two phases of the MCEA 
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File 121387 

Aug 26, 2022 

Chris Webb 
City of Owen Sound 
808 2nd Avenue East 
Owen Sound, Ontario   N4K 2H4 
cwebb@owensound.ca 

Re: 9th Avenue East Watermain Replacement and Road Rehabilitation 
 Water Model Analysis 

Dear Chris: 

Tatham Engineering Limited (Tatham) has completed a hydraulic analysis using the City of Owen Sound’s 

WaterCAD water distribution system model in support of the preliminary design for the 9th Avenue East 

watermain replacement and road rehabilitation project.  The purpose of the analysis was to evaluate the 

hydraulic performance of the replacement watermain on 9th Avenue East and the 150 mm and 200 mm 

diameter pipe options for the new looping watermain from 8th Street East to Superior Street.  The hydraulic 

analysis included consideration of future water demands for the proposed residential development at 1409 

8th Street East. 

DESIGN CRITERIA 

The water distribution analysis was completed using the design criteria listed below, based on the Owen 

Sound Engineering Standards (City of Owen Sound, 2013) and the Design Guidelines for Drinking Water 

Systems (MECP, 2008). 

Residential Population Density  2.3 persons per unit (ppu) 

Average Day Demand – residential  400 L/person/day 

Maximum Day Factor (MDF)   1.9 

New or replacement PVC pipes created in the model were assigned a Hazen-Williams friction factor (C-

factor) of 120. 

WATER DEMANDS 

Water demands were calculated for the proposed 721 residential units at the 1409 8th Street East future 

development site.  The total Average Day Demand (ADD) and Maximum Day Demand (MDD) were 

calculated to be 7.68 L/s and 14.6 L/s, respectively. 
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The water demand calculations are appended in Attachment 1. 

MODEL SETUP 

The following changes were made to the City’s WaterCAD water distribution model (last updated March 

2022) to simulate the replacement of the 9th Avenue East watermain, the construction of the looping 

watermain, and the future development at 1409 8th Street East. 

1409 8th Street East Future Development 

New junction J-888 was created in the model on the 300 mm diameter PVC watermain on 8th Street East.  

The calculated ADD and MDD for the proposed residential development were assigned to junction J-888.  

9th Avenue East Reconstruction 

The existing 150 mm and 200 mm diameter cast iron watermain on 9th Avenue East from 8th Street to 

Superior Street was changed to 200 mm diameter PVC watermain.   

The 150 mm diameter watermain connecting Superior Street to 9th Avenue East and located on private 

property, was deactivated in the model.  A new 200 mm diameter watermain was added on 9th Avenue 

East to directly connect the watermain sections north and south of Superior Street. 

Looping Watermain 

New PVC watermain from 8th Street East to Superior Street was added based on Watermain Alignment 

Option #5 shown on Attachment 2.   

The existing 150 mm diameter cast iron watermain on Superior Street from 9th Avenue East to the looping 

watermain connection was changed to a PVC pipe. 

Physical scenarios were created in the model to simulate 150 mm and 200 mm diameter PVC pipe options 

for the looping watermain and the replacement of watermain on Superior Street.  The lengths for the new 

PVC watermain were calculated using the scaled-length function in WaterCAD. 

Connections from the looping watermain to the existing watermain on 6th Street East and 7th Street East 

were added to the model, eliminating the dead ends. 

Initial Model Settings 

The model results were simulated using the initial settings as found in the model.  The initial model settings 

were the same for all demand scenarios and are summarized in Table 1.  Pump 2 at the East Hill Booster 

Pump Station (BPS) was on, all pressure reducing valves (PRVs) across the boundary of the East Hill 

pressure zone were active, and the initial hydraulic grade line at the Norm Robertson Reservoir was 248.2 

m. 
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Table 1: Initial Model Settings 

ELEMENT INITIAL STATUS INITIAL WATER 
ELEVATION (m) 

INITITAL PRESSURE 
SETTING (kPa) 

East Hill BPS Active. One pump ON 
(EH. P-2) 

- - 

Norm Robertson 

Reservoir 

Active 248.2 - 

PRV-5 #108 Active - 310.3 

PRV-4 #112 Active - 303.4 

PRV-3 #111 Active - 310.4 

PRV-2 #110 Active - 262 

MODEL RESULTS 

The model was used to analyze flows, pressures, and pipe velocities for the proposed new and 

replacement watermains under the following steady state scenarios: ADD, MDD, MDD + Fire Flow (FF), 

and simulated fire at 9th Avenue East and Superior Street (J-811). 

Each scenario was analyzed for both 150 mm and 200 mm diameter PVC pipe options for the looping 

watermain and Superior Street. 

A summary of the model set up and results for pipes and junctions located throughout the East Hill 

pressure zone (8th Street East, 9th Avenue East, Superior Street, and looping watermain), along with 

figures showing the model results for each scenario, are appended in Attachment 3. 

Model Results for 200 mm Diameter PVC Watermain 

Table 2 summarizes the range of pressures, flows, and pipe velocities under each scenario, for the 200 mm 

diameter watermain option. 

The model results indicate the following: 

 Pressure ranging between 336 kPa (49 psi), at node J-811 on 9th Avenue south of Superior Street, and 

635 kPa (92 psi), at node J-22 on 9th Avenue at 6th Street East, under ADD and MDD scenarios.  The 

pressures are within the City of Owen Sound’s Engineering Standards allowable range for normal 

operating conditions of 275 kPa (40 psi) to 700 kPa (102 psi). 

 Available fire flows ranging from 54 L/s, south of the intersection of 9th Avenue and Superior Street, 

to 233 L/s on 8th Street East with a minimum pressure of 20 psi. 
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 A maximum pipe velocity of 1.63 m/s in pipe P-1393 on 9th Avenue south of Superior Street.  This is 

below the maximum velocity of 3.0 m/s recommended by the Design Guidelines for Drinking Water 

Systems (MECP, 2008). 

Table 2: 200 mm Diameter PVC Pipe Scenario 

SCENARIO 
PRESSURE (kPa) AFF (L/s) PIPE VELOCITY (m/s) 

MIN MAX MIN MAX MIN MAX 

ADD 337 635 - - - - 

MDD 336 634 - - - - 

MDD + FF 138 405 54 233 - - 

MDD + Fire at J-811 - - - - 0.03 1.63 

 

Model Results for 150 mm Diameter PVC Watermain 

Table 3 summarizes the range of pressures, flows, and pipe velocities under each scenario, for the 150 mm 

diameter watermain option. 

Table 3: 150 mm Diameter PVC Pipe Scenario 

SCENARIO 
PRESSURE (kPa) AFF (L/s) PIPE VELOCITY (m/s) 

MIN MAX MIN MAX MIN MAX 

ADD 337 635 - - - - 

MDD 336 633 - - - - 

MDD + FF 138 424 43 244 - - 

MDD + Fire at J-811 - - - - 0.03 1.63 

 

The model results indicate the following: 

 Pressure ranging between 336 kPa (49 psi) on 9th Avenue south of Superior Street, and 635 kPa (92 

psi) at 9th Avenue and 6th Street under ADD and MDD scenarios, which are within the City of Owen 

Sound’s Engineering Standards. 
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 Available fire flows ranging from 43 L/s, south of 9th Avenue and Superior Street, to 244 L/s on 8th 

Street East with a minimum pressure of 20 psi. 

 A maximum pipe velocity of 1.63 m/s in pipe P-1393 on 9th Avenue south of Superior Street, which is 

below the maximum velocity of 3.0 m/s recommended by the MECP. 

ANALYSIS 

Analysis of the 150 mm and 200 mm diameter watermain options modelled is as follows: 

 There is no significant difference in operating pressures between the two options. 

 For the 200 mm option, available fire flow is improved by 11 L/s to 43 L/s along 9th Avenue, Superior 

Street, and the looping watermain. 

 In the case of a fire in the vicinity of the intersection of 9th Avenue and Superior Street, the pipe 

velocities experienced in the 9th Avenue and looping watermains are slightly higher for the 150 mm 

option than for the 200 mm option.  Pipe velocities are within MECP recommendations for both 

diameters. 

 The 200 mm option provides full redundancy for the 9th Avenue watermain between 8th Street East 

and Superior Street. 

RECOMMENDATIONS 

The WaterCAD model results predict that either of the proposed watermain sizes will provide an adequate 

supply of water for domestic use and fire protection.  However, the 200 mm option would provide a 

moderate improvement in fire flow and full redundancy for the 9th Avenue watermain.  Therefore, 

construction of the 200 mm diameter watermain option is recommended. 
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We trust this report is sufficient to support the evaluation of watermain sizes with regard to hydraulic 

performance.  Should you have any questions or require any further analysis, please do not hesitate to 

contact us. 

Yours truly, 

Tatham Engineering Limited 

Emily Park, B. Eng. Jason R. Covey, B.Sc.(Eng.), P.Eng. 

Engineering Intern Senior Engineer 

EP/JRC:pt 

Encl. – WaterCAD Demand Calculations, Watermain Layout Figure, WaterCAD Results and Figures 

copy: Spencer Hammill, EIT City of Owen Sound shammill@owensound.ca 
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Scenario:  2022 MDD 9th Ave E Recon. 150 mm
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Scenario:  2022 MDD 9th Ave E Recon. 200 mm + Fire Flow
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Scenario:  2022 MDD 9th Ave E Recon. 150 mm + Fire Flow
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Scenario:  2022 MDD 9th Ave E Recon. 200 mm + Fire @ J-811
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Scenario:  2022 MDD 9th Ave E Recon. 150 mm + Fire @ J-811
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Appendix D: 
Environmental Impact Study
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Geotechnical Investigation Report
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1. Introduction 

GEI Consultants (GEI) was retained by Tatham Engineering Limited, on behalf of the City of 

Owen Sound, to complete a subsurface investigation and provide a geotechnical report in 

support of the proposed watermain replacement and road reconstruction on 9th Avenue East, 

Owen Sound, Ontario. A site location plan is shown in Figure 1. 

The City of Owen sound is proposing to replace the watermain water services on a section of 

9th Avenue East in Owen Sound, Ontario from Superior Street to just north of  

9th Street East approximately 1000 m in length. Some sections of sanitary and storm sewer may 

also be replaced along with all sanitary laterals. The current section of road is a four-lane road 

with curb and gutter and sidewalks. The road cross section will not change and the service 

trenches will be repaired after service installation (full road reconstruction is not required). It 

is understood that the inverts for the watermain would be about 2.0 m and inverts for the storm 

and sanitary sewer would be as deep as 3.5 m below the road grade. 

Also, a looping watermain is part of the project. The alignment is about 1,350 m in length and 

extends from 8th Street East southerly to 6th Street East (through a Hydro One corridor), then 

west along 6th Street East for about 150 m, then south along private lands to Superior Street, 

then west along Superior Street to 9th Avenue East. then east to the dead end of 4th Street East. 

The watermain invert is about 2 m below existing grade.  

Lastly, it is understood that the project will have several phases.  

The purpose of this geotechnical investigation was to determine the subsurface conditions 

along the various alignments and provide a report with geotechnical engineering 

recommendations for the proposed service installations and pavement design for the road, 

along with general constructability recommendations. 

An Assessment of Past Uses (APU) report and Soil Characterization report were also part of 

the scope of work and are completed under separate cover.  
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2. Procedures and Methodology 

It is noted that all elevations in this report are metric/geodetic and expressed in meters (m). All 

measurements in this report are also in metric and expressed in millimetres (mm), metres (m) 

or kilometers (km). 

The borehole locations were laid out in the field by GEI staff prior to commencement of drilling 

operations. The locations of underground utilities were co-ordinated with locating companies.  

The drilling for the site was carried out between January 30 and February 3, 2023, and were 

drilled to 1.5 to 6.6 m depth (Elev. 227.0 and 264.2) along the various proposed alignments 

with some boreholes encountering auger refusal. Boreholes 1 to 12 were drilled on 9th Avenue 

East, Borehole 14 was east of 9th Avenue East near 4th Street East, Boreholes 15 to 17 and 19 

to 25 drilled on the looping watermain alignment. It is noted that Boreholes 13, 18 and 26 could 

not be drilled due to access or permission to enter concerns.  

Ground surface elevations of the boreholes and horizontal coordinates (referencing NAD 83 

geodetic datum) were surveyed by GEI with a Topcon FC – 5000 GPS Survey unit. The 

elevations and coordinates are provided on the borehole logs in Appendix A. Borehole 

locations are shown on Figure 2. 

Traffic control services for the project were provided by GEI. All traffic control set ups 

were executed in accordance with Ontario Traffic Manual – Book 7 Temporary Conditions 

(OTM Book 7). 

Drilling and sampling of the boreholes was completed using truck mounted drilling equipment 

operated by a specialty drilling subcontractor retained and supervised by GEI. The boreholes 

were advanced to predetermined depths through the use of solid stem augers and sampling was 

conducted using a 51 mm O.D. Split Spoon (SS) sampler. Standard Penetration Test (SPT) 

“N” Values (N values) were recorded for the sampled intervals as the number of blows required 

to drive an SS sampler 305 mm into the soil using a 63.5 kg drop hammer falling 750 mm, in 

accordance with ASTM D1586. Soil sampling was conducted at 0.75 m intervals for the upper 

3.0 m, and at 1.5 m intervals thereafter.  

A monitoring well was installed in eleven (11) of the boreholes to facilitate the measurement 

of the stabilized groundwater level and for subsequent monitoring or testing purposes. The 

monitoring well installation was performed in accordance with Ontario Regulation (O.Reg.) 

903. The boreholes without a well were backfilled in accordance with O.Reg. 903 and patched 

with cold mix asphalt, as required.  
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The GEI field staff examined, and classified characteristics of the soils encountered in the 

boreholes, including the presence of fill materials, groundwater observations during and upon 

completion of the drilling, recorded observations of borehole advancement, and processed the 

recovered samples. All recovered soil samples were logged in the field, carefully packaged, 

and transported to the laboratory for more detailed examination and classification. 

In the laboratory, the samples were classified as to their visual and textural characteristics. 

All samples were submitted for moisture content determination. Four (4) composite samples 

of pavement granular and seven (7) samples of the underlying strata were submitted for grain 

size analysis and two (2) samples were submitted for Atterberg limits testing. Laboratory 

testing results are provided in Figures B1 to B11 in Appendix B. 

 



Geotechnical Investigation,  
Proposed Watermain Replacement and Road Reconstruction  
9th Avenue East, Owen Sound, ON  
Project No. 2201530, March 24, 2023 
 

GEI Consultants  4 

3. Subsurface Conditions 

3.1 General Overview 

Borehole locations are shown on Figure 2. Detailed soil profiles encountered in the boreholes 

are indicated on the attached borehole logs in Appendix A, with the results of geotechnical 

laboratory testing included in Appendix B. 

It should be noted that the conditions indicated on the borehole logs are for specific locations 

only and can vary between and beyond the locations. It should be noted that the soil boundaries 

indicated on the borehole logs are inferred from non-continuous sampling and observations 

during drilling. These boundaries are intended to reflect approximate transition zones and 

should not be interpreted as exact planes of geological change.  

In addition, the descriptions provided in the borehole logs are inferred from a variety of factors, 

including visual observations of the soil samples retrieved, laboratory testing, measurements 

prior to and after drilling, and the drilling process itself (speed of drilling, shaking/grinding of 

the augers, etc.). The passage of time also may result in changes in conditions interpreted to 

exist at locations where sampling was conducted. 

3.2 Stratigraphy 

3.2.1 Pavement Structure  

Most boreholes were drilled through the various paved road surfaces, except Boreholes 14, 19, 

20, 24 and 24. Component thicknesses are provided below.  

Borehole Asphalt (mm) 
Granular Thickness 

(mm) 
Total Thickness (mm) 

1 220 120 340 

2 220 580 800 

3 260 500 760 

4 150 650 800 

5 300 360 660 

6 130 290 420 

7 120 200 320 

8 150 450 600 
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Borehole Asphalt (mm) 
Granular Thickness 

(mm) 
Total Thickness (mm) 

9 170 590 760 

10 100 660 760 

11 120 650 770 

12 160 600 760 

15 90 520 610 

16 210 400 610 

17 100 660 760 

21 125 625 750 

22 100 660 760 

23 125 -  

Distinction between granular base and subbase layers could not be determined. 

Four (4) composite samples of granular material consisting of auger samples were submitted 

for sieve analysis and comparison to OPSS.MUNI 1010 standards for granular materials, with 

the results provided in Figure B1 to B8 in Appendix B. The samples analyzed did not satisfy 

gradation specifications for Granular A being finer on multiple sieves. The samples did not 

meet the specifications for Granular B Type I, due to excessive material passing the 75µm 

sieve (13 to 24% versus the 8% standard).  

3.2.2 Topsoil 

Boreholes 14, 19, 20, 24 and 25 encountered topsoil at the surface of the boreholes that was 

75 to 100 mm in thickness.  

3.2.3 Fill 

A fill layer was encountered beneath the pavement structure and topsoil in all boreholes except 

2,5, 8, 15 and 16 and was penetrated at 0.8 to 3.8 m depth (Elev. 231.4 to 261.2), locally 

extending to the 1.5 m depth of exploration in Boreholes 10 to 12 (Elev. 244.0 to 261.1). The 

fill consisted of silty sand in Boreholes 1, 3, 4, 6, 7, 10 and 12, sand and silt in Borehole 9 and 

sandy silt in Boreholes 14, 22 and 23. The sandy fill varied to clayey silt in Borehole 3 and 4 

and sandy clayey silt in Borehole 7. In Boreholes 17, 19, 20, 21, 22, 24 and 25, fill consisted 

of clayey silt. Trace to some organics and rootlets were observed in Boreholes 14, 20, 23, 24, 

and 25. One (1) sample of the material was submitted for grain size analysis and the results are 

provided in Figure B9 in Appendix B. Atterberg Limits on the sample are shown in Figure 11 
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in Appendix B. The fill was moist, with moisture contents ranging from 5 to 22%. The fill had 

N values ranging from 3 to 49 blows, showing a loose to dense condition typically compact in 

cohesionless soil and soft to very stiff cohesive fill soil.  

3.2.4 Sandy Silt 

Underneath the topsoil and fill in Borehole 14 a local sandy silt layer (trace to some clay and 

trace gravel) was observed from 0.8 m to 2.3 m depth (Elev. 246.5 to 248.0). Beneath the 

pavement and fill in Borehole 21, another sandy silt layer was revealed from 1.5 to the 2.3 m 

depth of exploration (Elev. 243.0). The soil was moist to wet with moisture contents of 12 to 

15. The material was loose with an N value of 7 in boreholes 21 and compact to dense in 

Borehole 14 with a N values of 26 and 31.  

3.2.5 Glacial Till 

A glacial till deposit was encountered in Boreholes 1 to 9, 14 to 17, 19 to 20 and 22 to 25 below 

the upper soil layers and extended below the 1.5 m to 6.6 m depth of exploration (Elev. 227.0 

to 264.2). The till matrix was variable and predominantly consisted of sandy silt, sand and silt, 

silty sand and locally clayey silt and sandy clayey silt in Boreholes 7, 8, 19 and 20. Cobbles 

and boulders should be expected based on augers grinding during advancement of the 

boreholes. Six (6) samples of the material were submitted for grain size analysis and the results 

are provided in Figure B10 in Appendix B. Atterberg Limits on one sample are shown in  

Figure B11. The glacial till was brown to grey near the base, and was typically moist, with 

moisture contents ranging from 14 to 24%. N values were 7 to more than 50 blows, indicating 

a range of loose to very dense / stiff to hard conditions, but typically compact.   

3.2.6 Auger Refusal 

Auger refusals was observed in Boreholes 10, 11, 12, 15, 16, 17, 19 and 25 at depths noted 

below. An auger probe was advanced beside all theses boreholes to confirm the depth of 

refusal. The auger probes met with similar refusal depths. Auger refusal could have been due 

to the cobbles/boulders in the till and/or shallow bedrock common to the area. It is noted that 

the augers grinded at the borehole locations for several minutes and may have penetrated to 

some degree into the upper weathered bedrock. As such the, the depths noted below might be 

slightly lower than the top of the actual bedrock surface.  

Borehole 
Refusal Depth  

(m) / Elev. 
Borehole 

Refusal Depth  

(m) / Elev. 

10 1.5/244.0 11 1.5/252.7 

12 1.5/261.0 15 1.5/263.5 

16 1.8/264.2 17 2.4/260.3 
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Borehole 
Refusal Depth  

(m) / Elev. 
Borehole 

Refusal Depth  

(m) / Elev. 

19 3.5/245.7 21 2.3/243.0 

25 2.9/245.4   

 

3.3 Groundwater 

Unstabilized groundwater level measurements and borehole sloughing (cave) measurements 

were taken upon completion of drilling of each borehole. These measurements were taken to 

provide an estimate of possible excavation and temporary groundwater control issues that may 

arise during construction. Eleven (11) boreholes were outfitted with a monitoring well with  

50 mm diameter PVC pipe and 1.5 m long screens. Monitoring well configuration and 

groundwater observations are noted on the borehole logs in Appendix A. 

A summary of the ground water level measurements is below:  

Borehole 
Depth of Cave (m) / 

Elev. 

Unstabilized Groundwater 

Level Depth (m) / Elev.  

Depth (m) / Elev. of Groundwater 

Table in Well, February 13, 2023 

1 Open (5.0 / 229.3) No Water No Water  

2 Open (5.0 / 232.3) No Water -- 

3 Open (5.0 / 237.7) No Water No Water  

4 Open (5.0 / 239.3) No Water -- 

5 Open (5.0 / 232.0) No Water 3.2 / 233.9 

6 Open (5.0 / 230.2) No Water -- 

7 Open (5.0 / 228.7) 4.4 / 229.3 1.4 / 232.3 

8 Open (6.6 / 227.0) No Water -- 

9 Open (5.0 / 232.3) No Water 1.8 / 235.5 

10 Open (1.5 / 227.0) 0.8 / 244.7 -- 

11 Open (1.5 / 252.7) No Water -- 

12 Open (1.5 / 261.0) No Water -- 

14 Open (3.5 / 245.3) No Water 0.6 / 248.2 

15 Open (1.5 / 263.5) No Water -- 

16 Open (1.8 / 264.2) No Water -- 
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Borehole 
Depth of Cave (m) / 

Elev. 

Unstabilized Groundwater 

Level Depth (m) / Elev.  

