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Executive Summary 

Romspen FC Homes contracted Cambium Inc. to complete a hydrogeological assessment at 

the Site located on Part of Lot 26, Concession 6, in the Town of the Blue Mountains, County of 

Grey and fronts onto Old Lakeshore Road.   

The hydrogeological assessment was required by the Grey Sauble Conservation Authority to 

determine the depth of bedrock and the position of the water table on-site. 

In total eight (8) test-pits were advanced across the site to a maximum depth of 3.05 metres 

below ground surface or to the bedrock contact.  Upon completion of the test-pit investigation 

three soil samples were submitted for grain size analysis. 

The results of the test-pit investigation indicate that the thickness of the overburden soils is 

relatively thin, considering only two of the test-pits were extended to a depth of 3.05 metres 

below ground surface without encountering bedrock.   The grain size analysis determined that 

the native soils were primarily fine grained, however sporadic deposits of coarser grained soils 

were encountered.    

Groundwater was observed near the overburden/bedrock interface or within the bedrock in five 

(5) of the eight (8) test-pits advanced on-site.  

A review of the Ministry of Environment and Climate Change Water Well Information System 

indicated that there were seven well records recorded within 500 m of the Site.  The well 

records indicated that the wells were completed into the bedrock at variable depths.  The water 

well records did corroborate the findings of the test-pit investigation which indicated that the 

overburden deposits are relatively shallow and comprised primarily of fine grained soils (with 

sporadic coarser grained deposits). 

The stormwater management controls designed for the Site should account for the 

hydrogeological conditions described herein. 
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1.0 Introduction 

Cambium Inc. (Cambium) was retained by Romspen FC Homes to complete a hydrogeological 

assessment at a property located on Old Lakeshore Road in Camperdown, Ontario (hereafter 

referred to as the Site).  The Site has no civic address, but is located just east of the 

intersection with Camperdown Road.  The hydrogeological assessment was required by the 

Grey Sauble Conservation Authority (GSCA) to determine the position of the water table and 

depth to bedrock for storm water management implications for a proposed 40 unit residential 

development at the Site.  This report outlines the findings of the hydrogeological assessment 

completed by Cambium and intends to satisfy the requirements set forth by the GSCA and the 

Town of the Blue Mountains (Town). 

1.1 Site Description 

The Site is located in Camperdown, which is approximately 15 kilometres (km) west of 

Collingwood and is located on Part of Lot 26, Concession 6, in the Town of the Blue 

Mountains, County of Grey.  The total Site area is approximately 6.61 hectares (ha) and fronts 

onto Old Lakeshore Road.  An outline of the property boundaries of the Site has been attached 

as Figure 1. 

The Site is currently undeveloped and exists as forested land.  Most of the property exists as 

relatively flat land that slopes marginally northwards, towards Georgian Bay.  The slope 

increases dramatically in the southern third of the Site (approximately).  This area is also 

heavily vegetated and backs onto a small residential subdivision.  The land use to the south 

and north is residential and rural residential (respectively) and forested lands are found 

adjacent the Site to the east and west. 

According to GSCA mapping, the southern and eastern fringes of the Site fall within regulated 

areas.  Additionally, a small area of regulated land is found on-Site just south of Old Lakeshore 

Road.  A map of the regulated areas has been attached in Appendix A. 

According to the Ontario Flow Assessment Tool (Ministry of Natural Resources and Forestry, 

2014) there are no streams or rivers found on-Site.   
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2.0 Methodology 

2.1 Background Information 

A thorough review of the available relevant background information was undertaken for this 

study, which included the following: 

 Armstrong, D.K. and Dodge, J.E.P., 2007.  Paleozoic geology of southern Ontario; 

Ontario Geological Survey, Miscellaneous Release--Data 219 

 Ontario Geological Survey, 2010. Surficial geology of Southern Ontario; Ontario 

Geological Survey, Miscellaneous Release--Data 128-REV 

2.2 Test-Pit Investigation 

On January 22, 2018 a test-pit investigation was completed by Cambium to determine the 

subsurface conditions across the property.  Prior to the field work public locates were obtained 

and a health and safety plan was prepared for the Site. 

The test-pits were excavated using a tracked excavator under the supervision of a Cambium 

technician.  A total of 8 test-pits, designated as TP101-18 through TP108-18 were advanced 

throughout the Site.  Samples of each soils horizon were collected and logged.  Open test-pits 

were backfilled with excavated soils and compacted with the excavator bucket.  The logs of the 

test-pits have been attached as