Depth (m) / Elev. of Groundwater 

Table in Well, February 13, 2023 

17 Open (2.4 / 260.3) No Water No Water 

19 Open (3.5 / 245.7) No Water 1.7 / 247.5 

20 Open (3.5 / 244.5) No Water -- 

21 Open (2.3 / 243.0) No Water 1.2 / 244.0 

22 Open (3.5 / 242.5) No Water -- 

23 Open (3.5 / 243.7) No Water 0.1 / 247.2 

24 Open (3.5 / 243.9) No Water -- 

25 Open (2.9 / 245.4) No Water 0.2 / 248.1 

Almost all boreholes were dry upon completion. About ten (10) days later, the stabilized 

groundwater levels in the wells were measured at 0.1 to 3.2 m (Elev. 232.3 and 248.2) below 

the existing ground surface. It is noted some groundwater is in the till and perched water is in 

the fill above the less pervious till.   

The existing fill and sandy silt are permeable and will allow for the free flow of water when 

wet. The glacial till is generally not permeable. 

Groundwater levels are expected to show seasonal fluctuations and vary in response to 

prevailing climate conditions. 

3.4 Soil Corrosivity and Sulphate Attack on Concrete 

The following soil samples were collected from the site and submitted to CALA-accredited 

Caduceon Laboratories for testing to determine the potential for soil corrosivity and sulphate 

attack on concrete: 

• BH14 / SS2 

• BH14 / SS4 

• BH20 / SS2 

• BH23 / SS4 

• BH25 / SS2 

The results of the chemical testing are provided in Appendix C. 

The American Water Works Association (AWWA) has developed a scoring system in their  

C-105 Standard to determine the potential for soil to corrode cast iron alloys. The scoring 

system assigns points based on several soil parameters, including resistivity, pH, redox 

potential, sulfides, and moisture content. A rank of 10 or more indicates a potential for 
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corrosion and suggests that corrosion protection measures should be considered. The results 

from the testing at this site is summarized below and the laboratory Certificate of Analysis is 

included as Appendix C. 

Soil Parameter 

AWWA Score 

BH14 / SS2 BH14 / SS3 BH20 / SS2 BH23 / SS4 BH25 / SS2 

Resistivity 

(ohm·cm) 
0 0 0 0 0 

pH 0 0 0 0 0 

Redox Potential 

(mV) 
0 0 0 0 0 

Sulfides (μg/g) 2 2 2 2 2 

Moisture 1 1 1 1 1 

TOTAL SCORE 3 3 3 3 3 

Based on the AWWA scoring system, samples scored less than 10 points which indicates a 

low potential for the soil corrosivity to affect cast iron alloys and corrosion protection measures 

are therefore not recommended for the site.  

It should be noted that this ranking system provides a general indication of soil corrosivity 

potential only. Other external factors may increase corrosivity potential, such as stray electrical 

currents or the application of de-icing salts in the winter that can leach into the ground.  

The samples were also tested for water-soluble sulphate content and compared to Table 3: 

Additional Requirements for Concrete Subjected to Sulphate Attack as found in CSA A23.1 

Concrete Materials and Methods of Construction. Table 3 is used to determine the cementing 

materials required in concrete based on degree of exposure to sulphate attack. The testing 

shows the samples have less than 0.1% water-soluble sulphate, and therefore there will have 

negligible exposure to sulphate attack, as such no additives are required.  
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4. Engineering Design Parameters & Analysis 

The City of Owen sound is proposing to replace the watermain water services on a section of 

9th Avenue East in Owen Sound, Ontario from Superior Street to just north of  

9th Street East approximately 1000 m in length. Some sections of sanitary and storm sewer may 

also be replaced along with all sanitary laterals. The current section of road is a four-lane road 

with curb and gutter and sidewalks. The road cross section will not change and the service 

trenches will be repaired after service installation (full road reconstruction is not required). It 

is understood that the inverts for the watermain would be about 2.0 m and inverts for the storm 

and sanitary sewer would be as deep as 3.5 m below the road grade. 

Also, a looping watermain is part of the project. The alignment is about 1,350 m in length and 

extends from 8th Street East southerly to 6th Street East (through a Hydro One corridor), then 

west along 6th Street East for about 150 m, then south along private lands to Superior Street, 

then west along Superior Street to 9th Avenue East. then east to the dead end of 4th Street East. 

The watermain invert is about 2 m below existing grade.  

Lastly, it is understood that the project will have several phases.   

4.1 Service Installation  

4.1.1 Bedding 

The type of material and depth of granular bedding below the pipe will, to some extent, depend 

on the method of construction used by the contractor. Pipe bedding for flexible pipes should 

follow the requirements in Ontario Provincial Standard Drawing (OPSD) 802.010 or 802.013 

or applicable municipal standards. Pipe bedding for rigid pipes should follow the requirements 

in OPSD 802.030 to 802.033 or applicable municipal standards. 

The subgrade generally consisting of competent native soil at the site will provide adequate 

support for pipes with the bedding requirements as laid out in the above referenced OPS 

drawings. Earth fill was encountered in most boreholes which extended to 0.8 m to 3.8 m depth 

below the road grade. The fill below the invert level (if encountered) will need to be 

removed/sub-excavated and replaced with an increased thickness of granular bedding. On-site 

geotechnical inspections are required to verify encountered subgrade conditions and provide 

any required remedial recommendations on subgrade support for bedding materials.  

Where disturbance of the trench base has occurred from ground water seepage, construction 

traffic, etc., the disturbed soils should be sub excavated and replaced with suitably compacted 

granular material. Details on temporary ground water control are provided in Section 5.2.  
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Locally in the looping water alignment auger refusal was encountered shallower than the 

waterman invert at 1.5 to 1.8 m depth, Elev. 244.0 to 264.2 (Boreholes 10 to 12, 15 and 16), 

with refusal slightly deeper than the watermain invert at 2.3 to 2.9 m depth, Elev. 243.0 to 

260.3 (Boreholes 17, 21 and 25). Where bedrock is present, rock excavation can be carried out 

to the proposed invert, or the pipes can be supported on the bedrock with insulation to provide 

the remaining frost protection. It is noted that 25 mm of insulation is equivalent to 300 mm of 

earth cover. The insulation will need to be placed in such a was such that the path for frost to 

the pipe is more than the 1.7 m of earth cover proposed.  

Regardless of whether flexible or rigid pipes are implemented, granular bedding and cover 

material should consist of a well graded, free draining material, such as Granular “A” 

(OPSS.MUNI 1010). All granular bedding must be compacted to a minimum of 95% Standard 

Proctor maximum dry density (SPmdd). 

4.1.2 Backfill 

Excavated pavement structure granular soils, sandy inorganic earth fill, and native soils may 

be used as backfill in trenches, provided they are moisture conditioned so the moisture content 

is within 2% of optimum. The backfill should be compacted to a minimum of 95% SPmdd (see 

Section 5.3 for more details on soil compaction). In confined areas the layer thickness will 

have to be reduced to utilize smaller compaction equipment efficiently or by using granular 

material instead of locally sourced fill. Any backfill that is frozen, contains a high percentage 

of organic material (topsoil, peat, wood, etc.) or moisture, or has otherwise unsuitable 

deleterious inclusion should not be used as backfill. The maximum cobble or boulder size 

should not exceed half of the loose lift thickness (i.e., all particles with a diameter greater than 

100 mm should be removed).  

Where trenches are within the traveled portions of a roadway, backfill within the frost 

penetration depth of 1.5 m should consist of native, non-organic, excavated material consistent 

with the soils surrounding the trench. If this technique is not undertaken, then frequent 

problems arise with yearly differential frost heave movements between the trench backfill and 

the adjacent native soil. This would occur, for example, if imported granular material is used 

to backfill trenches which is less susceptible to frost effects compared to the native soils on 

site. Alternatively, if different soil is used as the backfill due to issues with achieving 

compaction, a frost taper of 10H:1V can be implemented to help mitigate the potential for 

differential settlement and frost heave. 
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4.2 Pavement Design and Construction  

As noted earlier, over the service trenches, the pavement is to be repaired to match or slightly 

exceed the existing thicknesses. 

Based on Boreholes 1 to 12 on  9th Avenue, 100 to 300 mm of asphalt (average 175 mm) is 

over a 120 to 660 mm of granular (average 470 mm) for a total thickness of 320 to 800 mm 

(average 645 mm). The recommended pavement reinstatement is as follows: 

Pavement Layer 
Compaction 

Requirements 
 Component Thickness  

Surface Course Asphaltic Concrete: 

SP 12.5 (OPSS 1150, OPSS.MUNI 
1151, and OPSS.MUNI 1101) 

OPSS 310 

50 mm 

Upper Binder Course Asphaltic 
Concrete: 

SP 19.0 (OPSS 1150, OPSS.MUNI 
1151, and OPSS.MUNI 1101) 

75 mm 

Lower Binder Course Asphaltic 
Concrete: 

SP 19.0 (OPSS 1150, OPSS.MUNI 
1151, and OPSS.MUNI 1101) 

75 mm 

Base Course: 

Granular A (OPSS.MUNI 1010) 100% Standard 
Proctor Maximum 

Dry Density  
(ASTM-D698) 

150 mm 

Subbase Course: 

Granular B Type I 
(OPSS.MUNI 1010) 

500 mm 
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Based on Boreholes 15 to 17 and 21and 22, Superior Street and 6th Street East, 90 to 210 mm 

of asphalt (average 125 mm) is over a 400 to 660 mm of granular (average 573 mm) for a total 

thickness of 610 to 760 mm (average 700 mm). The recommended pavement reinstatement is 

as follows: 

Pavement Layer 
Compaction 

Requirements 
 Component Thickness  

Surface Course Asphaltic Concrete: 

SP 12.5 (OPSS 1150, OPSS.MUNI 
1151, and OPSS.MUNI 1101) 

OPSS 310 

40 mm 

Binder Course Asphaltic Concrete: 

SP 19.0 (OPSS 1150, OPSS.MUNI 
1151, and OPSS.MUNI 1101) 

80 mm 

Base Course: 

Granular A (OPSS.MUNI 1010) 100% Standard 
Proctor Maximum 

Dry Density  
(ASTM-D698) 

150 mm 

Subbase Course: 

Granular B Type I 
(OPSS.MUNI 1010) 

500 mm 

Traffic volumes will be required to determine Categories for Superpave. 

Subgrade preparation in road repair areas should involve proof rolling the exposed subgrade 

under supervision of geotechnical personnel to ensure the subgrade is compacted to a minimum 

95% SPmdd. Any organic rich or deleterious soils are not a suitable subgrade and must be 

removed prior to placement of granular fill materials within reinstatement or widening areas. 

Zones with high moisture, deleterious materials, or excessive organics and, must be sub-

excavated and replaced with clean earth fill, placed and compacted following the specifications 

in Section 5.4 to a minimum of 95% SPmdd.  

Special care should be taken to ensure that the elevation and slope of the pavement subgrade 

is maintained, so as to not create a sump within the pavement structure, at the edge of the 

pavement repair. 

The long-term performance of the pavement structure is highly dependent upon the subgrade 

support conditions. Stringent construction control procedures must be maintained to ensure 

that uniform subgrade moisture and density conditions are achieved as much as and the 

subgrade is not disturbed or weakened after it is exposed. 

The granular materials should be placed in lifts 200 mm thick or less and be compacted to a 

minimum of 100% SPmdd for both granular base and subbase. Asphalt materials should be 
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rolled and compacted as per OPSS.MUNI 310. The granular and asphalt pavement materials 

and their placement should conform to OPSS.MUNI 1101, 1010, 1151 and 1150. 

As discussed earlier in the report, the existing pavement structure granular material does not 

conform to OPSS.MUNI 1010 specifications for Granular A or B and cannot be re-used in a 

new pavement structure as the base or subbase courses but is suitable for re-use as bulk fill. 

It should be noted that in addition to adherence of the above pavement design 

recommendations, a close control on the pavement construction process will also be required 

in order to obtain the desired pavement life. Therefore, it is recommended that regular 

inspection and testing should be conducted during the pavement construction to confirm 

material quality, thickness, and to ensure adequate compaction. 

Longitudinal asphalt joints should be milled into the existing asphalt a minimum 0.5 m for 

each lift.    
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5. Constructability Considerations 

5.1 Excavations  

Excavation for the service installation is anticipated to extend as deep as approximately 2.0 to 

3.5 m below the road grade to allow for pipe bedding. Excavation will encounter the pavement, 

fill, and underlying glacial till. Harder digging can be experienced in the glacial till. Boulders 

and cobbles may be encountered in the glacial till.  

Locally, bedrock will be encountered in the watermain loop as noted earlier. Where blasting is 

employed to remove the bedrock below the pipe inverts, precondition surveys are 

recommended around the site. This document will assist in resolution of claims arising from 

complaints of construction related damage. A blasting monitoring program should be 

implemented to optimize the effectiveness of the blasting while monitoring/maintaining 

vibration to acceptable levels.  

Excavations must be carried out in accordance with the Occupational Health and Safety Act, 

Ontario Regulation 213/91 (as amended), Construction Projects, Part III - Excavations,  

Section 222 through 242. Where workers must enter a trench or excavation the soil must be 

suitably sloped and/or braced in accordance with the OHSA.  

These regulations designate four (4) broad classifications of soils to stipulate appropriate 

measures for trench safety. If more than one soil type is encountered in a trench, the soil type 

with the highest number will govern the trench/excavation sidewall geometry. Subject to 

adequate groundwater control, as required and discussed in the next section, trenches for utility 

installation/replacement shall be carried out with Type 3 Soil geometry, with sidewalls to be 

constructed no steeper than 1H:1V from the base of the excavation.  

Minimum support system requirements for steeper excavations are stipulated in  

Sections 235 through 238 and 241 of the OHSA and include provisions for timbering, shoring 

and moveable trench boxes. To reduce the potential for instability of the trench excavations, 

materials excavated from the service trenches and/or other fill materials or heavy equipment 

should not be placed near the crest of the trench excavations. 

It is important to note that soils encountered in the construction excavations may vary 

significantly across the site. Our preliminary soil classifications are based solely on the 

materials encountered in the boreholes advanced on site. The contractor should verify that 

similar conditions exist throughout the proposed area of excavation. If different subsurface 

conditions are encountered at the time of construction, it is recommended that GEI be contacted 

immediately to evaluate the conditions encountered.  
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5.2 Temporary Construction Excavation Groundwater Control  

As noted in the last section, the trench excavation is anticipated to approximately 2.0 to 3.5 m 

depth below the road grade.  

Almost all boreholes were dry upon completion. About ten (10) days later, the stabilized 

groundwater levels in the wells were measured at 0.1 to 3.2 m (Elev. 232.3 and 248.2) below 

the existing ground surface. It is noted some groundwater is in the till and perched water is in 

the fill above the less pervious till.  

It is important to control the groundwater adequately. If the groundwater table is not controlled 

during construction, the base of the excavation/culvert foundation pipe bed may become 

unstable. For trench excavation as described above the excavation will extend through the 

pavement, fill and into the underlying glacial till deposits. No major groundwater problems are 

anticipated for the installation of services to the depths noted. Any water seepage should be 

controlled by the use of conventional sump pumping, for most excavations. Greater localized 

seepage may be encountered, and these areas may require pumping from keg wells or the like 

to control ground water.  

It is recommended to carry out the work during the dry time of the year when the ground water 

table is lowest, to mitigate groundwater control measures. Also reducing the size of the 

excavation that is open at any one time will aid in reducing groundwater control requirements.   

The exact scenario where these groundwater control techniques will work are estimates only 

and are directly correlated to how coarse/fine the native soils are in an excavation, and both 

the lateral and vertical extent of the cohesionless deposits encountered. If the groundwater table 

is not controlled during construction, the base of the excavations will probably be unstable, 

leading to difficulties in excavating and placement of the service pipes.  

A preliminary assessment on the amount of dewatering required for the service installations 

due to groundwater entering an open trench is likely less than 50,000 L/day. A Permit to Take 

Water (PTTW) from the MECP, is not required (dewatering greater than 400,000 L/day). 

Registry on the ESAR system may be prudent to allow for greater pumping, if required.  

5.3 Compaction Specifications  

Standard Proctor maximum dry density is the specification to indicate the degree to which soil 

or aggregate is compacted. To achieve the specified SPmdd as indicated in this report, all soils 

or aggregates must be placed in lift thicknesses no greater than 200 mm. If this is not the case, 

only the upper portion of the lift will be adequately compacted, and the lower portion of the 

lift has a high probability of not meeting compaction specifications. In addition, industry 

standard equipment used to determine the degree of compaction consists of nuclear 
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densometers. These devices have an inherent limitation in that they cannot test beyond  

300 mm in depth, and so the degree of compaction beyond this depth cannot be quantitatively 

determined. 

Along with lift thickness, ensuring that the soil or aggregate is within 2% of its optimum 

moisture content ensures that the specified compaction can be reached. If the soil or aggregate 

is too dry/wet, it is either very difficult or impossible to reach the specified compaction. This 

is especially true for when higher compaction specifications such as 98% and 100% SPmdd 

are required. 

Moisture can be increased by adding water and mixing the soil prior to re-use, or by importing 

soil to the site that is at optimum and can be readily compacted.  

Moisture can be reduced by tilling or spreading out the soil to dry or blending it with drier 

material. In-situ moisture contents can change based on the season and local groundwater 

levels and can also change for stockpiled material due to precipitation. Zones of the fine-

grained soil beneath the site have very high moisture contents and moisture conditioning may 

be difficult to accomplish.  

In addition to the above compaction specifications, in any areas where compacted fill will be 

placed over the exposed native soil subgrade, any loose, soft, organic soil, wet or unstable areas 

should be sub-excavated, and backfilled with site inorganic soil or Granular ‘B’  

(OPSS.MUNI 1010) compacted to a minimum of 95% SPmdd. This recommendation applies 

to site servicing and pavement subgrades.  

5.4 Quality Verification Services  

On-site quality verification services are an integral part of the geotechnical design function. 

Quality verification services are used to confirm that construction is being conducted in general 

conformance with the requirements as outlined in the drawings, reports and specifications 

prepared for the proposed development. 

GEI Consultants can provide all the on-site quality verification services outlined below: 

• Part-time monitoring of the subgrade support capabilities, material quality, lift 

thickness, moisture content, degree of compaction, etc. is recommended for the 

following areas to ensure the recommendations within this report are followed and they 

perform adequately in the long-term: 

o Pavement structure (granular layers and asphalt); and 

o Bedding/backfilling of culvert. 

• Full-time monitoring of the subgrade support capabilities, material quality, lift 

thickness, moisture content, degree of compaction, etc. is recommended for engineered 

fill under structures; 
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• Testing of the concrete (compressive strength, slump, air content, etc.) and testing of 

the asphalt (asphalt content and gradation) are recommended to ensure that the quality 

of the materials being brought to site meet the requirements of the project. This would 

only apply to poured in place foundations and not pre-cast structures. 
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6. Limitations and Conclusions 

6.1 Limitations 

The recommendations and comments provided are necessarily on-going as new information of 

underground conditions becomes available. More specific information with respect to the 

conditions between samples, or the lateral and vertical extent of materials may become 

apparent during excavation operations. The interpretation of the borehole information must, 

therefore, be validated during excavation operations. Consequently, conditions not observed 

during this investigation may become apparent. Should this occur, GEI should be contacted to 

assess the situation and additional testing and reporting may be required.   

GEI should be retained for a general review of the final design drawings and specifications to 

verify that this report has been properly interpreted and implemented. If not accorded the 

privilege of making this review, GEI will assume no responsibility for interpretation of the 

recommendations in the report.   

The comments given in this report are intended only for the guidance of the design engineers. 

The number of boreholes required to determine the localized underground conditions between 

boreholes affecting construction costs, techniques, sequencing, equipment, scheduling, etc. 

could be greater than has been carried out for design purposes. Contractors bidding on or 

undertaking the works should, in this light, decide on their own investigations, as well as their 

own interpretations of the factual borehole results, so that they may draw their own conclusions 

as to how the subsurface conditions may affect them. 

This report was authorized by, and prepared by GEI for, the account of Tatham Engineering 

Limited (as provided the signed Agreement for Professional Consulting Services provided by 

Tatham Engineering Limited). 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 such third parties. GEI accepts 

no responsibility for damages, if any, suffered by any third party as a result of decisions made, 

or actions based on this project. 
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6.2 Conclusion 

It is recognized that municipal/regional governing bodies, in their capacity as the planning and 

building authority under Provincial statues, will make use of and rely upon this report, 

cognizant of the limitations thereof, both as are expressed and implied. 

GEI trusts this report is complete within our terms of reference, and the information presented 

is sufficient for your present purposes. If you have any questions, or when we may be of further 

assistance, please do not hesitate to contact our office. 

Yours Truly, 

GEI Consultants 

 

 

 

 

 

 

 

 

 
 

___________________________    

Mohammed Razeen 

Geotechnical E.I.T. 

___________________________   

Geoffrey R. White, P.Eng. 

Geotechnical Practice Lead 

Mar. 24, 2023 
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RECORD OF BOREHOLE No. 1

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4935009 Date Started: Feb 1/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505716 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: Dry Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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RECORD OF BOREHOLE No. 2

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934935 Date Started: Feb 1/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505727 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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RECORD OF BOREHOLE No. 3

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934850 Date Started: Feb 1/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505793 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: Dry Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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RECORD OF BOREHOLE No. 4

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934771 Date Started: Feb 1/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505757 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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RECORD OF BOREHOLE No. 5

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934619 Date Started: Jan 31/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505781 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 3.2 m. Groundwater Elevation: 233.9 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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4.5

234

232.5

231

0.0 235.3

ASPHALT: 130 mm
GRANULAR FILL: 290 mm0.4 234.8

FILL: Silty sand, some clay, trace
gravel, compact, brown, moist

1.5 233.8

SANDY SILT GLACIAL TILL: Trace to
some clay, trace gravel, cobbles and

boulders, compact, brown, moist

- - - Dense - - -

5.0 230.2

Borehole Terminated at 5.0 m
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RECORD OF BOREHOLE No. 6

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934545 Date Started: Jan 31/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505794 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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1.5

3

4.5

232.5

231

229.5

0.0 233.7

ASPHALT: 120 mm
GRANULAR FILL: 200 mm

0.3 233.4

FILL: Silty sand, some gravel, very
loose, brown, wet

- - - Sandy clayey silt, trace gravel,
loose - - -

2.3 231.4

SANDY CLAYEY SILT GLACIAL TILL:
Trace gravel, cobbles and boudlers,

stiff/compact, brown, moist

- - - Very stiff, grey - - -

5.0 228.7

Borehole Terminated at 5.0 m
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RECORD OF BOREHOLE No. 7

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934433 Date Started: Jan 31/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505812 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: 4.4 m. Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 1.4 m. Groundwater Elevation: 232.3 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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FIELD TESTING
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Field Vane (Remolded)

Field Vane (Intact)
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Other Test
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Combustible Organic Vapour (%LEL)

Combustible Organic Vapour (ppm)

In
s
tr

u
m

e
n
ta

ti
o
n

In
s
ta

lla
ti
o
n

GR

COMMENTS 
& 

GRAIN SIZE 
DISTRIBUTION 

(%)

SA SI CL

Penetration Testing

Atterberg Limits

1 of 1



0

1.5

3

4.5

6

232.5

231

229.5

228

0.0 233.5

ASPHALT: 150 mm
GRANULAR FILL: 450 mm

0.6 232.9

CLAYEY SILT GLACIAL TILL: Trace to
Some sand, trace gravel, cobbles

 and boulders, stiff, brown, wet

- - - Very stiff - - -

- - - Hard - - -

6.1 227.4

CLAYEY SANDY SILT GLACIAL TILL:
Trace gravel, cobbles and boudlers,

hard/very dense, brown, moist
6.6 227.0

Borehole Terminated at 6.6 m
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RECORD OF BOREHOLE No. 8

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934356 Date Started: Jan 31/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505826 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

3

4.5

237

235.5

234

232.5

0.0 237.3

ASPHALT: 170 mm
GRANULAR FILL: 590 mm

0.8 236.6

FILL: Sand and silt, trace gravel,
compact, dark color, moist

- - - Loose - - -

2.3 235.0

SANDY SILT GLACIAL TILL: Trace to
some clay, trace gravel, cobbles and

boulders, compact, brown, wet

- - - Very dense - - -

5.0 232.3

Borehole Terminated at 5.0 m
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RECORD OF BOREHOLE No. 9

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934179 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505854 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 1.8 m. Groundwater Elevation: 235.5 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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FIELD TESTING
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40 80 120 160
Field Vane (Remolded)

Field Vane (Intact)

Pocket Penetrometer

Other Test
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0

1.5

244.5

0.0 245.5

ASPHALT: 100 mm
GRANULAR FILL: 660 mm

0.8 244.8

FILL: Silty sand, some rock fragments,
compact, brown, moist

1.5 244.0

Borehole Terminated at 1.5 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 10

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934057 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505861 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: 0.8 m. Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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Shear Strength Testing (kPa)

FIELD TESTING
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SPT              DCPT

40 80 120 160
Field Vane (Remolded)

Field Vane (Intact)

Pocket Penetrometer

Other Test
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0

1.5

253.5

0.0 254.2

ASPHALT: 120 mm
GRANULAR FILL: 650 mm

0.8 253.4

FILL: Silty sand, dense, brown, moist

1.5 252.7

Borehole Terminated at 1.5 m
Upon Auger Refusal

AS

SS

1

2 75 30
30 14

RECORD OF BOREHOLE No. 11

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4933944 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505883 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

262.5
0.0 262.5

ASPHALT: 160 mm
GRANULAR FILL: 600 mm

0.8 261.8

FILL: Silty sand, some gravel, dense,
brown, mosit

1.5 261.0

Borehole Terminated at 1.5 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 12

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4933848 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505897 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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Shear Strength Testing (kPa)

FIELD TESTING
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SPT              DCPT

40 80 120 160
Field Vane (Remolded)

Field Vane (Intact)

Pocket Penetrometer

Other Test

LAB TESTING
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   Water Content (%)
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Total Organic Vapour (ppm)

Combustible Organic Vapour (%LEL)
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0

1.5

3

247.5

246

0.0 248.8

TOPSOIL: 75 mm
0.1 248.7

FILL: Sandy silt, trace gravel, trace
organics and rootlets, compact, brown,

moist
0.8 248.0

SANDY SILT: Trace gravel, trace clay,
compact, brown, moist

- - - Dense - - -

2.3 246.5

SAND AND SILT GLACIAL TILL: Trace
clay, trace gravel and clay, cobbles
and boulders, very dense, grey

- - - Trace rock fragments - - -

3.5 245.3

Borehole Terminated at 3.5 m
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RECORD OF BOREHOLE No. 14

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: - Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: - Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 0.6 m. Groundwater Elevation: 248.2 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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Shear Strength Testing (kPa)

FIELD TESTING
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SPT              DCPT

40 80 120 160
Field Vane (Remolded)

Field Vane (Intact)

Pocket Penetrometer

Other Test

LAB TESTING
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   Water Content (%)

PL LL

100 200 300 400
Total Organic Vapour (ppm)
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0

1.5

264

0.0 265.0

ASPHALT: 90 mm
GRANULAR FILL: 520 mm

0.6 264.4

SANDY SILT GLACIAL TILL: Some
clay, trace gravel, very dense, brown,

moist

1.5 263.5

Borehole Terminated at 1.5 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 15

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

265.5

0.0 266.0

ASPHALT: 210 mm
GRANULAR FILL: 400 mm

0.6 265.4

SANDY SILT GLACIAL TILL: Some
clay, trace gravel, cobbles and

boulders, compact, brownish red, moist

1.8 264.2

Borehole Terminated at 1.8 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 16

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4933912 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506070 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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FIELD TESTING

10 20 30 40
SPT              DCPT

40 80 120 160
Field Vane (Remolded)
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0

1.5

262.5

261

0.0 262.7

ASPHALT: 100 mm
GRANULAR FILL: 660 mm

0.8 261.9

FILL: Clayey silt, some sand, trace
gravel, cobbles and boulbers, stiff,

brown, moist
1.5 261.2

SANDY SILT GLACIAL TILL: Some
clay, trace gravel, cobbles and

boulders, compact to very dense,
brown, moist2.4 260.32.4 260.3

Borehole Terminated at 2.4 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 17

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4933925 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506164 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: Dry Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

3

249

247.5

246

0.0 249.2

TOPSOIL: 100 mm
0.1 249.1

FILL: Clayey silt, trace sand, some rock
fragments, very stiff to stiff, brown,

moist

1.2 248.0

SANDY CLAYEY SILT GLACIAL TILL:
trace gravel, cobbles and boulders,

stiff/loose, brown

- - - Trace rock fragments, hard/very
dense - - -

3.5 245.7

Borehole Terminated at 3.5 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 19

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934148 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506120 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 1.7 m. Groundwater Elevation: 247.5 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

3

247.5

246

0.0 248.0

TOPSOIL: 150 mm0.2 247.9

FILL: Clayey silt, trace to some sand,
trace organics, stiff, brown, moist

1.5 246.5

SANDY CLAYEY SILT GLACIAL TILL:
Trace gravel, cobbles and boulders,
stiff/ compact to loose, brown, moist

3.5 244.5

Borehole Terminated at 3.5 m
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RECORD OF BOREHOLE No. 20

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934215 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506110 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

244.5

243

0.0 245.2

ASPHALT: 125 mm
GRANULAR FILL: 625 mm

0.8 244.5

FILL: Clayey silt, trace gravel, stiff,
brownish red, moist

1.5 243.7

SANDY SILT: Some clay, loose, brown,
 wet

2.3 243.02.3 243.0

Borehole Terminated at 2.3 m
Upon Refusal to Aguer
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RECORD OF BOREHOLE No. 21

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934337 Date Started: Jan 30/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506106 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 1.2 m. Groundwater Elevation: 244.0 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

3

246

244.5

243

0.0 246.0

ASPHALT: 100 mm
GRANULAR FILL: 660 mm

0.8 245.3

FILL: Sandy silt, some clay, trace to
some gravel, compact, brown, moist

- - - Loose - - -

3.0 243.0

SANDY SILT GLACIAL TILL: Some
clay,  trace gravel, dense, brown, moist3.5 242.5

Borehole Terminated at 3.5 m
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RECORD OF BOREHOLE No. 22

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934354 Date Started: Jan 30/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506237 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.

Scale:1 :75

Page:

L
it
h
o
lo

g
y
 P

lo
t

LITHOLOGY PROFILE

DESCRIPTION

S
a
m

p
le

 T
y
p
e

SOIL SAMPLING

S
a
m

p
le

 N
u
m

b
e
r

R
e
c
o
v
e
ry

 (
%

)

S
P

T
 "

N
" 

V
a
lu

e

D
E

P
T

H
 (

m
) 

E
L

E
V

A
T

IO
N

 (
m

)

Shear Strength Testing (kPa)
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0

1.5

3

246

244.5

0.0 247.3

ASPHALT: 125 mm
0.1 247.1

FILL: Sandy Silt, some clay,
 trace organics, trace gravel,

compact, brown, moist
0.8 246.5

SANDY SILT GLACIAL TILL: Trace to
Some clay, trace to some gravel,

cobbles and boulders, compact, brown,
moist

- - - Very dense - - -

3.5 243.7

Borehole Terminated at 3.5 m
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RECORD OF BOREHOLE No. 23

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934484 Date Started: Jan 30/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506228 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 0.1 m. Groundwater Elevation: 247.2 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

3

246

244.5

0.0 247.4

TOPSOIL: 150 mm0.2 247.3

FILL: Clayey silt, trace organics,  soft,
brown, moist

0.8 246.6

SANDY SILT TILL: Some clay, trace
gravel, cobbles and boulders, 
  compact, brown, moist

- - - Dense - - -

3.5 243.9

Borehole Terminated at 3.5 m
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RECORD OF BOREHOLE No. 24

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934562 Date Started: Jan 30/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506214 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

247.5

246

0.0 248.3

TOPSOIL: 150 mm
0.1 248.2

FILL: Clayey silt, some organics, trace
rootlets, stiff, dark color, moist

0.8 247.5

SANDY SILT GLACIAL TILL: Trace to
some clay, trace gravel, cobbles and

boulders, compact, brown, moist

- - - Very dense - - -

2.9 245.4

Borehole Terminated at 2.9 m
Upon Auger Refusal
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65

8

13

12

50+

8

13

12

50+

23

17

19

25

RECORD OF BOREHOLE No. 25

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934649 Date Started: Jan 31/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506201 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 0.2 m. Groundwater Elevation: 248.1 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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Geotechnical Investigation,  
Proposed Watermain Replacement and Road Reconstruction  
9th Avenue East, Owen Sound, ON  
Project No. 2201530, March 24, 2023 
 

 

Appendix B 

Geotechnical Laboratory Testing 

  



Project Name: Date Sampled: -

Project No.: Date Tested: March 20, 2023

Client: GEI Lab No. 5236

Supplier: Figure No.

Sampled From:

2601.6 23.56

664 0.00

1937.6

25.52

74.48 -

Sieve Size (mm) Percent Passing Min Spec. (%) Max Spec. (%) Pass? Percent Retained *

150 - - - - -

26.5 100.0 100 100 Y 0.0

19.0 100.0 85 100 Y 0.0

13.2 97.0 65 90 N 11.6

9.5 90.6 50 73 N 36.8

4.75 74.5 35 55 N 100.0

1.18 59.5 15 40 N -

0.30 38.1 5 22 N -

0.15 - - - - -

0.075 23.9 2 8 N -

* Based on Coarse Portion only  ** Based on Fine Portion only

647 Welham Road, Unit 14

Barrie, Ontario

-

Tatham Engineering Limited

2201530

Asphalt Coated Particles (%) (Max. 30%)

COARSE AND FINE PORTION PERCENTAGES

Total Mass of Sample (g):

Total Mass passing the 4.75 mm sieve (g):

Percent Fine Aggregate:

9.5

TOTAL SAMPLE PERCENTAGES

0.30

0.075

-

-150

13.2

Sieve Size Percent Retained **

Material Does Not Meet OPSS.MUNI 1010 Specifications for Granular 'A'

-

Total Losses (%): (Maximum 0.3%)

SAMPLE DATA

Percent Coarse Aggregate:

BH6, AS1, 0-2'

9th Avenue East

B1

Total Mass retained on the 4.75mm sieve (g):

% Passing 75um by washing:

Not Applicable - Gran. "B" Type 1

Percent Crushed: (Min. 60% - Gran A)

0.15

GRAIN SIZE DISTRIBUTION REPORT 

GRANULAR A

-

4.75

26.5

-

-

-

48.8

67.9

19.00

1.18

-

20.1

3"1"3/4"1/2"3/8"#4#16#50#100#200

0

10

20

30

40

50

60

70

80

90

100

0.05 0.5 5 50

P
e
rc

e
n
t 

P
a
s
s
in

g
 (

%
)

Grain Size (mm)



Project Name: Date Sampled: -

Project No.: Date Tested: March 20, 2023

Client: GEI Lab No. 5236

Supplier: Figure No.

Sampled From:

2601.6 23.56

664 0.00

1937.6

25.52

74.48 -

Sieve Size (mm) Percent Passing Min Spec. (%) Max Spec. (%) Pass? Percent Retained *

150 100.0 100 100 Y 0.0

26.5 100.0 50 100 Y 0.0

19.0 - - - - -

13.2 - - - - -

9.5 - - - - -

4.75 74.5 20 100 Y 100.0

1.18 59.5 10 100 Y -

0.30 38.1 2 65 Y -

0.15 - - - - -

0.075 23.9 0 8 N -

* Based on Coarse Portion only  ** Based on Fine Portion only

647 Welham Road, Unit 14

Barrie, Ontario

-

-150

13.2

GRAIN SIZE DISTRIBUTION REPORT 

GRANULAR 'B' TYPE I

Sieve Size Percent Retained **

-

Tatham Engineering Limited

2201530

Asphalt Coated Particles (%) (Max. 30%)

COARSE AND FINE PORTION PERCENTAGES

Total Mass of Sample (g):

Total Mass passing the 4.75 mm sieve (g):

Percent Fine Aggregate:

0.15

9.5

TOTAL SAMPLE PERCENTAGES

0.30

0.075

N/A

Total Losses (%): (Maximum 0.3%)

SAMPLE DATA

Percent Coarse Aggregate:

BH6, AS1, 0-2'

9th Avenue East

B2

Total Mass retained on the 4.75mm sieve (g):

% Passing 75um by washing:

Not Applicable - Gran. "B" Type 1

Percent Crushed: (Min. 60% - Gran A)

-

4.75

26.5

-

-

-

48.8

67.9

19.00

1.18

-

20.1

Material Does Not Meet OPSS.MUNI 1010 Specifications for Granular 'B' Type I

3"1"3/4"1/2"3/8"#4#16#50#100#200
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Project Name: Date Sampled: -

Project No.: Date Tested: March 20, 2023

Client: GEI Lab No. 5237

Supplier: Figure No.

Sampled From:

1468.6 14.93

761.8 0.00

706.8

51.87

48.13 -

Sieve Size (mm) Percent Passing Min Spec. (%) Max Spec. (%) Pass? Percent Retained *

150 - - - - -

26.5 100.0 100 100 Y 0.0

19.0 97.7 85 100 Y 4.4

13.2 83.1 65 90 Y 32.6

9.5 68.9 50 73 Y 59.9

4.75 48.1 35 55 Y 100.0

1.18 33.7 15 40 Y -

0.30 24.8 5 22 N -

0.15 - - - - -

0.075 15.3 2 8 N -

* Based on Coarse Portion only  ** Based on Fine Portion only

647 Welham Road, Unit 14

Barrie, Ontario

-

Tatham Engineering Limited

2201530

Asphalt Coated Particles (%) (Max. 30%)

COARSE AND FINE PORTION PERCENTAGES

Total Mass of Sample (g):

Total Mass passing the 4.75 mm sieve (g):

Percent Fine Aggregate:

9.5

TOTAL SAMPLE PERCENTAGES

0.30

0.075

-

-150

13.2

Sieve Size Percent Retained **

Material Does Not Meet OPSS.MUNI 1010 Specifications for Granular 'A'

-

Total Losses (%): (Maximum 0.3%)

SAMPLE DATA

Percent Coarse Aggregate:

BH9, AS1, 0-2'

9th Avenue East

B3

Total Mass retained on the 4.75mm sieve (g):

% Passing 75um by washing:

Not Applicable - Gran. "B" Type 1

Percent Crushed: (Min. 60% - Gran A)

0.15

GRAIN SIZE DISTRIBUTION REPORT 

GRANULAR A

-

4.75

26.5

-

-

-

48.5

68.2

19.00

1.18

-

30.0
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Project Name: Date Sampled: -

Project No.: Date Tested: March 20, 2023

Client: GEI Lab No. 5237

Supplier: Figure No.

Sampled From:

1468.6 14.93

761.8 0.00

706.8

51.87

48.13 -

Sieve Size (mm) Percent Passing Min Spec. (%) Max Spec. (%) Pass? Percent Retained *

150 100.0 100 100 Y 0.0

26.5 100.0 50 100 Y 0.0

19.0 - - - - -

13.2 - - - - -

9.5 - - - - -

4.75 48.1 20 100 Y 100.0

1.18 33.7 10 100 Y -

0.30 24.8 2 65 Y -

0.15 - - - - -

0.075 15.3 0 8 N -

* Based on Coarse Portion only  ** Based on Fine Portion only

647 Welham Road, Unit 14

Barrie, Ontario

-

-150

13.2

GRAIN SIZE DISTRIBUTION REPORT 

GRANULAR 'B' TYPE I

Sieve Size Percent Retained **

-

Tatham Engineering Limited

2201530

Asphalt Coated Particles (%) (Max. 30%)

COARSE AND FINE PORTION PERCENTAGES

Total Mass of Sample (g):

Total Mass passing the 4.75 mm sieve (g):

Percent Fine Aggregate:

0.15

9.5

TOTAL SAMPLE PERCENTAGES

0.30

0.075

N/A

Total Losses (%): (Maximum 0.3%)

SAMPLE DATA

Percent Coarse Aggregate:

BH9, AS1, 0-2'

9th Avenue East

B4

Total Mass retained on the 4.75mm sieve (g):

% Passing 75um by washing:

Not Applicable - Gran. "B" Type 1

Percent Crushed: (Min. 60% - Gran A)

-

4.75

26.5

-

-

-

48.5

68.2

19.00

1.18

-

30.0

Material Does Not Meet OPSS.MUNI 1010 Specifications for Granular 'B' Type I

3"1"3/4"1/2"3/8"#4#16#50#100#200
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Project Name: Date Sampled: -

Project No.: Date Tested: March 20, 2023

Client: GEI Lab No. 5238

Supplier: Figure No.

Sampled From:

3447.4 15.31

409.1 0.00

3038.3

11.87

88.13 -

Sieve Size (mm) Percent Passing Min Spec. (%) Max Spec. (%) Pass? Percent Retained *

150 - - - - -

26.5 100.0 100 100 Y 0.0

19.0 99.6 85 100 Y 3.7

13.2 98.6 65 90 N 12.0

9.5 96.9 50 73 N 25.7

4.75 88.1 35 55 N 100.0

1.18 59.6 15 40 N -

0.30 33.9 5 22 N -

0.15 - - - - -

0.075 15.8 2 8 N -

* Based on Coarse Portion only  ** Based on Fine Portion only

647 Welham Road, Unit 14

Barrie, Ontario

-

Tatham Engineering Limited

2201530

Asphalt Coated Particles (%) (Max. 30%)

COARSE AND FINE PORTION PERCENTAGES

Total Mass of Sample (g):

Total Mass passing the 4.75 mm sieve (g):

Percent Fine Aggregate:

9.5

TOTAL SAMPLE PERCENTAGES

0.30

0.075

-

-150

13.2

Sieve Size Percent Retained **

Material Does Not Meet OPSS.MUNI 1010 Specifications for Granular 'A'

-

Total Losses (%): (Maximum 0.3%)

SAMPLE DATA

Percent Coarse Aggregate:

BH16, AS1, 0-2'

9th Avenue East

B5

Total Mass retained on the 4.75mm sieve (g):

% Passing 75um by washing:

Not Applicable - Gran. "B" Type 1

Percent Crushed: (Min. 60% - Gran A)

0.15

GRAIN SIZE DISTRIBUTION REPORT 

GRANULAR A

-

4.75

26.5

-

-

-

61.5

82.1

19.00

1.18

-

32.4

3"1"3/4"1/2"3/8"#4#16#50#100#200
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Project Name: Date Sampled: -

Project No.: Date Tested: March 20, 2023

Client: GEI Lab No. 5238

Supplier: Figure No.

Sampled From:

3447.4 15.31

409.1 0.00

3038.3

11.87

88.13 -

Sieve Size (mm) Percent Passing Min Spec. (%) Max Spec. (%) Pass? Percent Retained *

150 100.0 100 100 Y 0.0

26.5 100.0 50 100 Y 0.0

19.0 - - - - -

13.2 - - - - -

9.5 - - - - -

4.75 88.1 20 100 Y 100.0

1.18 59.6 10 100 Y -

0.30 33.9 2 65 Y -

0.15 - - - - -

0.075 15.8 0 8 N -

* Based on Coarse Portion only  ** Based on Fine Portion only

647 Welham Road, Unit 14

Barrie, Ontario

-

-150

13.2

GRAIN SIZE DISTRIBUTION REPORT 

GRANULAR 'B' TYPE I

Sieve Size Percent Retained **

-

Tatham Engineering Limited

2201530

Asphalt Coated Particles (%) (Max. 30%)

COARSE AND FINE PORTION PERCENTAGES

Total Mass of Sample (g):

Total Mass passing the 4.75 mm sieve (g):

Percent Fine Aggregate:

0.15

9.5

TOTAL SAMPLE PERCENTAGES

0.30

0.075

N/A

Total Losses (%): (Maximum 0.3%)

SAMPLE DATA

Percent Coarse Aggregate:

BH16, AS1, 0-2'

9th Avenue East

B6

Total Mass retained on the 4.75mm sieve (g):

% Passing 75um by washing:

Not Applicable - Gran. "B" Type 1

Percent Crushed: (Min. 60% - Gran A)

-

4.75

26.5

-

-

-

61.5

82.1

19.00

1.18

-

32.4

Material Does Not Meet OPSS.MUNI 1010 Specifications for Granular 'B' Type I

3"1"3/4"1/2"3/8"#4#16#50#100#200
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Project Name: Date Sampled: -

Project No.: Date Tested: March 20, 2023

Client: GEI Lab No. 5239

Supplier: Figure No.

Sampled From:

2341 13.06

1013.6 0.00

1327.4

43.30

56.70 -

Sieve Size (mm) Percent Passing Min Spec. (%) Max Spec. (%) Pass? Percent Retained *

150 - - - - -

26.5 93.0 100 100 N 16.1

19.0 87.8 85 100 Y 28.2

13.2 79.5 65 90 Y 47.5

9.5 71.7 50 73 Y 65.4

4.75 56.7 35 55 N 100.0

1.18 42.6 15 40 N -

0.30 32.3 5 22 N -

0.15 - - - - -

0.075 13.4 2 8 N -

* Based on Coarse Portion only  ** Based on Fine Portion only

647 Welham Road, Unit 14

Barrie, Ontario

-

Tatham Engineering Limited

2201530

Asphalt Coated Particles (%) (Max. 30%)

COARSE AND FINE PORTION PERCENTAGES

Total Mass of Sample (g):

Total Mass passing the 4.75 mm sieve (g):

Percent Fine Aggregate:

9.5

TOTAL SAMPLE PERCENTAGES

0.30

0.075

-

-150

13.2

Sieve Size Percent Retained **

Material Does Not Meet OPSS.MUNI 1010 Specifications for Granular 'A'

-

Total Losses (%): (Maximum 0.3%)

SAMPLE DATA

Percent Coarse Aggregate:

BH22, AS1, 0-2'

9th Avenue East

B7

Total Mass retained on the 4.75mm sieve (g):

% Passing 75um by washing:

Not Applicable - Gran. "B" Type 1

Percent Crushed: (Min. 60% - Gran A)

0.15

GRAIN SIZE DISTRIBUTION REPORT 

GRANULAR A

-

4.75

26.5

-

-

-

43.1

76.3

19.00

1.18

-

24.9
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Project Name: Date Sampled: -

Project No.: Date Tested: March 20, 2023

Client: GEI Lab No. 5239

Supplier: Figure No.

Sampled From:

2341 13.05

1013.6 0.00

1327.4

43.30

56.70 -

Sieve Size (mm) Percent Passing Min Spec. (%) Max Spec. (%) Pass? Percent Retained *

150 100.0 100 100 Y 0.0

26.5 93.0 50 100 Y 16.1

19.0 - - - - -

13.2 - - - - -

9.5 - - - - -

4.75 56.7 20 100 Y 100.0

1.18 42.6 10 100 Y -

0.30 32.3 2 65 Y -

0.15 - - - - -

0.075 13.4 0 8 N -

* Based on Coarse Portion only  ** Based on Fine Portion only

647 Welham Road, Unit 14

Barrie, Ontario

-

-150

13.2

GRAIN SIZE DISTRIBUTION REPORT 

GRANULAR 'B' TYPE I

Sieve Size Percent Retained **

-

Tatham Engineering Limited

2201530

Asphalt Coated Particles (%) (Max. 30%)

COARSE AND FINE PORTION PERCENTAGES

Total Mass of Sample (g):

Total Mass passing the 4.75 mm sieve (g):

Percent Fine Aggregate:

0.15

9.5

TOTAL SAMPLE PERCENTAGES

0.30

0.075

N/A

Total Losses (%): (Maximum 0.3%)

SAMPLE DATA

Percent Coarse Aggregate:

BH22, AS1, 0-2'

9th Avenue East

B8

Total Mass retained on the 4.75mm sieve (g):

% Passing 75um by washing:

Not Applicable - Gran. "B" Type 1

Percent Crushed: (Min. 60% - Gran A)

-

4.75

26.5

-

-

-

43.1

76.3

19.00

1.18

-

24.9

Material Does Not Meet OPSS.MUNI 1010 Specifications for Granular 'B' Type I
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Gr. Sa. Si. Cl. D10 D30 D60 Cu Cc

14 33 38 15 - 0.012 0.158 - -

FIGURE No.

DATE

UNIFIED SOIL CLASSIFICATION SYSTEM

GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (IMPERIAL)

Sample Description

BH22 SS4 SANDY SILT, Some Clay, Some Gravel

GRAIN SIZE DISTRIBUTION - 9th Avenue East B9

REF. No. 2201530

FILL March 2023

3"1"3/4"1/2"3/8"#4#16#50#100#200

75503010531
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Gr. Sa. Si. Cl. D10 D30 D60 Cu Cc

10 32 40 18 - 0.008 0.114 - -

17 38 33 12 0.002 0.029 0.435 285.7 1.28

6 12 47 35 - 0.001 0.01 - -

3 55 35 7 0.004 0.055 0.221 52.03 3.18

8 26 39 27 - 0.004 0.055 - -

18 32 39 11 0.002 0.018 0.217 127.9 0.91

FIGURE No.

DATE

UNIFIED SOIL CLASSIFICATION SYSTEM

GRAIN SIZE DISTRIBUTION - 9th Avenue East B10

REF. No. 2201530

GLACIAL TILL March 2023

SANDY SILT, Some Clay, Some Gravel

SILTY SAND, Some Gravel, Some Clay

BH1 SS4

SANDY SILT, Some Gravel, Some ClayBH23 SS5

SANDY CLAYEY SILT, Trace Gravel

GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (IMPERIAL)

Sample Description

BH8 SS3

SAND AND SILT, Trace Clay, Trace Gravel

CLAYEY SILT, Some Sand, Trace Gravel

BH19 SS3

BH14 SS4 

BH5 SS5

3"1"3/4"1/2"3/8"#4#16#50#100#200

75503010531
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Project Name: Figure No.: B11

Project No.: Date Tested:

Client: Tatham Engineering Limited Date Sampled:

DISTRIBUTION: Prepared By: D. Gorry Checked By:

Report No. 

Atterberg Limits Report 

9th Avenue East

2201530 March 20, 2023

-

SAMPLE INFORMATION

PLASTIC INDEX (PI) 4.1

14.1

SAMPLE ID BH22 SS4, 7.5-9.5
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Geotechnical Investigation,  
Proposed Watermain Replacement and Road Reconstruction  
9th Avenue East, Owen Sound, ON  
Project No. 2201530, March 24, 2023 
 

 

Appendix C 

Corrosivity Laboratory Testing Results 

  



20-Mar-23DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

GEI Consultants

647 Welham Rd, Unit 14, 

Barrie ON L4N 0B7 Canada

Report To:

Attention: Matthew Hobson

07-Feb-23DATE RECEIVED:

2201530P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

Rev. 2

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

BH14-SS2 BH14-SS4 BH20-SS2 BH23-SS4Client I.D.

B23-01723-
16

B23-01723-
17

B23-01723-
20
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1 Introduction 

Tatham Engineering Limited (Tatham) has been retained by the City of Owen Sound (City) to 

complete a Hydrogeological Investigation for the proposed watermain replacement and road 

reconstruction of 9th Avenue East, in Owen Sound, Ontario.  

The proposed watermain replacement and road reconstruction program will be completed in 

three Phases of construction: 

 Phase 1 consists of the replacement of approximately 650 m of existing watermain along 6th 

Street East, and within the utility corridor from 6th Street East to 8th Street East.  

 Phase 2 consists of new watermain installation extending approximately 420 m through a 

utility corridor from 6th Street East to Superior Street, replacement and upsizing of 

approximately 280 m of watermain along Superior Street from the corridor to approximately 

160 m west of 9th Avenue East.  

 Phase 3 consists of the replacement of approximately 1,000 m of watermain along 9th Avenue 

East from Superior Street to just north of 9th Street East. Approximately 140 m of existing 

clay sanitary sewer will also be replaced during the proposed reconstruction along 9th 

Avenue East north of 7th Street East, and approximately 865 m of existing storm sewers may 

be replaced along 9th Avenue East between 9th Street East and Superior Street.  

It is understood Phase 1 is to be carried out in 2023 and Phase 2 and 3 will be carried out at a 

later date. A site location plan and site layout illustrating the three Phases are enclosed as Figures 

1 and 2, respectively.  

The geotechnical investigation for the project has been completed by GEI (2023) and has been 

relied upon for the hydrogeological assessment. 

1.1 PURPOSE AND SCOPE OF WORK  

The main objectives of the Hydrogeological Investigation were to: 

 Establish local and regional geology and hydrogeology.  

 Determine potential construction dewatering requirements and provide an assessment of 

anticipated construction dewatering flow rates for a generic construction scenario.  

 Assess groundwater quality and compare the results to the applicable City of Owen Sound 

Sewer Use By-Law Criteria, Provincial Water Quality Objectives (PWQO), and 

O.Reg.153/04, as amended, Table 1 Site Condition Standards. 
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 Qualitatively assess the potential impacts to the nearby structures, water bodies and water 

uses, if any, and comment on future regulatory agency involvement.  

 Prepare a Hydrogeological Investigation report.  

To achieve the above objectives, Tatham proposed the following scope of work: 

 Complete a desktop review of pertinent geological and hydrogeological resources, Ministry 

of the Environment, Conservation and Parks (MECP) water well records, previous 

geotechnical reports completed by others, and proposed site plan drawings.  

 Visit the site to note existing site conditions, topography, drainage, water features, 

neighboring land uses, and/or existing water supply or monitoring wells.  

 Complete groundwater level monitoring of all accessible and functional wells installed on-

site during the 2023 geotechnical investigation completed by GEI. 

 Perform borehole permeability testing at selected monitoring wells to determine hydraulic 

conductivity of the screen soil deposits.  

 Determine baseline groundwater quality by collecting and analysis of one representative 

groundwater sample.  

 Evaluate the background information, field, and laboratory data to evaluate the construction 

dewatering requirements.  

 Prepare a Hydrogeological Investigation report.  

1.2 WATER TAKING – TEMPORARY 

Temporary construction dewatering is governed by the Environmental Protection Act, and the 

following water taking limits and requirements are outlined in O.Reg.63/16:  

 Construction dewatering less than 50,000 L/day: the taking of both groundwater and 

stormwater does not require a hydrogeological report nor a water taking permit.   

 Construction dewatering greater than 50,000 L/day but less than 400,000 L/day: the taking 

of both groundwater and stormwater does require a hydrogeological report and registration 

on the Environmental Activity and Sector Registry (EASR).  

 Construction dewatering greater than 400,000 L/day: the taking of groundwater and 

stormwater requires a hydrogeological report and an approved MECP Category 3 Permit-

To-Take-Water (PTTW).  
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This hydrogeological assessment was carried out to assess the potential construction dewatering 

volumes to proceed in accordance with the applicable water taking regulatory requirements and 

to obtain the applicable water taking permit.  
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2 Site Setting 

The site is comprised of municipal roadway including 9th Avenue East from Superior Street to 

just north of 9th Street East, the western portion of 6th Street East from the corridor to the western 

limit, and Superior Street from the utility corridor to about 160 m west of 9th Avenue East as well 

as two utility corridors. The site is located in a mixed residential, commercial and industrial 

setting, with primarily residential properties to the north, west and south, and commercial and 

industrial land uses to the east.  

2.1 PHYSIOGRAPHY, SURFICIAL AND BEDROCK GEOLOGY 

Most of the site lies within the physiographic region known as the Cape Rich Steps comprising of 

shale plains, and the southern portion of the site lies within the physiographic region known as 

the Bruce Peninsula comprising of limestone plains (Chapman and Putnam, 1984). Ontario 

Geological Survey (OGS) quaternary geology mapping indicates the site consists primarily of 

glaciolacustrine deposits comprised of sand, gravelly sand and gravel. OGS surficial geology 

mapping indicates the site consists primarily of Till comprised of stone-poor sandy silt to silty 

sand texture till on Paleozoic terrain; however, the southern portion is mapped as bedrock. These 

findings are generally consistent with the subsurface conditions encountered during GEI’s 2023 

geotechnical investigation where sandy silt/sand overburden soils were encountered and 

bedrock was encountered towards the southern portion of the site. Local clayey silt to silty clay 

till was also encountered  

The bedrock at the site primarily consists of Cabot Head shale, Manitoulin/Cabot Head/Fossil 

Hill dolostone of the Clinton-Cataract Group, or Amabel Dolostone.  Bedrock was encountered 

during the geotechnical investigation towards the southern portion of the site at depths of 1.5 to 

3.5 m below existing grade. 

2.2 TOPOGRAPHY AND DRAINAGE 

The topography of the site includes rolling hills with elevations ranging from 230 meters above 

sea level (m asl) to 265 m asl. Drainage and runoff is expected to follow the local topography 

towards the existing storm sewers throughout the roadway and to lower lying areas grassed 

areas within the utility corridors. It is anticipated regional groundwater flow will be to the 

northwest towards Georgian Bay. 

2.3 MECP WATER WELL RECORDS  

To assess the nature of the groundwater resources as well as the history of the current well usage 

in the area, MECP water well records were reviewed for a 500 m radius surrounding the site. The 
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approximate MECP water well locations are shown on Figure 3, and a summary of the MECP 

water well records are provided in Appendix A.  

A total of 32 MECP well records were reviewed within a 500 m boundary of the site. Six of the 

water well records indicated domestic or commercial water supply use, 15 records indicated test 

hole and monitoring well use, two records indicated the wells were not in use, and the remaining 

water well records did not specify water well use. 

In general, the well records indicated subsurface layers of sand, silt and clay overlying limestone 

or shale bedrock. Bedrock was noted at depths of 1.5 to 18.3 m below existing grade. 

2.4 SOURCE WATER PROTECTION MAPPING 

The site is located in the Grey Sauble Source Protection Area (SPA). The site does not lie within 

a Municipal Well Head Protection Area (WHPA); however, the northern portion of the site does 

lie within an Intake Protection Zone (IPZ), as shown on Figures 4 and 5. The southern boundary 

of the site borders a Significant Groundwater Recharge Area (SGRA) and the entire site lies within 

a Highly Vulnerable Aquifer (HVA), as shown on Figures 6 and 7, respectively. 

2.5 SITE INSPECTION 

A visual site inspection was completed on April 21, 2023. The site was primarily comprised of 

municipal roadways, and two grassed utility corridors. The topography was hilly throughout the 

site, and the site was surrounded by residential properties to the north, west and south, and 

industrial and commercial land uses to the east.  

No water bodies were noted to cross the site.  Georgian Bay is approximately 1.5 km north of 

the site and the Sydenham River lies approximately 1.3 km west of the site.  
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3 Procedures and Methodology 

Boreholes (BH1 through BH25) were advanced during the geotechnical investigation (GEI, 2023). 

Monitoring wells were installed in 11 of the boreholes (BH/MWs 1, 3, 5, 7, 9, 14, 17, 19, 21, 23 

and 25).  

The geotechnical borehole logs and laboratory testing are discussed further in section 4.1 and 

are provided in Appendix B and C, respectively.  

3.1 BOREHOLE PERMEABILITY TESTING 

Borehole permeability testing was completed in three monitoring wells (BH/MWs 21, 23 and 25) 

on April 21, 2023. Water was purged from the well using low density polyethylene (LDPE) tubing 

and a foot valve. Following the removal of three well volumes of groundwater or the well going 

dry, and after 95% recovery, the test was initiated. The static water level was measured prior to 

the start of the testing and the change in water level was manually recorded following purging. 

The change in water level was recorded on regular intervals for a total of 30 minutes. The test 

was completed to estimate the hydraulic conductivity (K) of the soils at the well screen depth. 

The plot for drawdown versus time is presented in Appendix D.  

3.2 GROUNDWATER SAMPLING 

To establish baseline conditions and assess the suitability for discharge of pumped groundwater 

to surface during potential construction dewatering, a representative groundwater sample was 

collected from BH/MW25 on April 21, 2023.  

The sample was collected using low-flow sampling methods to reduce sediment content within 

the sample. The sample was directly placed into pre-cleaned laboratory-supplied vials and/or 

bottles, with analytical test group specific preservatives. Dedicated nitrile gloves were used 

during sampling and non-dedicated equipment was sanitized between monitoring wells.  

Samples were field filtered for select parameters and submitted for chemical analysis of the City 

of Owen Sound Sewer Use By-Law Criteria, PWQO metals, and O.Reg. 153/04, as amended, 

Petroleum Hydrocarbons (PHCs) and Volatile Organic Compounds (VOCs). Samples were 

analyzed by Caduceon Environmental Laboratories, a CALA accredited lab. Groundwater 

chemistry results are included in the laboratory Certificates of Analysis, provided in Appendix E.  
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4 Subsurface Conditions 

The Geotechnical Investigation (GEI, 2023) was reviewed for this study. The borehole and 

monitoring well locations are shown on Figure 2, detailed subsurface borehole logs are presented 

in Appendix B, and the geotechnical laboratory results are included in Appendix C.  

In general, the boreholes encountered pavement structure or topsoil, over a silty sand to clay 

silt/sandy clayey silt fill, over a glacial till comprising of sandy silt, sand and silt, silty sand and 

locally clayey silt to sandy clayey silt.  

Towards the southern portion of the site borehole drilling refusal at depths of 1.5 to 3.5 m below 

existing grade was interpreted as probable bedrock. 

4.1 GROUNDWATER 

4.1.1 Groundwater Levels 

Unstabilized groundwater level measurements and cave measurements were taken upon drilling 

completion of each borehole in 2023, as presented in the borehole logs in Appendix B. These 

measurements provide a rough estimate of the possible excavation and temporary groundwater 

control constructability considerations that may arise. Upon completion of the boreholes, all 

boreholes were open and almost all boreholes were dry upon completion; with the exception of 

BH/MW7 and BH10 where water was noted at 4.4 m and 0.8 m, respectively.  

Monitoring wells were installed in 11 boreholes (BH/MWs 1, 3, 5, 7, 9, 14, 17, 19, 21, 23 and 25) 

to facilitate measurements of stabilized groundwater levels across the site. The monitoring wells 

were installed with 50-mm PVC riser pipe and slotted 1.5-meter-long screens. A summary of the 

monitoring well installations is presented in Table 1. Stabilized groundwater measurements are 

presented in Table 2. 

Table 1: Monitoring Well Installation Details 

MONITORING 
WELL ID 

GROUND 
SURFACE 

LOCATION OF SCREEN 
STRATA 

SCREENED 
Depth (m) Elevation (m asl) 

BH/MW1 234.4 3.1 – 4.6 229.8 – 231.3 Sandy Silt Glacial 
Till 

BH/MW3 242.7 3.1 – 4.6 238.1 – 239.6 Silty Sand Fill to 
Sandy Silt Till 

BH/MW5 237.1 3.1 – 4.6 232.5 – 234.0 Silty Sand Glacial 
Till 
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MONITORING 
WELL ID 

GROUND 
SURFACE 

LOCATION OF SCREEN 
STRATA 

SCREENED 
Depth (m) Elevation (m asl) 

BH/MW7 233.7 3.1 – 4.6 229.1 – 230.6 Sandy Clayey Silt 
Glacial Till 

BH/MW9 237.3 3.1 – 4.6 232.7 – 234.2 Sandy Silt Glacial 
Till 

BH/MW14 248.8 1.6 – 3.1 245.7 – 247.2 
Sandy Silt to 
Sand and Silt 

Glacial Till 

BH/MW17 262.7 0.9 – 2.4 260.3 – 261.8 
Clayey Silt Fill to 
Sandy Silt Glacial 

Till 

BH/MW19 249.2 1.6 – 3.1 246.1 – 247.6 Sandy Clayey Silt 
Glacial Till 

BH/MW21 245.2 0.8 – 2.3 242.9 – 244.4 
Clayey Silt Fill to 

Sandy Silt 

BH/MW23 247.3 1.6 – 3.1 244.2 – 245.7 Sandy Silt Glacial 
Till 

BH/MW25 248.3 1 – 2.5 245.8 – 247.3 Sandy Silt Glacial 
Till 

 

Table 2: Groundwater Levels 

MONITORING WELL ID 
GROUNDWATER DEPTH (M) / ELEVATION (m asl) 

FEBRUARY 13, 2023 APRIL 21, 2023 

BH/MW1 Dry -* 

BH/MW3 Dry -* 

BH/MW5 3.2 / 233.9 -* 

BH/MW7 1.4 / 232.3 -* 

BH/MW9 1.8 / 235.5 -* 

BH/MW14 0.6 / 248.2 -* 
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MONITORING WELL ID 
GROUNDWATER DEPTH (M) / ELEVATION (m asl) 

FEBRUARY 13, 2023 APRIL 21, 2023 

BH/MW17 Dry Dry 

BH/MW19 1.7 / 247.5 1.76 / 247.4 

BH/MW21 1.3 / 243.9 1.22 / 244.0 

BH/MW23 0.1 / 247.2 -0.07** / 247.4 

BH/MW25 0.2 / 248.1 0.21 / 248.1 

Note:  
* Monitoring well could not be safely accessed and groundwater level was unable to be collected. 
**value indicates water level measured above the ground surface. 

Stabilized groundwater levels on February 13, 2023 ranged from 0.1 to 3.2 m below exiting grade 

(elevation 232.2 to 248.2 m asl). Local groundwater flow is anticipated to flow to the 

northwest/west towards Georgian Bay and/or Syndenham River as shown on Figure 8.  

4.2 IN-SITU PERMEABILITY 

Borehole permeability testing was conducted at BH/MWs 21, 23 and 25 and the hydraulic 

conductivities were calculated using Dagan (1978) solution which accounts for the groundwater 

table straddling the well screen. The semi-log plot for drawdown versus time is provided in 

Appendix D and summarized in Table 3, below. 

Table 3: Hydraulic Conductivity 

MONITORING 
WELL ID 

WELL 
DEPTH 

(m) 
STRATA SCREENED HYDRAULIC 

CONDUCTIVITY (m/s) 

BH/MW21 2.3 Clayey Silt Fill to Sandy Silt 1.5x10-6  

BH/MW23 3.1 Sandy Silt Glacial Till 2.2x10-7 

BH/MW25 2.5 Sandy Silt Glacial Till 4.3x10-7 

According to Freeze and Cherry (1979), the typical hydraulic conductivity of the strata 

investigated are:  

 Glacial Till: 10-6 m/s to 10-12 m/s 

 Silt: 10-6 m/s to 10-9 m/s 

 Silty Sand: 10-3 m/s to 10-7 m/s 
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The actual measured hydraulic conductivity of the deposits generally, were within the expected 

range; however, for design purposes the hydraulic conductivity was assumed to be 

1.5x10-6 m/sec. 

4.3 BASELINE GROUNDWATER CHEMISTRY 

To establish baseline conditions and assess the suitability for discharge of pumped groundwater 

to surface during potential future construction dewatering, a groundwater sample was collected 

and analyzed for select parameters.  

The groundwater sample met the Owen Sound Storm Sewer ByLaw Criteria for the parameters 

tested with the exception of Total Suspended Solids with a measured concentration of 32 mg/L 

compared to a Sewer Use Bylaw Criteria of 15 mg/L. Similarly, the groundwater sample met the 

PWQO and O.Reg. 153/04 (as amended) Table 1 Site Condition Standards for the parameters 

tested with the exception of Iron with a measured concentration of 1,160 µg/L compared to a 

PWQO of 300 µg/L. It is noted the E.Coli and pesticides were not tested for as part of the Owen 

Sound Sewer ByLaw testing.  

The above chemical results suggest the dewatering discharge may not meet the applicable Owen 

Sound Storm Sewer Use By-Law Criteria and PWQO during construction dewatering without first 

being discharged to a silt bag and/or sediment tank before being discharged to the land surface. 

Treatment of dewatering discharge water by filtration or sedimentation to reduce the 

concentration of TSS will likely reduce the concentration of non-dissolved metals to achieve 

compliance with the PWQO; however, other treatment methods may be required still to reduce 

the concentration of dissolved analytes.  

It is expected during dewatering pumped, water will first be discharged to a silt bag and/or 

sediment tank at minimum before being discharged to land and/or storm sewer.    
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5 Discussion and Analysis 

It is understood the proposed watermain replacement and road construction will occur in three 

Phases of construction:  

 Phase 1 consists of the replacement of approximately 650 m of existing watermain along 6th 

Street East, and within the utility corridor from 6th Street East to 8th Street East.  

 Phase 2 consists of new watermain installation extending approximately 420 m through a 

utility corridor from 6th Street East to Superior Street, replacement and upsizing of 

approximately 280 m of watermain along Superior Street from the corridor to approximately 

160 m west of 9th Avenue East.  

 Phase 3 consists of the replacement of approximately 1,000 m of watermain along 9th Avenue 

East from Superior Street to just north of 9th Street East. Approximately 140 m of existing 

clay sanitary sewer will also be replaced during the proposed reconstruction along 9th 

Avenue East north of 7th Street East, and approximately 865 m of existing storm sewers may 

be replaced along 9th Avenue East between 9th Street East and Superior Street.  

Based on the current design details it is assumed watermain inverts will be approximately 2.5 m 

bgs and the proposed storm and sanitary sewers inverts will be approximately 3.5 m bgs.  

It is anticipated construction dewatering will be required during the construction works.  

5.1 TEMPORARY CONSTRUCTION DEWATERING 

To calculate the estimated dewatering rate for the proposed on-site construction works, the 

following assumptions have been made: 

 Groundwater is to be drawn down 1.0 m below the anticipated excavation depths.  

 The water-bearing soils that may be exposed during construction primarily consist of sandy 

silt glacial till with variable clay contents, with an assumed K-value of 1.5x10-6 m/s for 

calculation purposes.  

 Saturated soils will be encountered from depths ranging from surface to 2.8 m below existing 

grade (Elevation 232.2 to 248.2m asl). 

 The excavation depths for the Phase 1 construction zone are inferred from the 9th Avenue 

East Looping Watermain Phase 1 Tender Design drawings dated March 2023 prepared by 

Tatham and are expected to range between 2.0 to 2.5 m below the existing ground surface. 

At the time of this report the design details for Phase 2 and 3 were not available and for 



9th Avenue East Watermain Replacement and Road Reconstruction  |  Hydrogeological Assessment 12 

 

design purposes watermain inverts were assumed to be similar to those proposed within 

Phase 1, and up to 3.5 m for the proposed sanitary and/or storm sewer inverts.  

 For calculation purposes the site has been separated into three zones based on the proposed 

phasing; however, the dewatering contractor may use smaller dewatering zones to limit the 

dewatering discharge rates. 

 It is assumed all measures will be implemented to ensure the 400,000 L/day EASR threshold 

will not be exceeded. This includes completing the work in smaller sections.  

5.1.1 Radius of Influence  

The Radius of Influence (ROI) for construction dewatering refers to the distance at which the 

drawdown resulting from pumping becomes negligible. The ROI is calculated using the empirical 

Sichardt Equation. The equation is empirical and provides representative flow rates using the 

steady state flow dewatering equations. The Sichardt Equation is used to provide representative 

flow calculations; however, it is not precise in determining the actual radius influence by pumping 

since during steady state conditions, the ROI of pumping will extend until boundary flow 

conditions are reached and provide sufficient water inputs to the aquifer, such as recharge and 

surface water bodies.  

The Sichardt equation is expressed as the following equation: 

𝑅𝑅𝑜𝑜 = 3000(𝐻𝐻 − ℎ)√𝐾𝐾 

Where: 

K = hydraulic conductivity (m/s) 

H = Static Saturated Head (m) 

h = Dynamic Saturated Head (m) 

Ro= Radius of Influence (m) 

Based on the Sichardt equation and the design K value, the ROI from the centre of the 

excavation for radial flow for each zone is tabulated below. Calculation details are provided in 

Appendix F and the locations of the Zones 1, 2 and 3 are shown on Figure 2.  

Table 4: Radius of Influence 

ZONE DESCRIPTION ROI (m) 

1 Phase 1  13 

2 Phase 2  11 
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ZONE DESCRIPTION ROI (m) 

3 Phase 3  8 

The ROI calculation is a conservative methodology. It should be noted most of the water will be 

pumped during the first stage of construction or when a rain event occurs.  

Although the ROI is calculated as 8 to 13 m from the centre of the excavation, over a period of 

time, the amount of settlement will decrease exponentially to zero towards the ROI limit. The 

likelihood for impacts to the nearby structures are negligible given the distance of the 

neighbouring dwellings and the anticipated excavations; however, a settlement analysis should 

be completed by the geotechnical engineer prior to construction dewatering activities.   

5.1.2 Temporary Dewatering Flow Rate Equation 

The Dupuit method for linear flow in an unconfined aquifer for a fully penetrating excavation was 

used within Zone 1, 2 and 3 and is expressed as: 

𝑄𝑄 =  𝐾𝐾𝐾𝐾
𝐻𝐻2 − ℎ2

𝐿𝐿𝑜𝑜
 

Where: 

Q = rate of pumping (m3/s) 

x = length of excavation (m) 

L = length of excavation (m)  

K = hydraulic conductivity (m/s) 

H = head beyond the influence of pumping (static groundwater elevation) (m) 

h = head above base of aquifer at the excavation (m) 

It is anticipated the initial dewatering rate will be higher to remove groundwater from within 

the overburden formation. As the water level reaches its target elevation, dewatering rates are 

expected to decrease as the local groundwater storage will have been removed and lessen 

seepage rates into the excavation.  

Using the assumptions and equations outlined above, the estimated dewatering rates were 

determined and summarized below. Calculation details are provided in Appendix F.  
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Table 5: Construction Dewatering Estimated Daily Flow Rate 

ZONE DESCRIPTION 

CONSTRUCTION 
DEWATERING 
FLOW RATE 

(L/day) 

CONSTRUCTION 
DEWATERING FLOW 

RATE INLCUDING 
SAFETY FACTOR OF 2 

AND A 10 mm RAIN 
EVENT (L/day) 

CONSTRUCTION 
DEWATERING 
FLOW RATE 

INCLUDING SAFETY 
FACTOR OF 2 AND 

A 10 mm RAIN 
EVENT PER 100 m 
LENGTH TRENCH 

(L/day/100 m)  

1 Phase 1  165,100 356,200 54,800 

2 Phase 2  175,900 386,200 44,900 

3 Phase 3  162,300 364,600 36,460 

To account for seasonal fluctuations of the groundwater table and variation in the 

hydrogeological properties beyond those encountered during this study, a safety factor of 2.0 

was applied. Further to account for surface water infiltration within the excavation footprint, a 

10 mm rain event was applied. This rate can be considered a contingency volume subject to the 

timing and season of construction.  

The estimates provided in this report are based on proposed reconstruction information available 

at the time of the investigation. If design changes are implemented, additional dewatering 

estimation will be required to reflect the design changes.  

The estimated dewatering volumes range between 356,200 and 386,200 L/day; however, it is 

anticipated construction will be completed in smaller sections. Considering typical construction 

practices dewatering volumes are anticipated to range between 36,460 and 54,800 L/day per 

100 m length of trench. As the estimated dewatering rates are over 50,000 L/day but remain 

below 400,000 L/day it is recommended the anticipated water taking be registered on the MECP 

EASR.  

In accordance with O.Reg. 63/19 a water taking and discharge plan have been prepared for the 

site and are provided in Appendix G and H, respectively.  

It is the responsibility of the contractor to ensure dry conditions are maintained within 

excavations at all times. If dewatering does exceed the 400,000 L/day volume during 

construction, a PTTW with the MECP will be required. Dewatering volumes should be closely 

monitored during construction in order to stay below the threshold of 400,000 L/day which may 

require construction being carried out in smaller sections.  
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Appendix A: 
MECP Water Well Records











  

 

 

Appendix B: 
Borehole Logs
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RECORD OF BOREHOLE No. 1

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4935009 Date Started: Feb 1/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505716 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: Dry Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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moist

- - - Shale fragments, very dense -  -  -

- - - Compact - - -

- - - Brown to grey - - -

5.0 232.3
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RECORD OF BOREHOLE No. 2

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934935 Date Started: Feb 1/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505727 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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SANDY SILT TILL: Some clay, trace
gravel, compact, brownish red, moist

- - - Grey - - -
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Borehole Terminated at 5.0 m
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RECORD OF BOREHOLE No. 3

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934850 Date Started: Feb 1/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505793 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: Dry Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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SANDY SILT TILL: Some clay, trace
gravel, dense, brownish red, moist

 - - - Compact -  -  -
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Borehole Terminated at 5.0 m
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RECORD OF BOREHOLE No. 4

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934771 Date Started: Feb 1/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505757 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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boulders, dense, brown, moist
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RECORD OF BOREHOLE No. 5

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934619 Date Started: Jan 31/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505781 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 3.2 m. Groundwater Elevation: 233.9 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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FILL: Silty sand, some clay, trace
gravel, compact, brown, moist
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SANDY SILT GLACIAL TILL: Trace to
some clay, trace gravel, cobbles and

boulders, compact, brown, moist

- - - Dense - - -

5.0 230.2

Borehole Terminated at 5.0 m
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RECORD OF BOREHOLE No. 6

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934545 Date Started: Jan 31/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505794 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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ASPHALT: 120 mm
GRANULAR FILL: 200 mm0.3 233.4

FILL: Silty sand, some gravel, very
loose, brown, wet

- - - Sandy clayey silt, trace gravel,
loose - - -

2.3 231.4

SANDY CLAYEY SILT GLACIAL TILL:
Trace gravel, cobbles and boudlers,

stiff/compact, brown, moist

- - - Very stiff, grey - - -
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RECORD OF BOREHOLE No. 7

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934433 Date Started: Jan 31/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505812 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: 4.4 m. Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 1.4 m. Groundwater Elevation: 232.3 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

3

4.5

6

232.5

231

229.5

228

0.0 233.5

ASPHALT: 150 mm
GRANULAR FILL: 450 mm

0.6 232.9

CLAYEY SILT GLACIAL TILL: Trace to
Some sand, trace gravel, cobbles

 and boulders, stiff, brown, wet

- - - Very stiff - - -

- - - Hard - - -

6.1 227.4

CLAYEY SANDY SILT GLACIAL TILL:
Trace gravel, cobbles and boudlers,

hard/very dense, brown, moist
6.6 227.0

Borehole Terminated at 6.6 m
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RECORD OF BOREHOLE No. 8

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934356 Date Started: Jan 31/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505826 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

3

4.5

237

235.5

234

232.5

0.0 237.3

ASPHALT: 170 mm
GRANULAR FILL: 590 mm

0.8 236.6

FILL: Sand and silt, trace gravel,
compact, dark color, moist

- - - Loose - - -

2.3 235.0

SANDY SILT GLACIAL TILL: Trace to
some clay, trace gravel, cobbles and

boulders, compact, brown, wet

- - - Very dense - - -

5.0 232.3

Borehole Terminated at 5.0 m
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RECORD OF BOREHOLE No. 9

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934179 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505854 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 1.8 m. Groundwater Elevation: 235.5 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

244.5

0.0 245.5

ASPHALT: 100 mm
GRANULAR FILL: 660 mm

0.8 244.8

FILL: Silty sand, some rock fragments,
compact, brown, moist

1.5 244.0

Borehole Terminated at 1.5 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 10

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934057 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505861 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: 0.8 m. Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

253.5

0.0 254.2

ASPHALT: 120 mm
GRANULAR FILL: 650 mm

0.8 253.4

FILL: Silty sand, dense, brown, moist

1.5 252.7

Borehole Terminated at 1.5 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 11

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4933944 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505883 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

262.5
0.0 262.5

ASPHALT: 160 mm
GRANULAR FILL: 600 mm

0.8 261.8

FILL: Silty sand, some gravel, dense,
brown, mosit

1.5 261.0

Borehole Terminated at 1.5 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 12

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4933848 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 505897 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

3

247.5

246

0.0 248.8

TOPSOIL: 75 mm
0.1 248.7

FILL: Sandy silt, trace gravel, trace
organics and rootlets, compact, brown,

moist
0.8 248.0

SANDY SILT: Trace gravel, trace clay,
compact, brown, moist

- - - Dense - - -

2.3 246.5

SAND AND SILT GLACIAL TILL: Trace
clay, trace gravel and clay, cobbles
and boulders, very dense, grey

- - - Trace rock fragments - - -

3.5 245.3

Borehole Terminated at 3.5 m
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RECORD OF BOREHOLE No. 14

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: - Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: - Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 0.6 m. Groundwater Elevation: 248.2 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

264

0.0 265.0

ASPHALT: 90 mm
GRANULAR FILL: 520 mm

0.6 264.4

SANDY SILT GLACIAL TILL: Some
clay, trace gravel, very dense, brown,

moist

1.5 263.5

Borehole Terminated at 1.5 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 15

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0

1.5

265.5

0.0 266.0

ASPHALT: 210 mm
GRANULAR FILL: 400 mm

0.6 265.4

SANDY SILT GLACIAL TILL: Some
clay, trace gravel, cobbles and

boulders, compact, brownish red, moist

1.8 264.2

Borehole Terminated at 1.8 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 16

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4933912 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506070 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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LAB TESTING
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   Water Content (%)
PL LL

100 200 300 400
Total Organic Vapour (ppm)
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0

1.5

262.5

261

0.0 262.7

ASPHALT: 100 mm
GRANULAR FILL: 660 mm

0.8 261.9

FILL: Clayey silt, some sand, trace
gravel, cobbles and boulbers, stiff,

brown, moist
1.5 261.2

SANDY SILT GLACIAL TILL: Some
clay, trace gravel, cobbles and

boulders, compact to very dense,
brown, moist2.4 260.32.4 260.3

Borehole Terminated at 2.4 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 17

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4933925 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506164 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: Dry Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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TOPSOIL: 100 mm
0.1 249.1

FILL: Clayey silt, trace sand, some rock
fragments, very stiff to stiff, brown,

moist

1.2 248.0

SANDY CLAYEY SILT GLACIAL TILL:
trace gravel, cobbles and boulders,

stiff/loose, brown

- - - Trace rock fragments, hard/very
dense - - -3.5 245.7

Borehole Terminated at 3.5 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 19

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934148 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506120 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 1.7 m. Groundwater Elevation: 247.5 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0.0 248.0

TOPSOIL: 150 mm0.2 247.9

FILL: Clayey silt, trace to some sand,
trace organics, stiff, brown, moist

1.5 246.5

SANDY CLAYEY SILT GLACIAL TILL:
Trace gravel, cobbles and boulders,
stiff/ compact to loose, brown, moist

3.5 244.5

Borehole Terminated at 3.5 m
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RECORD OF BOREHOLE No. 20

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934215 Date Started: Feb 2/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506110 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0.0 245.2

ASPHALT: 125 mm
GRANULAR FILL: 625 mm

0.8 244.5

FILL: Clayey silt, trace gravel, stiff,
brownish red, moist

1.5 243.7

SANDY SILT: Some clay, loose, brown,
 wet

2.3 243.02.3 243.0

Borehole Terminated at 2.3 m
Upon Refusal to Aguer
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RECORD OF BOREHOLE No. 21

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934337 Date Started: Jan 30/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506106 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 1.2 m. Groundwater Elevation: 244.0 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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ASPHALT: 100 mm
GRANULAR FILL: 660 mm

0.8 245.3

FILL: Sandy silt, some clay, trace to
some gravel, compact, brown, moist

- - - Loose - - -

3.0 243.0

SANDY SILT GLACIAL TILL: Some
clay,  trace gravel, dense, brown, moist3.5 242.5

Borehole Terminated at 3.5 m
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RECORD OF BOREHOLE No. 22

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934354 Date Started: Jan 30/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506237 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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246

244.5

0.0 247.3

ASPHALT: 125 mm0.1 247.1

FILL: Sandy Silt, some clay,
 trace organics, trace gravel,

compact, brown, moist
0.8 246.5

SANDY SILT GLACIAL TILL: Trace to
Some clay, trace to some gravel,

cobbles and boulders, compact, brown,
moist

- - - Very dense - - -

3.5 243.7

Borehole Terminated at 3.5 m
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RECORD OF BOREHOLE No. 23

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934484 Date Started: Jan 30/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506228 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 0.1 m. Groundwater Elevation: 247.2 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0.0 247.4

TOPSOIL: 150 mm0.2 247.3

FILL: Clayey silt, trace organics,  soft,
brown, moist

0.8 246.6

SANDY SILT TILL: Some clay, trace
gravel, cobbles and boulders, 
  compact, brown, moist

- - - Dense - - -

3.5 243.9

Borehole Terminated at 3.5 m
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RECORD OF BOREHOLE No. 24

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934562 Date Started: Jan 30/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506214 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Groundwater Elevation:

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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0.0 248.3

TOPSOIL: 150 mm
0.1 248.2

FILL: Clayey silt, some organics, trace
rootlets, stiff, dark color, moist

0.8 247.5

SANDY SILT GLACIAL TILL: Trace to
some clay, trace gravel, cobbles and

boulders, compact, brown, moist

- - - Very dense - - -

2.9 245.4

Borehole Terminated at 2.9 m
Upon Auger Refusal
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RECORD OF BOREHOLE No. 25

Project Number: 2201530

Project Client: Tatham Engineering Ltd.Tatham Engineering Ltd.

Project Name: Watermain Replacement and Road Drilling Method: Truck Mount Drilling Machine: Solid Stem Augers

Project Location: 9th Ave E, Owen Sound, ON Logged By: MH Northing: 4934649 Date Started: Jan 31/23

Drilling Location: See Borehole Location Plan Reviewed By: GW Easting: 506201 Date Completed: Feb 3/23

Local Benchmark:

GEI CONSULTANTS Groundwater depth encountered on completion of drilling: Dry Cave depth after auger removal: Open

647 Welham Road, Unit 14
Barrie, Ontario  L4N 0B7

T : (705) 719-7994
www.geiconsultants.com

Groundwater depth observed on: Feb 13/23 at depth of: 0.2 m. Groundwater Elevation: 248.1 m

Borehole details presented do not constitute a thorough understanding of all potential conditions present and require interpretative assistance from
a qualified geotechnical engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commissioned and the accompanying 'Explanation of Boring Log'.
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Appendix C: 
Geotechnical Laboratory Data



Gr. Sa. Si. Cl. D10 D30 D60 Cu Cc

14 33 38 15 - 0.012 0.158 - -
FIGURE No.

DATE

UNIFIED SOIL CLASSIFICATION SYSTEM

GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (IMPERIAL)

Sample Description
BH22 SS4 SANDY SILT, Some Clay, Some Gravel

GRAIN SIZE DISTRIBUTION - 9th Avenue East B9
REF. No. 2201530

FILL March 2023

3"1"3/4"1/2"3/8"#4#16#50#100#200
75503010531
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Gr. Sa. Si. Cl. D10 D30 D60 Cu Cc

10 32 40 18 - 0.008 0.114 - -
17 38 33 12 0.002 0.029 0.435 285.7 1.28
6 12 47 35 - 0.001 0.01 - -
3 55 35 7 0.004 0.055 0.221 52.03 3.18
8 26 39 27 - 0.004 0.055 - -

18 32 39 11 0.002 0.018 0.217 127.9 0.91
FIGURE No.

DATE

UNIFIED SOIL CLASSIFICATION SYSTEM

GRAIN SIZE DISTRIBUTION - 9th Avenue East B10
REF. No. 2201530

GLACIAL TILL March 2023

SANDY SILT, Some Clay, Some Gravel
SILTY SAND, Some Gravel, Some Clay

BH1 SS4

SANDY SILT, Some Gravel, Some ClayBH23 SS5
SANDY CLAYEY SILT, Trace Gravel

GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (IMPERIAL)

Sample Description

BH8 SS3
SAND AND SILT, Trace Clay, Trace Gravel
CLAYEY SILT, Some Sand, Trace Gravel

BH19 SS3
BH14 SS4 

BH5 SS5
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Project Name: Figure No.: B11
Project No.: Date Tested:
Client: Tatham Engineering Limited Date Sampled:

DISTRIBUTION: Prepared By: D. Gorry Checked By:

Report No. 

Atterberg Limits Report 

9th Avenue East
2201530 March 20, 2023

-
SAMPLE INFORMATION

PLASTIC INDEX (PI) 4.1

14.1

SAMPLE ID BH22 SS4, 7.5-9.5 LIQUID LIMIT 
(LL): 19.2 PLASTIC 

LIMIT (PL) 15.1
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PLASTIC INDEX (PI) 12.0SAMPLE ID BH8 SS3, 5-6.5
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Appendix D: 
Borehole Permeability Test 

Results 
  









  

 

 

 

 

Appendix E: 
Groundwater Quality  

 



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      G115006 REPORT No: 23-008175 - Rev. 0

Attention: Alicia Kimberley

Report To:

Tatham Engineering

115 Sandford Fleming Drive

Suite 200

Collingwood, ON    L9Y 5A6 

CADUCEON Environmental Laboratories

112 Commerce Park Dr Unit L

Barrie, ON    L4N 8W8

P.O. NUMBER:

CUSTOMER PROJECT:

9th Ave E Owen Sound

121387

Ground Water

2023-May-08

SAMPLE MATRIX: 

DATE REPORTED: 

2023-Apr-22DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 1 2023-Apr-25Anions (Liquid) OTTAWA

MDUBIEN BOD-001 SM 5210B 1 2023-Apr-26BOD5 (Liquid) KINGSTON

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 1 2023-Apr-25Cond/pH/Alk Auto (Liquid) OTTAWA

KWELCH CN-001 SM 4500-CN-E 1 2023-Apr-27Cyanide Total (Liquid) KINGSTON

CBURKE D-CRVI-01 MECP E3056 1 2023-May-05Chromium VI (Liquid) OTTAWA

TPRICE D-ICPMS-01 EPA 6020 1 2023-Apr-28ICP/MS Total (Liquid) OTTAWA

NHOGAN D-ICP-01 SM 3120B 1 2023-Apr-26ICP/OES Total (Liquid) OTTAWA

APRUDYVUS D-HG-02 SM 3112B 1 2023-Apr-27Mercury (Liquid) OTTAWA

CBURKE Subcontracted 1 2023-May-05Nonylphenols (Subcontracted) SGS_LAKEFIELD

CSUMMERHAYS PESTCL-001 EPA 8081 1 2023-Apr-28OC Pesticides (Liquid) KINGSTON

MTYMCHUK O&G-001 SM 5520 1 2023-Apr-26Oil & Grease (Liquid) KINGSTON

CSUMMERHAYS PCB-001 EPA 8081 1 2023-Apr-27PCB's (Liquid) KINGSTON

FLENA C-VPHW-01 MECP E3421 1 2023-Apr-27PHC F1 (Liquid) RICHMOND_HILL

KPARKER PHC-W-001 MECP E3421 1 2023-Apr-26PHC F2-4 (Liquid) KINGSTON

KWELCH PHEN-01 MECP E3179 1 2023-Apr-28Phenols (Liquid) KINGSTON

EASIEDU NAB-W-001 EPA 8270D 1 2023-Apr-27SVOC - Semi-Volatiles (Liquid) KINGSTON

KDIBBITS TPTKN-001 MECP E3516.2 1 2023-May-03TP & TKN (Liquid) KINGSTON

JMACINNES TSS-001 SM 2540D 1 2023-Apr-26TSS (Liquid) KINGSTON

FLENA C-VOC-02 EPA 8260 1 2023-Apr-27VOC-Volatiles (Liquid) RICHMOND_HILL

μg/g = micrograms per gram (parts per million) and is equal to mg/Kg

F1 C6-C10 hydrocarbons in μg/g, (F1-btex if requested)

F2 C10-C16 hydrocarbons in μg/g, (F2-napth if requested)

F3 C16-C34 hydrocarbons in μg/g, (F3-pah if requested)

F4 C34-C50 hydrocarbons in μg/g

This method complies with the Reference Method for the CWS PHC and is

validated for use in the laboratory.

Any deviations from the method are noted and reported for any particular sample.

nC6 and nC10 response factor is within 30% of response factor for toluene:

nC10,nC16 and nC34 response factors within 10% of each other:

C50 response factors within 70% of nC10+nC16+nC34 average:

Linearity is within 15%:

All results expressed on a dry weight basis.

Unless otherwise noted all chromatograms returned to baseline by the retention

time of nC50.

Unless otherwise noted all extraction, analysis, QC

requirements and limits for holding time were met.

If analyzed for F4 and F4G they are not to be summed

but the greater of the two numbers are to be used in

application to the CWS PHC

QC will be made available upon request.

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 1 of 10

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 2 of 10

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 pH @25°C pH units - 10.5, 8.5 SAN, STORM 8.00

 Fluoride mg/L 0.1 10 SAN <0.1

 BOD5 mg/L 3 300, 15 SAN, STORM <3

 Total Suspended Solids mg/L 3 350, 15 SAN, STORM 32

 Phosphorus (Total) mg/L 0.01 10, 0.4 SAN, STORM 0.03

 Total Kjeldahl Nitrogen mg/L 0.1 100 SAN 0.1

 Cyanide (Total) mg/L 0.005 2, 0.02 SAN, STORM <0.005

 Phenolics mg/L 0.001 1.0, 0.008 SAN, STORM <0.001

 Hardness (as CaCO3) mg/L - 412

 Aluminum (Total) mg/L 0.01 50 SAN 0.81

 Barium (Total) mg/L 0.001 0.034

 Beryllium (Total) mg/L 0.001 <0.001

 Iron (Total) mg/L 0.005 1.16

 Manganese (Total) mg/L 0.001 5, 0.05 SAN, STORM 0.037

 Tin (Total) mg/L 0.05 5 SAN <0.05

 Titanium (Total) mg/L 0.005 5 SAN 0.025

 Tungsten (Total) mg/L 0.01 <0.01

 Zinc (Total) mg/L 0.005 2, 0.04 SAN, STORM 0.013

 Zirconium (Total) mg/L 0.003 <0.003

 Antimony (Total) mg/L 0.0001 5 SAN 0.0006

 Arsenic (Total) mg/L 0.0001 1, 0.02 SAN, STORM 0.0004

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 3 of 10

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Cadmium (Total) mg/L 0.000015 2, 0.008 SAN, STORM 0.000016

 Chromium (Total) mg/L 0.001 2, 0.08 SAN, STORM <0.001

 Cobalt (Total) mg/L 0.0001 5 SAN 0.0005

 Copper (Total) mg/L 0.0001 2, 0.04 SAN, STORM 0.0019

 Lead (Total) mg/L 0.00002 1, 0.12 SAN, STORM 0.00050

 Molybdenum (Total) mg/L 0.0001 5 SAN 0.0015

 Nickel (Total) mg/L 0.0002 2, 0.08 SAN, STORM 0.0025

 Selenium (Total) mg/L 0.001 1, 0.02 SAN, STORM <0.001

 Silver (Total) mg/L 0.0001 5, 0.12 SAN, STORM <0.0001

 Thallium (Total) mg/L 0.00005 <0.00005

 Uranium (Total) mg/L 0.00005 0.00147

 Vanadium (Total) mg/L 0.0001 0.0007

 Chromium (VI) mg/L 0.001 0.04 STORM <0.001

 Mercury mg/L 0.00002 0.01, 0.0004 SAN, STORM <0.00002

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 4 of 10

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Acetone µg/L 30 <30

 Benzene mg/L 0.0005 0.01, 0.002 SAN, STORM <0.0005

 Bromodichloromethane µg/L 2 <2

 Bromoform µg/L 5 <5

 Bromomethane µg/L 0.5 <0.5

 Carbon Tetrachloride µg/L 0.2 <0.2

 Chlorobenzene µg/L 0.5 <0.5

 Chloroform mg/L 0.001 0.04, 0.002 SAN, STORM <0.001

 Dibromochloromethane µg/L 2 <2

 Ethylene Dibromide µg/L 0.2 <0.2

 Dichlorobenzene,1,2- mg/L 0.0005 0.05, 0.0056 SAN, STORM <0.0005

 Dichlorobenzene,1,3- µg/L 0.5 <0.5

 Dichlorobenzene,1,4- mg/L 0.0005 0.08, 0.0068 SAN, STORM <0.0005

 Dichlorodifluoromethane (Freon 12) µg/L 2 <2

 Dichloroethane,1,1- µg/L 0.5 <0.5

 Dichloroethane,1,2- µg/L 0.5 <0.5

 Dichloroethylene,1,1- µg/L 0.5 <0.5

 Dichloroethylene,1,2-cis- mg/L 0.0005 0.0056 STORM <0.0005

 Dichloroethylene,1,2-trans- µg/L 0.5 <0.5

 Dichloropropane,1,2- µg/L 0.5 <0.5

 Dichloropropene,1,3-cis- µg/L 0.5 <0.5

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 5 of 10

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Dichloropropene,1,3-cis+trans- 

(Calculated)
µg/L 0.5 <0.5

 Dichloropropene,1,3-trans- mg/L 0.0005 0.14, 0.0056 SAN, STORM <0.0005

 Ethylbenzene mg/L 0.0005 0.16, 0.002 SAN, STORM <0.0005

 Hexane µg/L 5 <5

 Dichloromethane (Methylene Chloride) mg/L 0.005 2, 0.0052 SAN, STORM <0.005

 Methyl Ethyl Ketone µg/L 20 <20

 Methyl Isobutyl Ketone µg/L 20 <20

 Methyl tert-Butyl Ether (MTBE) µg/L 2 <2

 Styrene µg/L 0.5 <0.5

 Tetrachloroethane,1,1,1,2- µg/L 0.5 <0.5

 Tetrachloroethane,1,1,2,2- mg/L 0.0005 1.4, 0.017 SAN, STORM <0.0005

 Tetrachloroethylene mg/L 0.0005 1, 0.0044 SAN, STORM <0.0005

 Toluene mg/L 0.0005 0.016, 0.002 SAN, STORM <0.0005

 Trichloroethane,1,1,1- µg/L 0.5 <0.5

 Trichloroethane,1,1,2- µg/L 0.5 <0.5

 Trichloroethylene mg/L 0.0005 0.4, 0.0076 SAN, STORM <0.0005

 Trichlorofluoromethane (Freon 11) µg/L 5 <5

 Vinyl Chloride µg/L 0.2 <0.2

 Xylene, m,p- µg/L 1 <1

 Xylene, m,p,o- mg/L 0.0011 0.0044 STORM <0.0011

 Xylene, o- µg/L 0.5 <0.5

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 6 of 10

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 PHC F1 (C6-C10) µg/L 25 <25

 PHC F2 (>C10-C16) µg/L 50 <50

 PHC F3 (>C16-C34) µg/L 400 <400

 PHC F4 (>C34-C50) µg/L 400 <400

 Oil and Grease (Mineral) mg/L 1.0 15 SAN <1.0

 Oil and Grease (Anim/Veg) mg/L 1.0 150 SAN 3.6

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 7 of 10

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Acenaphthene µg/L 0.05 <0.05

 Acenaphthylene µg/L 0.05 <0.05

 Anthracene µg/L 0.05 <0.05

 Benzo[a]anthracene µg/L 0.05 <0.05

 Benzo(a)pyrene µg/L 0.01 <0.01

 Benzo(b)fluoranthene µg/L 0.05 <0.05

 Benzo(g,h,i)perylene µg/L 0.05 <0.05

 Benzo(k)fluoranthene µg/L 0.05 <0.05

 Bis(2-ethylhexyl) Phthalate mg/L 0.005 0.012, 0.0088 SAN, STORM <0.005

 Chrysene µg/L 0.05 <0.05

 Dibenzo(a,h)anthracene µg/L 0.05 <0.05

 Di-n-Butyl Phthalate mg/L 0.001 0.08, 0.015 SAN, STORM <0.001

 Dichlorobenzidine,3,3'- mg/L 0.0005 0.002, 0.0008 SAN, STORM <0.0005

 Fluoranthene µg/L 0.05 <0.05

 Fluorene µg/L 0.05 <0.05

 Indeno(1,2,3,-cd)Pyrene µg/L 0.05 <0.05

 Methylnaphthalene,1- µg/L 0.05 <0.05

 Methylnaphthalene,2-(1-) µg/L 1 <1

 Methylnaphthalene,2- µg/L 0.05 <0.05

 Naphthalene µg/L 0.05 <0.05

 Pentachlorophenol mg/L 0.0002 0.005, 0.002 SAN, STORM <0.0002 (Ph)

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 8 of 10

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Phenanthrene µg/L 0.05 <0.05

 Pyrene µg/L 0.05 <0.05

 Total PAH mg/L 0.0001 0.005, 0.002 SAN, STORM <0.0001

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Poly-Chlorinated Biphenyls (PCB's) mg/L 0.00005 0.001, 0.0004 SAN, STORM <0.00017

 Identification Comment - - -

 Hexachlorobenzene mg/L 0.00001 0.0001, 0.00004 SAN, STORM <0.00001

 Lindane (Hexachlorocyclohexane, 

Gamma)
mg/L 0.0004 0.1, 0.04 SAN, STORM <0.0004

 Mirex mg/L 0.001 0.1, 0.04 SAN, STORM <0.001

 DDT (Total) mg/L 0.00001 0.0001, 0.00004 SAN, STORM <0.00001

 Chlordane (Alpha + Gamma) mg/L 0.00005 0.1, 0.04 SAN, STORM <0.00005

 Aldrin + Dieldrin mg/L 0.00002 0.0002, 0.00008 SAN, STORM <0.00002

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 9 of 10

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

Subcontracted Analyses

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Nonylphenol Monoethoxylate µg/L - <10

 Nonylphenol Diethoxylate µg/L - <10

 Nonylphenols mg/L - 0.001, 0.001 SAN, STORM <0.001

 Nonylphenol Ethoxylates mg/L - 0.01, 0.01 SAN, STORM <0.01

Comments:

Phenol (SS) fails low

Chromium (VI) result is based on total Chromium

: City of Owen Sound Sewer Use By-Law

SAN: Sanitary Sewer By Law

STORM: Storm Sewer By Law

  Summary of Exceedances

Storm Sewer By Law

BH/MW 25 Found Value Limit

Total Suspended Solids 32 15

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 10 of 10

Christine Burke

Laboratory Manager



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      G115006 REPORT No: 23-008175 - Rev. 0

Attention: Alicia Kimberley

Report To:

Tatham Engineering

115 Sandford Fleming Drive

Suite 200

Collingwood, ON    L9Y 5A6 

CADUCEON Environmental Laboratories

112 Commerce Park Dr Unit L

Barrie, ON    L4N 8W8

P.O. NUMBER:

CUSTOMER PROJECT:

9th Ave E Owen Sound

121387

Ground Water

2023-May-08

SAMPLE MATRIX: 

DATE REPORTED: 

2023-Apr-22DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

CBURKE D-CRVI-01 MECP E3056 1 2023-May-05Chromium VI (Liquid) OTTAWA

TPRICE D-ICPMS-01 EPA 6020 1 2023-Apr-28ICP/MS Total (Liquid) OTTAWA

NHOGAN D-ICP-01 SM 3120B 1 2023-Apr-26ICP/OES Total (Liquid) OTTAWA

NHOGAN D-ICP-01 SM 3120B 1 2023-Apr-25ICP/OES (Liquid) OTTAWA

APRUDYVUS D-HG-02 SM 3112B 1 2023-Apr-27Mercury (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 1 of 3

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Aluminum µg/L 10 75 INTERIM 41

 Hardness (as CaCO3) mg/L - 412

 Aluminum (Total) mg/L 0.01 0.81

 Boron (Total) µg/L 5 200 INTERIM 53

 Calcium (Total) mg/L 0.02 81.3

 Iron (Total) µg/L 5 300 PWQO 1160

 Magnesium (Total) mg/L 0.02 50.9

 Manganese (Total) mg/L 0.001 0.037

 Tin (Total) mg/L 0.05 <0.05

 Titanium (Total) mg/L 0.005 0.025

 Tungsten (Total) µg/L 10 30 INTERIM <10

 Zinc (Total) µg/L 5 20, 30 INTERIM, PWQO 13

 Zirconium (Total) µg/L 3 4 INTERIM <3

 Antimony (Total) µg/L 0.1 20 INTERIM 0.6

 Arsenic (Total) µg/L 0.1 5, 5 INTERIM, PWQO 0.4

 Beryllium (Total) µg/L 0.1 11 PWQO <0.1

 Cadmium (Total) µg/L 0.015 0.1, 0.2 INTERIM, PWQO 0.016

 Chromium (Total) mg/L 0.001 <0.001

 Cobalt (Total) µg/L 0.1 0.9 INTERIM 0.5

 Copper (Total) µg/L 0.1 5 INTERIM 1.9

 Lead (Total) µg/L 0.02 1, 5 INTERIM, PWQO 0.50

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 2 of 3

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Units LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Molybdenum (Total) µg/L 0.1 40 INTERIM 1.5

 Nickel (Total) µg/L 0.2 25 PWQO 2.5

 Selenium (Total) µg/L 1 100 PWQO <1

 Silver (Total) µg/L 0.1 0.1 PWQO <0.1

 Thallium (Total) µg/L 0.05 0.3, 0.3 INTERIM, PWQO <0.05

 Uranium (Total) µg/L 0.05 5 INTERIM 1.47

 Vanadium (Total) µg/L 0.100 6 INTERIM 0.700

 Chromium (VI) µg/L 1.0 1 PWQO <1.0

 Mercury µg/L 0.02 0.2 PWQO <0.02

Chromium (VI) result is based on total Chromium

: PWQO Limits

INTERIM: Interim PWQO

PWQO: PWQO

  Summary of Exceedances

PWQO

BH/MW 25 Found Value Limit

Iron (Total) 1160 300

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 3 of 3

Christine Burke

Laboratory Manager



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      G115006 REPORT No: 23-008175 - Rev. 0

Attention: Alicia Kimberley

Report To:

Tatham Engineering

115 Sandford Fleming Drive

Suite 200

Collingwood, ON    L9Y 5A6 

CADUCEON Environmental Laboratories

112 Commerce Park Dr Unit L

Barrie, ON    L4N 8W8

P.O. NUMBER:

CUSTOMER PROJECT:

9th Ave E Owen Sound

121387

Ground Water

2023-May-08

SAMPLE MATRIX: 

DATE REPORTED: 

2023-Apr-22DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

FLENA C-VPHW-01 MECP E3421 1 2023-Apr-27PHC F1 (Liquid) RICHMOND_HILL

KPARKER PHC-W-001 MECP E3421 1 2023-Apr-26PHC F2-4 (Liquid) KINGSTON

FLENA C-VOC-02 EPA 8260 1 2023-Apr-27VOC-Volatiles (Liquid) RICHMOND_HILL

μg/g = micrograms per gram (parts per million) and is equal to mg/Kg

F1 C6-C10 hydrocarbons in μg/g, (F1-btex if requested)

F2 C10-C16 hydrocarbons in μg/g, (F2-napth if requested)

F3 C16-C34 hydrocarbons in μg/g, (F3-pah if requested)

F4 C34-C50 hydrocarbons in μg/g

This method complies with the Reference Method for the CWS PHC and is

validated for use in the laboratory.

Any deviations from the method are noted and reported for any particular sample.

nC6 and nC10 response factor is within 30% of response factor for toluene:

nC10,nC16 and nC34 response factors within 10% of each other:

C50 response factors within 70% of nC10+nC16+nC34 average:

Linearity is within 15%:

All results expressed on a dry weight basis.

Unless otherwise noted all chromatograms returned to baseline by the retention

time of nC50.

Unless otherwise noted all extraction, analysis, QC

requirements and limits for holding time were met.

If analyzed for F4 and F4G they are not to be summed

but the greater of the two numbers are to be used in

application to the CWS PHC

QC will be made available upon request.

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 1 of 4

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Reg 153 - LiquidUnits LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Acetone µg/L 30 2700 T1GW <30

 Benzene µg/L 0.5 0.5 T1GW <0.5

 Bromodichloromethane µg/L 2 2 T1GW <2

 Bromoform µg/L 5 5 T1GW <5

 Bromomethane µg/L 0.5 0.89 T1GW <0.5

 Carbon Tetrachloride µg/L 0.2 0.2 T1GW <0.2

 Chlorobenzene µg/L 0.5 0.5 T1GW <0.5

 Chloroform µg/L 1 2 T1GW <1

 Dibromochloromethane µg/L 2 2 T1GW <2

 Ethylene Dibromide µg/L 0.2 0.2 T1GW <0.2

 Dichlorobenzene,1,2- µg/L 0.5 0.5 T1GW <0.5

 Dichlorobenzene,1,3- µg/L 0.5 0.5 T1GW <0.5

 Dichlorobenzene,1,4- µg/L 0.5 0.5 T1GW <0.5

 Dichlorodifluoromethane (Freon 12) µg/L 2 590 T1GW <2

 Dichloroethane,1,1- µg/L 0.5 0.5 T1GW <0.5

 Dichloroethane,1,2- µg/L 0.5 0.5 T1GW <0.5

 Dichloroethylene,1,1- µg/L 0.5 0.5 T1GW <0.5

 Dichloroethylene,1,2-cis- µg/L 0.5 1.6 T1GW <0.5

 Dichloroethylene,1,2-trans- µg/L 0.5 1.6 T1GW <0.5

 Dichloropropane,1,2- µg/L 0.5 0.5 T1GW <0.5

 Dichloropropene,1,3-cis- µg/L 0.5 <0.5

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 2 of 4

Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Reg 153 - LiquidUnits LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 Dichloropropene,1,3-cis+trans- 

(Calculated)
µg/L 0.5 0.5 T1GW <0.5

 Dichloropropene,1,3-trans- µg/L 0.5 <0.5

 Ethylbenzene µg/L 0.5 0.5 T1GW <0.5

 Hexane µg/L 5 5 T1GW <5

 Dichloromethane (Methylene Chloride) µg/L 5 5 T1GW <5

 Methyl Ethyl Ketone µg/L 20 400 T1GW <20

 Methyl Isobutyl Ketone µg/L 20 640 T1GW <20

 Methyl tert-Butyl Ether (MTBE) µg/L 2 15 T1GW <2

 Styrene µg/L 0.5 0.5 T1GW <0.5

 Tetrachloroethane,1,1,1,2- µg/L 0.5 1.1 T1GW <0.5

 Tetrachloroethane,1,1,2,2- µg/L 0.5 0.5 T1GW <0.5

 Tetrachloroethylene µg/L 0.5 0.5 T1GW <0.5

 Toluene µg/L 0.5 0.8 T1GW <0.5

 Trichloroethane,1,1,1- µg/L 0.5 0.5 T1GW <0.5

 Trichloroethane,1,1,2- µg/L 0.5 0.5 T1GW <0.5

 Trichloroethylene µg/L 0.5 0.5 T1GW <0.5

 Trichlorofluoromethane (Freon 11) µg/L 5 150 T1GW <5

 Vinyl Chloride µg/L 0.2 0.5 T1GW <0.2

 Xylene, m,p- µg/L 1 <1

 Xylene, m,p,o- µg/L 1.1 72 T1GW <1.1

 Xylene, o- µg/L 0.5 <0.5

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.
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Christine Burke

Laboratory Manager



Final Report

REPORT No: 23-008175 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter Reg 153 - LiquidUnits LimitsR.L.

BH/MW 25

23-008175-1

2023-Apr-21

-

 PHC F1 (C6-C10) µg/L 25 420 T1GW <25

 PHC F2 (>C10-C16) µg/L 50 150 T1GW <50

 PHC F3 (>C16-C34) µg/L 400 500 T1GW <400

 PHC F4 (>C34-C50) µg/L 400 500 T1GW <400

Reg 153 - Liquid: Reg 153 - Liquid

T1GW: R153 Tbl. 1 - GW

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior 

consent from Caduceon Environmental Laboratories.

Page 4 of 4

Christine Burke

Laboratory Manager





  

 

 

 

 

Appendix F: 
Water Taking Estimates 

 



Phase 1 

Ground Elevation 247.3 m asl BH/MW23

Highest Groundwater Elevation 247.4 m asl BH/MW23 on 04/21/2023

Lowest Proposed Excavation 244.8 m asl Assume 2.5 m inverts

Target Water Level 243.8 m asl Assume 1 m of drawdown

Aquifer Bottom 243.8 m asl

Hydraulic Conductivity K 1.50E-06 m/s

Length of Excavation x 650 m

Width of Excavation a 4 m

Water level above aquifer bottom H 3.6 m

Target water level above aquifer bottom h 0 m

Radius of Influence R0 13 m

Length of Influence (L0=R0/2) L0 7 m

Precipitation 26,000          L/day

Construction Dewatering Flow Rate - Steady State
Q 165,100        L/day

Maximum Construction Dewatering Flow Rate  (safety 

factor of 2) 2Q 330,200        L/day

Maximum Construction Dewatering Flow Rate  (safety 

factor of 2) with 10 mm rainfall event 2Q 356,200        L/day

Maximum Construction Dewatering Flow Rate  (safety 

factor of 2) with 10 mm rainfall event per 100 m of 

trench 2Q 54,800          L/day/100 m

Construction Dewatering Rate Estimate                                                                                                                                                            

Dupuit - Linear Flow

Calculated Parameters

𝑄 = 𝐾𝑥
𝐻2 − ℎ2

𝐿0
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Phase 2

Ground Elevation 248.8 m asl BH/MW14

Highest Groundwater Elevation 248.2 m asl BH/MW14 on 02/13/2023

Lowest Proposed Excavation 246.3 m asl Assume 2.5 m inverts

Target Water Level 245.3 m asl Assume 1 m of drawdown

Aquifer Bottom 245.3 m asl

Hydraulic Conductivity K 1.50E-06 m/s

Length of Excavation x 860 m

Width of Excavation a 4 m

Water level above aquifer bottom H 2.9 m

Target water level above aquifer bottom h 0 m

Radius of Influence R0 11 m

Length of Influence (L0=R0/2) L0 5 m

Precipitation 34,400          L/day

Construction Dewatering Flow Rate - Steady State
Q 175,900        L/day

Maximum Construction Dewatering Flow Rate  (safety 

factor of 2) 2Q 351,800        L/day

Maximum Construction Dewatering Flow Rate  (safety 

factor of 2) with 10 mm rainfall event 2Q 386,200        L/day

Maximum Construction Dewatering Flow Rate  (safety 

factor of 2) with 10 mm rainfall event per 100 m of 

trench 2Q 44,900          L/day/100 m

Construction Dewatering Rate Estimate                                                                                                                                                                 

Dupuit - Linear Flow

Calculated Parameters

𝑄 = 𝐾𝑥
𝐻2 − ℎ2

𝐿0

Page 2 of 3



Phase 3

Ground Elevation 237.7 m asl BH/MW9

Highest Groundwater Elevation 235.5 m asl BH/MW9 on 02/13/2023

Lowest Proposed Excavation 234.2 m asl Assume 3.5 m inverts

Target Water Level 233.2 m asl Assume 1 m of drawdown

Aquifer Bottom 233.2 m asl

Hydraulic Conductivity K 1.50E-06 m/s

Length of Excavation x 1000 m

Width of Excavation a 4 m

Water level above aquifer bottom H 2.3 m

Target water level above aquifer bottom h 0 m

Radius of Influence R0 8 m

Length of Influence (L0=R0/2) L0 4 m

Precipitation 40,000          L/day

Construction Dewatering Flow Rate - Steady State
Q 162,300        L/day

Maximum Construction Dewatering Flow Rate  (safety 

factor of 2) 2Q 324,600        L/day

Maximum Construction Dewatering Flow Rate  (safety 

factor of 2) with 10 mm rainfall event 2Q 364,600        L/day

Maximum Construction Dewatering Flow Rate  (safety 

factor of 2) with 10 mm rainfall event per 100 m of 

trench 2Q 36,460          L/day/100 m

Construction Dewatering Rate Estimate                                                                                                                                                                

Dupuit - Linear Flow

Calculated Parameters

𝑄 = 𝐾𝑥
𝐻2 − ℎ2

𝐿0

Page 3 of 3



  

 

 

 

 

Appendix G: 
Water Taking Plan
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Water Taking Plan 

CONSTRUCTION DEWATERING DISCHARGE RATE AND ZONE OF INFLUENCE 

The Radius of Influence (ROI) and temporary dewatering discharge rates were calculated in 

Section 5.1 and the details are summarized below:   

ZONE DESCRIPTION ROI (m) 

CONSTRUCTION 
DEWATERING 
FLOW RATE 

(L/day) 

CONSTRUCTION 
DEWATERING FLOW 

RATE INLCUDING 
SAFETY FACTOR OF 
2 AND A 10 mm RAIN 

EVENT (L/day) 

CONSTRUCTION 
DEWATERING 
FLOW RATE 
INCLUDING 

SAFETY FACTOR 
OF 2 AND A 10 mm 
RAIN EVENT PER 
100 m LENGTH 

TRENCH 
(L/day/100 m)  

1 Phase 1  13 165,100 356,200 54,800 

2 Phase 2  11 175,900 386,200 44,900 

3 Phase 3  8 162,300 364,600 36,460 

POTENTIAL SETTLEMENT AND MONITORING 

Portion of the site is surrounded by residential, industrial and/or commercial structures. Some 

structure may lie within the dewatering ROI; therefore, there is the potential for settlement 

related impacts. Prior to construction dewatering, a settlement analysis is to be completed by 

the geotechnical engineer, to provide input on the recommended monitoring and/or mitigative 

actions (if any).   

Another cause of significant dewatering related settlement is due to pumping of fines through 

the system. It is imperative any dewatering systems shall be designed and installed adequately 

to ensure no soil is conveyed through the system. Sufficient filtering techniques should be 

incorporated at the entry point to avoid migration of fines in the pumping and/or dewatering 

system. The turbidity of pumped water should be monitored daily to ensure the minimal fines are 

being conveyed. 

POTENTIAL IMPACT ON OTHER WATER USERS 

Temporary dewatering activities are not anticipated to impact any water well users as municipal 

water is available to the nearest neighboring properties, and the proposed development consists 

of relatively shallow works.  
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REDUCTION OF GROUNDWATER FLOW TO WATERBODIES 

Given the short duration of the proposed construction dewatering and that the water removed 

will be returned back to the same watershed, dewatering activities are not anticipated to have 

negative impacts to the nearest waterbody. 

WATER QUANTITY, QUALITY AND GROUNDWATER LEVEL MONITORING PROGRAM 

Based on baseline groundwater quality analysis, elevated concentrations of Total Suspended 

Solids (TSS) and iron were noted with respect to the Owen Sound Sewer Use Bylaw Criteria and 

Provincial Water Quality Objectives (PWQO), respectively. As such the dewatering discharge 

can only be directed to the storm sewer and/or surface provided that a filtration system allows 

groundwater quality to meet the Owen Sound Sewer By-Law Criteria, Provincial Water Quality 

Objectives (PWQO), and the applicable O.Reg.153/04, as amended, Site Condition Standards.  

It is recommended that discharge be treated by a sediment control facility such as sediment/ 

filtration bags or a decantation tank.  

If water quality parameters exceed the City of Owen Sound Sewer By-Law Criteria and/or PWQO 

during construction dewatering, standard treatment options should be evaluated and/or the 

system should be shut down.  

WATER QUALITY MONITORING AND POTENTIAL TREATMENT PLAN 

The discharge and monitoring plan are detailed in Table G-1, below.  

GROUNDWATER LEVEL MONITORING PROGRAM 

The ground water level monitoring program is detailed in Table G-1, below.  

DISCHARGE RATE MONITORING  

Daily groundwater takings are to be measured and recorded using a flow measuring device 

during construction dewatering by the contractor, in accordance with O.Reg. 63/16. The total 

daily takings shall be recorded for the duration of the EASR and be submitted through the MECP 

online reporting system.  

SUMMARY OF QUALIFICATIONS 

Alicia Kimberley is a licensed professional geoscientist with a Bachelors and Masters degree in 

Earth Sciences from McMaster University and the University of Waterloo, respectively. She has 

twelve years of professional experience with geoenvironmental and hydrogeological 

assessments.  
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Her experiences include the design and execution of aquifer testing, in-situ groundwater 

sampling, groundwater modelling, and preparation of hydrogeological reports to support EASR 

registry.  

Kimberly Gardner obtains a bachelor’s degree in Environmental Engineering from the University 

of Guelph and is a registered Engineering Intern with PEO. She has over three years’ experience 

with environmental and hydrogeological assessments. Her experiences include the completion 

of Phase One and Two Site Assessments and excess soil programs, field investigations (soil and 

groundwater sampling) and preparation of a variety of environmental/hydrogeological reports.  

DATE OF PLAN PREPARATION 

This plan was prepared on May 10, 2023. 
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Table G-1: Water Quality Monitoring Plan for Dewatering Discharge to Surface 

PERIOD MONITORING 
LOCATION PARAMETERS MONITORING 

FREQUENCY 
TRIGGIER FOR 
MITIGATION 

MITIGATION 
MEASURES/COMMENTS 

Trial Dewatering Dewatering 
Discharge 

City of Owen 
Sound Sewer 
By-Law Criteria 
and PWQO 
Metals 

Once during trial 
dewatering 

Exceeds the City 
of Owen Sound 
Sewer By-Law 
Criteria and/or 
PWQO 

Modify treatment method 
and/or shut down.  

During 
Construction 

 

 

 

 

 

 

 

 

 

 

Dewatering 
Discharge 

City of Owen 
Sound Sewer 
By-Law Criteria 
and PWQO 
Metals 

Weekly, then every four 
weeks after three 
consecutive weekly 
compliant samples 

City of Owen 
Sound Sewer By-
Law Criteria 
and/or PWQO 

Modify/change treatment 
method and/or shut 
down. 

Turbidity Daily until stable, then 
weekly. Minimum of five 
samples 

Exceeds 15 NTU 

Discharge Point Impact 
Assessment 

At each sampling event Sedimentation, 
erosion 

Reduce pumping and/or 
improve 
sediment/erosion control 
measures 

On-site monitoring 
wells 

Water level 
meter 

Every two weeks Water level to be 
no more than 1 m 
lower than 
proposed depth 
of excavation 

Reduce pumping 
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PERIOD MONITORING 
LOCATION PARAMETERS MONITORING 

FREQUENCY 
TRIGGIER FOR 
MITIGATION 

MITIGATION 
MEASURES/COMMENTS 

During 
Construction 
(cont’d) 

Structures closest to 
the excavations 9th 
Avenue East 

Settlement Weekly (if needed) Assessment by 
geotechnical 
engineer and/or 
structural 
engineer 

Minimize the dewatering 
scope by reducing and/or 
staging the excavation or 
by installing a barrier. 
Alternatively other 
potential causes should 
be minimized. 

Post 
Construction 

On-site monitoring 
wells 

Water level 
meter 

Every two weeks for four 
weeks, then every four 
weeks until 90% recovery 

Water level 
recovery less than 
90% of baseline 
level 

Continue monitoring  
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Discharge Taking Plan 
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Discharge Taking Plan 

CONSTRUCTION DEWATERING DISCHARGE RATE AND ZONE OF INFLUENCE 

The Radius of Influence (ROI) and temporary dewatering discharge rates were calculated in 

Section 5.1 and the details are summarized below:   

ZONE DESCRIPTION ROI (m) 

CONSTRUCTION 
DEWATERING 
FLOW RATE 

(L/day) 

CONSTRUCTION 
DEWATERING FLOW 

RATE INLCUDING 
SAFETY FACTOR OF 
2 AND A 10 mm RAIN 

EVENT (L/day) 

CONSTRUCTION 
DEWATERING 
FLOW RATE 
INCLUDING 

SAFETY FACTOR 
OF 2 AND A 10 mm 
RAIN EVENT PER 
100 m LENGTH 

TRENCH 
(L/day/100 m)  

1 Phase 1 13 165,100 356,200 54,800 

2 Phase 2 11 175,900 386,200 44,900 

3 Phase 3  8 162,300 364,600 36,460 

PROPOSED DISCHARGE METHOD AND LOCATION 

The preferred discharge location is the storm sewer and/or ground surface. The dewatering 

discharge will be transported by a hose and/or pipe to the treatment system. Following 

treatment at a filtration/silt bag or similar and/or sediment tank, the dewatering discharge will 

be transported by a hose/pipe to the preferred discharge location.  

If significant rainfall events occur (including a 100-year storm event), the on-site excavation shall 

shutdown until storm water infiltration is reduced and the dewatering system can operate 

efficiently and accurately.  

EROSION AND SEDIMENT CONTROL MEASURES 

Sediment and erosion control measures will be setup on-site according to typical best 

management practices.  

STATEMENTS 

The Water Taking Plan included in Appendix G, including the water quantity and quality 

monitoring program shall be implemented at the site. No adverse effects on the environment is 

expected if the plan is adhered to. 
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SUMMARY OF QUALIFICATIONS 

Alicia Kimberley is a licensed professional geoscientist with a Bachelors and Masters degree in 

Earth Sciences from McMaster University and the University of Waterloo, respectively. She has 

twelve years of professional experience with geoenvironmental and hydrogeological 

assessments.  

Her experiences include the design and execution of aquifer testing, in-situ groundwater 

sampling, groundwater modelling, and preparation of hydrogeological reports to support EASR 

registry.  

Kimberly Gardner obtains a bachelor’s degree in Environmental Engineering from the University 

of Guelph and is a registered Engineering Intern with PEO. She has over three years’ experience 

with environmental and hydrogeological assessments. Her experiences include the completion 

of Phase One and Two Site Assessments and excess soil programs, field investigations (soil and 

groundwater sampling) and preparation of a variety of environmental/hydrogeological reports.  

DATE OF PLAN PREPARATION 

This plan was prepared on May 10, 2023.  



  

 

 

Appendix G: 
Property Owner Consultation



115 Sandford Fleming Drive, Suite 200 T 705-444-2565 
Collingwood, Ontario  L9Y 5A6 E info@tathameng.com 

 tathameng.com 

 

File 121387 

June 7, 2022 

Priya Siya Incorporated 
485 9th Avenue East 
Owen Sound, Ontario   N4K 3E2 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer to the attached Notice of Study Commencement).  We 

are beginning Phase 2 of the Class EA process: Identify and Evaluate Alternative Solutions, during which 

we will be hosting a Public Information Centre (PIC) to present the project, detail the development and 

evaluation of the alternative solutions, and seek stakeholder input.  Additional details regarding the PIC 

will follow in a separate notice.   
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In the meantime, should you have any questions, comments or concerns regarding the project or the Class 

EA process, please do not hesitate to contact us (abrownridge@tathameng.com). 

Yours truly,  

Tatham Engineering Limited  

  

Allan Brownridge, B.E.Sc., P.Eng.     

Director, Manager - Municipal Engineering  

MJF:rlh  

Encl.  
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115 Sandford Fleming Drive, Suite 200 T 705-444-2565 
Collingwood, Ontario  L9Y 5A6 E info@tathameng.com 

 tathameng.com 

 

File 121387 

June 7, 2022 

Grey Bruce Health Services 
1800 8th Street East 
Owen Sound, Ontario   N4K 6M9 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer to the attached Notice of Study Commencement).  We 

are beginning Phase 2 of the Class EA process: Identify and Evaluate Alternative Solutions, during which 

we will be hosting a Public Information Centre (PIC) to present the project, detail the development and 

evaluation of the alternative solutions, and seek stakeholder input.  Additional details regarding the PIC 

will follow in a separate notice.   
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In the meantime, should you have any questions, comments or concerns regarding the project or the Class 

EA process, please do not hesitate to contact us (abrownridge@tathameng.com). 

Yours truly,  

Tatham Engineering Limited  

  

Allan Brownridge, B.E.Sc., P.Eng.     

Director, Manager - Municipal Engineering  

MJF:rlh  

Encl.  
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Collingwood, Ontario  L9Y 5A6 E info@tathameng.com 

 tathameng.com 

 

File 121387 

June 7, 2022 

Flato Owen Sound Community 
3621 Highway 7 East, Suite 503 
Markham, Ontario   L3R 0G6 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer to the attached Notice of Study Commencement).  We 

are beginning Phase 2 of the Class EA process: Identify and Evaluate Alternative Solutions, during which 

we will be hosting a Public Information Centre (PIC) to present the project, detail the development and 

evaluation of the alternative solutions, and seek stakeholder input.  Additional details regarding the PIC 

will follow in a separate notice.   

  



Flato Owen Sound Community   2 

 
 

 

In the meantime, should you have any questions, comments or concerns regarding the project or the Class 

EA process, please do not hesitate to contact us (abrownridge@tathameng.com). 

Yours truly,  

Tatham Engineering Limited  

  

Allan Brownridge, B.E.Sc., P.Eng.     

Director, Manager - Municipal Engineering  

MJF:rlh  

Encl.  
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115 Sandford Fleming Drive, Suite 200 T 705-444-2565 
Collingwood, Ontario  L9Y 5A6 E info@tathameng.com 

 tathameng.com 

 

File 121387 

June 7, 2022 

Canada Bread Company Limited  
c/o Corporate Foods Limited 
10 Four Seasons Place 
Etobicoke, Ontario   M9B 6H7 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer to the attached Notice of Study Commencement).  We 

are beginning Phase 2 of the Class EA process: Identify and Evaluate Alternative Solutions, during which 

we will be hosting a Public Information Centre (PIC) to present the project, detail the development and 

evaluation of the alternative solutions, and seek stakeholder input.  Additional details regarding the PIC 

will follow in a separate notice.   
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In the meantime, should you have any questions, comments or concerns regarding the project or the Class 

EA process, please do not hesitate to contact us (abrownridge@tathameng.com). 

Yours truly,  

Tatham Engineering Limited  

  

Allan Brownridge, B.E.Sc., P.Eng.     

Director, Manager - Municipal Engineering  

MJF:rlh  

Encl.  
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File 121387 

May 25, 2022 

Yusheng Zhao & Amy Yongmei Guo 
1150 Superior Street 
Owen Sound, Ontario   N4K 5N8 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer also to the attached Notice of Study Commencement).  

We are beginning Phase 2 of the Class EA process, the intent of which is to identify and evaluate alternative 

solutions to address the noted deficiencies.  While most of the alternative solutions will be contained 

within existing municipal road allowances, one solution for the water distribution system is to implement 

a looping watermain between 8th Street East and Superior Street (watermain loops provide necessary 

redundancy in case of system issues) which may require watermain to be installed on private property 

within dedicated easements. 

To appropriately identify and evaluate any potential environmental impacts to the affected properties 

(which includes 1150 Superior Street) it is necessary to undertake a site investigation to document and 

characterize the existing field conditions (eg. topography, flora and fauna, wildlife, natural features and 
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habitat, etc.) which will be considered in the subsequent evaluation.  The site investigation will include 2 

to 3 site visits/walks (corresponding to spring, summer and/or fall seasons) undertaken by a natural 

environment scientist to facilitate the necessary observations – there will be no need for vehicle access, 

disturbance to existing conditions, etc.   

To complete the investigation, we will require access to your property and thus would appreciate 

confirmation of same. Please contact the undersigned via email at abrownridge@tathameng.com to 

confirm access and coordinate the necessary investigations accordingly.  We welcome any further 

questions, comments or concerns that you may have at this time and note that a formal Public Information 

Centre (PIC) will be hosted in the future (for which a separate notification will be provided). 

Yours truly,  

Tatham Engineering Limited  

  

Allan Brownridge, B.E.Sc., P.Eng.     

Director, Manager - Municipal Engineering  

MJF:rlh  
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File 121387 

May 25, 2022 

White Owl Properties Limited 
180 Renfrew Drive 
Unit 120 
Markham, Ontario L3R 9Z2 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer also to the attached Notice of Study Commencement).  

We are beginning Phase 2 of the Class EA process, the intent of which is to identify and evaluate alternative 

solutions to address the noted deficiencies.  While most of the alternative solutions will be contained 

within existing municipal road allowances, one solution for the water distribution system is to implement 

a looping watermain between 8th Street East and Superior Street (watermain loops provide necessary 

redundancy in case of system issues) which may require watermain to be installed on private property 

within dedicated easements. 

To appropriately identify and evaluate any potential environmental impacts to the affected properties 

(which includes 405 9th Avenue East) it is necessary to undertake a site investigation to document and 

characterize the existing field conditions (eg. topography, flora and fauna, wildlife, natural features and 
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habitat, etc.) which will be considered in the subsequent evaluation.  The site investigation will include 2 

to 3 site visits/walks (corresponding to spring, summer and/or fall seasons) undertaken by a natural 

environment scientist to facilitate the necessary observations – there will be no need for vehicle access, 

disturbance to existing conditions, etc.   

To complete the investigation, we will require access to your property and thus would appreciate 

confirmation of same. Please contact the undersigned via email at abrownridge@tathameng.com to 

confirm access and coordinate the necessary investigations accordingly.  We welcome any further 

questions, comments or concerns that you may have at this time and note that a formal Public Information 

Centre (PIC) will be hosted in the future (for which a separate notification will be provided). 

Yours truly,  

Tatham Engineering Limited  

  

Allan Brownridge, B.E.Sc., P.Eng.     

Director, Manager - Municipal Engineering  

MJF:rlh  
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File 121387 

May 25, 2022 

Hydro One Networks Incorporated 
Assessment & Taxation Real Estate 
185 Clegg Road 
Markham, Ontario   L6G 1B7 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer also to the attached Notice of Study Commencement).  

We are beginning Phase 2 of the Class EA process, the intent of which is to identify and evaluate alternative 

solutions to address the noted deficiencies.  While most of the alternative solutions will be contained 

within existing municipal road allowances, one solution for the water distribution system is to implement 

a looping watermain between 8th Street East and Superior Street (watermain loops provide necessary 

redundancy in case of system issues) which may require watermain to be installed on private property 

within dedicated easements. 

To appropriately identify and evaluate any potential environmental impacts to the affected properties 

(which includes 1025 6th Street East) it is necessary to undertake a site investigation to document and 

characterize the existing field conditions (eg. topography, flora and fauna, wildlife, natural features and 
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habitat, etc.) which will be considered in the subsequent evaluation.  The site investigation will include 2 

to 3 site visits/walks (corresponding to spring, summer and/or fall seasons) undertaken by a natural 

environment scientist to facilitate the necessary observations – there will be no need for vehicle access, 

disturbance to existing conditions, etc.   

To complete the investigation, we will require access to your property and thus would appreciate 

confirmation of same. Please contact the undersigned via email at abrownridge@tathameng.com to 

confirm access and coordinate the necessary investigations accordingly.  We welcome any further 

questions, comments or concerns that you may have at this time and note that a formal Public Information 

Centre (PIC) will be hosted in the future (for which a separate notification will be provided). 

Yours truly, 

Tatham Engineering Limited 

Allan Brownridge, B.E.Sc., P.Eng. 

Director, Manager - Municipal Engineering 

MJF:rlh 
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File 121387 

May 25, 2022 

Grey County 
c/o County Clerk 
595 9th Avenue East 
Owen Sound, Ontario   N4K 3E3 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer also to the attached Notice of Study Commencement).  

We are beginning Phase 2 of the Class EA process, the intent of which is to identify and evaluate alternative 

solutions to address the noted deficiencies.  While most of the alternative solutions will be contained 

within existing municipal road allowances, one solution for the water distribution system is to implement 

a looping watermain between 8th Street East and Superior Street (watermain loops provide necessary 

redundancy in case of system issues) which may require watermain to be installed on private property 

within dedicated easements. 

To appropriately identify and evaluate any potential environmental impacts to the affected properties 

(which includes 595 9th Avenue East) it is necessary to undertake a site investigation to document and 

characterize the existing field conditions (eg. topography, flora and fauna, wildlife, natural features and 
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habitat, etc.) which will be considered in the subsequent evaluation.  The site investigation will include 2 

to 3 site visits/walks (corresponding to spring, summer and/or fall seasons) undertaken by a natural 

environment scientist to facilitate the necessary observations – there will be no need for vehicle access, 

disturbance to existing conditions, etc.   

To complete the investigation, we will require access to your property and thus would appreciate 

confirmation of same. Please contact the undersigned via email at abrownridge@tathameng.com to 

confirm access and coordinate the necessary investigations accordingly.  We welcome any further 

questions, comments or concerns that you may have at this time and note that a formal Public Information 

Centre (PIC) will be hosted in the future (for which a separate notification will be provided). 

Yours truly, 

Tatham Engineering Limited 

Allan Brownridge, B.E.Sc., P.Eng. 

Director, Manager - Municipal Engineering 

MJF:rlh  
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File 121387 

June 7, 2022 

Great Lakes Management Incorporated 
8 Automatic Road 
Brampton, Ontario   L6S 5N4 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer to the attached Notice of Study Commencement).  We 

are beginning Phase 2 of the Class EA process: Identify and Evaluate Alternative Solutions, during which 

we will be hosting a Public Information Centre (PIC) to present the project, detail the development and 

evaluation of the alternative solutions, and seek stakeholder input.  Additional details regarding the PIC 

will follow in a separate notice.   
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In the meantime, should you have any questions, comments or concerns regarding the project or the Class 

EA process, please do not hesitate to contact us (abrownridge@tathameng.com). 

Yours truly,  

Tatham Engineering Limited  

  

Allan Brownridge, B.E.Sc., P.Eng.     

Director, Manager - Municipal Engineering  

MJF:rlh  

Encl.  
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File 121387 

June 7, 2022 

Ashlar Holdings Incorporated 
300 Raglan Street 
Collingwood, Ontario   L9Y 3Z1 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer to the attached Notice of Study Commencement).  We 

are beginning Phase 2 of the Class EA process: Identify and Evaluate Alternative Solutions, during which 

we will be hosting a Public Information Centre (PIC) to present the project, detail the development and 

evaluation of the alternative solutions, and seek stakeholder input.  Additional details regarding the PIC 

will follow in a separate notice.   
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In the meantime, should you have any questions, comments or concerns regarding the project or the Class 

EA process, please do not hesitate to contact us (abrownridge@tathameng.com). 

Yours truly,  

Tatham Engineering Limited  

  

Allan Brownridge, B.E.Sc., P.Eng.     

Director, Manager - Municipal Engineering  

MJF:rlh  

Encl.  
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File 121387 

May 25, 2022 

2779300 Ontario Incorporated 
159 Galbraith Crescent 
Markham, Ontario   L3S 1H5 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer also to the attached Notice of Study Commencement).  

We are beginning Phase 2 of the Class EA process, the intent of which is to identify and evaluate alternative 

solutions to address the noted deficiencies.  While most of the alternative solutions will be contained 

within existing municipal road allowances, one solution for the water distribution system is to implement 

a looping watermain between 8th Street East and Superior Street (watermain loops provide necessary 

redundancy in case of system issues) which may require watermain to be installed on private property 

within dedicated easements. 

To appropriately identify and evaluate any potential environmental impacts to the affected properties 

(which includes 1000 & 1010 Superior Street) it is necessary to undertake a site investigation to document 

and characterize the existing field conditions (eg. topography, flora and fauna, wildlife, natural features 
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and habitat, etc.) which will be considered in the subsequent evaluation.  The site investigation will include 

2 to 3 site visits/walks (corresponding to spring, summer and/or fall seasons) undertaken by a natural 

environment scientist to facilitate the necessary observations – there will be no need for vehicle access, 

disturbance to existing conditions, etc.   

To complete the investigation, we will require access to your property and thus would appreciate 

confirmation of same. Please contact the undersigned via email at abrownridge@tathameng.com to 

confirm access and coordinate the necessary investigations accordingly.  We welcome any further 

questions, comments or concerns that you may have at this time and note that a formal Public Information 

Centre (PIC) will be hosted in the future (for which a separate notification will be provided). 

Yours truly,  

Tatham Engineering Limited  

  

Allan Brownridge, B.E.Sc., P.Eng.     

Director, Manager - Municipal Engineering  

MJF:rlh   
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File 121387 

June 7, 2022 

2736003 Ontario Incorporated 
250 10th Street West 
Owen Sound, Ontario   N4K 3R3 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer to the attached Notice of Study Commencement).  We 

are beginning Phase 2 of the Class EA process: Identify and Evaluate Alternative Solutions, during which 

we will be hosting a Public Information Centre (PIC) to present the project, detail the development and 

evaluation of the alternative solutions, and seek stakeholder input.  Additional details regarding the PIC 

will follow in a separate notice.   
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In the meantime, should you have any questions, comments or concerns regarding the project or the Class 

EA process, please do not hesitate to contact us (abrownridge@tathameng.com). 

Yours truly,  

Tatham Engineering Limited  

  

Allan Brownridge, B.E.Sc., P.Eng.     

Director, Manager - Municipal Engineering  

MJF:rlh  

Encl.  

 

I:\2021 Projects\121387 - 9th Avenue East Reconstruction, Owen Sound\Documents\Stakeholder Consultation\Property Owner Consultation\L- 

2736003Ontario - Property Owner Consultation.docx 



115 Sandford Fleming Drive, Suite 200 T 705-444-2565 
Collingwood, Ontario  L9Y 5A6 E info@tathameng.com 

 tathameng.com 

 

File 121387 

June 7, 2022 

1828915 Ontario Incorporated 
23 Locksley Place 
Brampton, Ontario   L6S 2P6 
 
 
Re: 9th Avenue East Class Environmental Assessment, City of Owen Sound 
 Consultation with Key Property Owners 

To Whom It May Concern: 

The City of Owen Sound has initiated a Municipal Class Environmental Assessment (Class EA) to address 

infrastructure, road and sidewalk needs and deficiencies within the 9th Avenue East corridor.  It is expected 

that the deficiencies will require repair, replacement and/or improvements to the following (subject to 

confirmation following engineering investigations and/or condition assessments): 

 water distribution system from 100 metres south of Superior Street to 100 metres north of 9th Street 

East; 

 storm sewer system between Superior Street and 9th Street East; 

 sanitary sewer system between 7th Street East and 8th Street East; 

 road system within the above noted limits; and 

 sidewalk system within the above noted limits, including provision of new sidewalk on the west side 

of 9th Avenue East from 6th Street East to 8th Street East. 

The purpose of this letter is to initiate dialogue with key property owners and provide more information 

on the next steps in the Class EA process (refer to the attached Notice of Study Commencement).  We 

are beginning Phase 2 of the Class EA process: Identify and Evaluate Alternative Solutions, during which 

we will be hosting a Public Information Centre (PIC) to present the project, detail the development and 

evaluation of the alternative solutions, and seek stakeholder input.  Additional details regarding the PIC 

will follow in a separate notice.   
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In the meantime, should you have any questions, comments or concerns regarding the project or the Class 

EA process, please do not hesitate to contact us (abrownridge@tathameng.com). 

Yours truly, 

Tatham Engineering Limited 

Allan Brownridge, B.E.Sc., P.Eng. 

Director, Manager - Municipal Engineering 

MJF:rlh
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Operations Committee 

Presentation
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9TH AVENUE EAST LOOPING WATERMAIN
O P E R AT I O N S  C O M M I T T E E  P R O J E C T  U P D AT E

April 20, 2023



2

▪ Project Contacts

▪ Project Objective

▪ Project Limits

▪ Phase 1

▪ Phase 2

▪ Phase 3

▪ Questions

AGENDA
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Project Contacts

Mark Figueroa, EIT

Project Manager
Tatham Engineering Limited
(705) 444-2565, ext. 2142
mfigueroa@tathameng.com

Chris Webb, P.Eng.

Mgr of Engineering Services
City of Owen Sound
(519) 376-1440, ext. 3300
cwebb@owensound.ca



4

▪ Address existing needs and deficiencies 
in the project area in relation to:

▪ Underground infrastructure

▪ Road

▪ Sidewalks

▪ Improve the overall reliability of the 
City’s water distribution system

Project Objective
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Project Limits
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Scope of Work

▪ REPLACE deteriorated 
watermain on 6th Street 
East 

▪ from dead end 

▪ to future south 
looping watermain 
connection

▪ length: 200 metres

Phase 1
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Scope of Work

▪ NEW watermain in City-
owned utility corridor 

▪ from 6th Street East

▪ to 8th Street East

▪ connection to 7th 
Street East dead end

▪ length: 420 metres

Phase 1
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Phase 1

What does this accomplish?

▪ Improves reliability of water 
supply on 9th Avenue East

▪ Limits outages to several 
hotels, commercial and 
institutional buildings on 9th 
Avenue East
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Phase 1

What does this 
accomplish?

▪ With the current system, a 
watermain break on 9th 
Avenue East south of 8th 
Street East will interrupt 
water service for all 
properties south of the 
break

BREAK
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Phase 1

What does this 
accomplish?

▪ With the current system, a 
watermain break on 9th 
Avenue East south of 8th 
Street East will interrupt 
water service for all 
properties south of the 
break

BREAK
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Phase 1

What does this 
accomplish?

▪ With the current system, a 
watermain break on 9th 
Avenue East south of 8th 
Street East will interrupt 
water service for all 
properties south of the 
break BREAK
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Phase 1

What does this 
accomplish?

▪ With the Phase 1 loop, only 
properties in the block with 
the break will experience 
water service interruptions

BREAK
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Phase 1

BREAK

What does this 
accomplish?

▪ With the Phase 1 loop, only 
properties in the block with 
the break will experience 
water service interruptions
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Phase 1

BREAK

What does this 
accomplish?

▪ With the Phase 1 loop, only 
properties in the block with 
the break will experience 
water service interruptions
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Engineering
Design

Complete

Tender
Period

April 2023

Construction
Period

July to Sept 2023

Schedule

Phase 1

Construction Cost

▪ Engineer’s estimate available from City staff
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Scope of Work

▪ NEW watermain loop to 
complete the loop

▪ from 6th Street East 

▪ to Superior Street

▪ length: 420 metres

▪ Undertake a Schedule B 
Class EA

▪ new alignment

▪ to be located on non-
City owned property

Phase 2

Note: 
Alignment 
schematic 
only
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Schedule B Class EA Status

▪ Background info collected

▪ topographic survey

▪ geotechnical investigation

▪ Environmental Impact Study

▪ Reviewing 5 potential alignments

Phase 2

▪ City in discussions with 
property owners for 
easements 

▪ 595 9th Avenue East

▪ 1010 Superior Street

We are here
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Scope of Work

▪ REPLACE and UPSIZE 
watermain on Superior 
Street 

▪ from dead end

▪ to 9th Avenue East

▪ length: 280 metres

Phase 2
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Scope of Work

▪ ABANDON watermain on 
private property

▪ 143006 Superior Street

▪ NEW connection

▪ to 9th Avenue East

Phase 2
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Scope of Work

▪ REPLACE and UPSIZE 
watermain 

▪ from 9th Avenue East

▪ to 8th Avenue ‘B’ 
East/4th Street East

▪ length: 160 metres

Phase 2
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Public 
Consultation

Summer 2023

Engineering
Design

Fall 2023

Tender
Period

Winter 2024

Construction
Period

Summer 2024

Schedule

Phase 2
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Scope of Work

▪ REPLACE distribution 
watermain

▪ REPLACE or RELINE 
sanitary sewer (localized 
areas only) 

▪ REPLACE all water and 
sanitary services

▪ REPLACE storm sewer

Phase 3
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Scope of Work

▪ REPLACE road asphalt

▪ REPLACE guiderail

▪ REPLACE sidewalk 
(localized areas only)

Phase 3
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Engineering
Design

2024

Tender
Period

Late 2024

Construction
Period

2025 to 2026

Schedule

Phase 3

Note: Tender and construction periods 
subject to MTO Connecting Link funding
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QUESTIONS



  

 

 

Appendix I: 
Public Information Centre 

Presentation 
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9TH AVENUE EAST LOOPING WATERMAIN
S C H E D U L E  B  C L A S S  E A  -  P U B L I C  I N F O R M AT I O N  C E N T R E

November 16, 2023



2

▪ Project Contacts

▪ Study Area

▪ Class EA Overview

▪ Problem/Opportunity Statement

▪ Class EA Schedules

▪ Background Studies/Investigations

▪ Alternative Solutions

▪ Implementation Schedule

▪ Questions

AGENDA
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Project Contacts

Mark Figueroa, P.Eng.

Project Manager
Tatham Engineering Limited
(705) 444-2565 ext. 2142
mfigueroa@tathameng.com

Chris Webb, P.Eng.

Mgr of Engineering Services
City of Owen Sound
(519) 376-1440 ext. 3300
cwebb@owensound.ca
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Study Area



5

Class EA Overview

WE ARE HERE
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“That existing infrastructure, road and sidewalk 
needs and deficiencies within the subject length 
of 9th Avenue East (100 metres south of Superior 
Street to 100 metres north of 9th Street East) be 
addressed in an environmentally sound manner, 
in consideration of City standards and policies, 
infrastructure requirements and active 
transportation opportunities, with the objective 
of providing safe and reliable service to the 
people of Owen Sound.”

Problem/Opportunity Statement
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Class EA Schedules 

Exempt Activities (formerly Schedule A/A+)

▪ Watermain and sewer replacements or extensions within an 
existing City owned road allowance or utility corridor

▪ Reconstruction of an existing road where number of lanes does 
not increase

▪ Sidewalk replacements or extensions 

▪ Guiderail installation

Schedule B Activities

▪ Watermain and sewer replacements or extensions not located 
within an existing City owned road allowance or utility corridor
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Class EA Schedules 
Previously complete 
“Exempt” activities 
(2023)

▪ Phase 1 looping 
watermain in utility 
corridor & 6th Street East
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Class EA Schedules 
Previously complete 
“Exempt” activities 
(2023)

▪ Watermain replacement 

▪ Storm sewer 
replacement on 9th 
Avenue East

▪ Localized sanitary sewer 
replacements

▪ Road reconstruction

▪ Localized sidewalk 
extensions and 
improvements

▪ Guiderail replacement

Future “Exempt” 
activities 
(Timeline TBD)
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Class EA Schedules 
Previously complete 
“Exempt” activities 
(2023)

▪ Complete watermain 
loop from Superior 
Street to 6th Street East

▪ No road allowances or 
City owned utility 
corridors available

Future “Exempt” 
activities 
(Timeline TBD)

Future Schedule B 
activities (2024)
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Background Studies/Investigations

Topographic Survey 

▪ Collect location and elevation of all surface features

▪ Forms basis for planning and design

Geotechnical Investigation 

▪ Determine subsurface conditions (soil types, presence/depth of 
bedrock)

▪ Collect and analyze soil samples for contaminants and identify 
options for reuse of excess soil generated during construction 

▪ Provides specifications for road and pipe construction

Hydrogeological Study 

▪ Determine groundwater table elevation

▪ Identify dewatering requirements during construction

▪ Forms basis for required dewatering permits from MECP
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Background Studies/Investigations

Environmental Impact Study 

▪ Collected and reviewed background records from:

▪ Grey County

▪ Ministry of Natural Resources and Forestry 

▪ Ministry of the Environment, Conservation and Parks records

▪ Conducted field surveys:

▪ 2 vascular plant inventories (spring and summer 2022)

▪ 2 dawn breeding bird surveys

▪ Completed a Species at Risk habitat assessment through desktop 
reviews and fieldwork

▪ Assessed the potential direct and indirect impacts of the project 
on Natural Heritage Features and Functions in the study area
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Alternative 0 – Do Nothing
Criteria Comments Score

Technical 
(Water Operations)

- Operational needs not addressed

Social Environment

- No easements required
- Watermain break results in detrimental 
impacts to commercial and institutional 
properties 

Natural 
Environment

- No adverse impacts

Heritage | 
Archaeological | 
Cultural Impacts

- No adverse impacts

Cost
- No capital cost
- Maintenance costs remain (flushing, fixing 
breaks)

TOTAL: 13

0

1

5

5

2
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Alternative 1
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Alternative 1
Criteria Comments Score

Technical 
(Water Operations)

- Operational needs addressed
- Relatively straight alignment

Social Environment
- New easements required on 2 properties
- Significantly reduces impacts of watermain 
breaks (less customers affected)

Natural 
Environment

- Fragments woodland in south half
- Encroaches on potential SAR bat habitat

Heritage | 
Archaeological | 
Cultural Impacts

- No adverse impacts
- Previously disturbed area in north half

Cost
- Lowest capital cost (shortest length)
- Reduces maintenance costs (flushing, 
fixing breaks)

TOTAL: 19

5

3

1

5

5
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Alternative 2
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Alternative 2
Criteria Comments Score

Technical 
(Water Operations)

- Operational needs addressed
- Relatively straight alignment

Social Environment

- New easement required on 1 property
- Widen existing easement on 1 property
- Significantly reduces impacts of watermain 
breaks (less customers affected)

Natural 
Environment

- Minimal impacts (limited tree removals)

Heritage | 
Archaeological | 
Cultural Impacts

- No adverse impacts
- All areas previously disturbed 

Cost
- Lowest capital cost (shortest length)
- Reduces maintenance costs (flushing, 
fixing breaks)

TOTAL: 23

5

5

5

4

4
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Alternative 3
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Alternative 3
Criteria Comments Score

Technical 
(Water Operations)

- Operational needs addressed
- Straight alignment

Social Environment
- Widen existing easements on 2 properties
- Significantly reduces impacts of watermain 
breaks (less customers affected)

Natural 
Environment

- Minimal impacts (limited tree removals)

Heritage | 
Archaeological | 
Cultural Impacts

- No adverse impacts
- All areas previously disturbed 

Cost

- Lowest watermain capital cost (shortest 
length) but must relocate building on Grey 
County property
- Reduces maintenance costs (flushing, 
fixing breaks)

TOTAL: 19

5

5

4

4

1
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Alternative 4
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Alternative 4
Criteria Comments Score

Technical 
(Water Operations)

- Operational needs addressed
- Several bends in alignment, longer length

Social Environment

- Widen existing easements on 2 properties
- New easements required on 2 properties
- Significantly reduces impacts of watermain 
breaks (less customers affected)

Natural 
Environment

- Limited tree removals
- Will encroach into wetlands

Heritage | 
Archaeological | 
Cultural Impacts

- No adverse impacts
- All areas previously disturbed 

Cost

- Largest watermain capital cost (longest 
length)
- Reduces maintenance costs (flushing, 
fixing breaks)

TOTAL: 15

4

5

1

3

2
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Alternative 5
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Alternative 5
Criteria Comments Score

Technical 
(Water Operations)

- Operational needs addressed
- Several bends in alignment, longer length

Social Environment

- New easements required on 3 properties
- Hydro One won’t allow infrastructure or 
easements through high voltage area
- Significantly reduces impacts of watermain 
breaks (less customers affected)

Natural 
Environment

- Limited tree removals
- Will encroach into wetlands

Heritage | 
Archaeological | 
Cultural Impacts

- No adverse impacts
- All areas previously disturbed 

Cost

- Largest watermain capital cost (longest 
length)
- Reduces maintenance costs (flushing, 
fixing breaks)

TOTAL: 12

4

5

1

2

0
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Criteria Do Nothing 1 2 3 4 5

Technical
(Water Operations)

Social Environment

Natural Environment

Heritage | 
Archaeological | 
Cultural Impacts

Cost

Total Score 13 19 23 19 15 12

5

Recommended Alternative

5

5

2

0

RECOMMENDED 
ALTERNATIVE

1

5

4

5 5 5 5

0

5 5 4 4

3

1

5

4

5

4

4

1

3

2

1

2

1
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Public 
Consultation

Fall 2023

Legal Survey & 
Engineering

Design

Winter/Spring 
2024

Tender
Period

Spring/Summer 
2024

Construction
Period

Summer/Fall 
2024

Implementation Schedule
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QUESTIONS
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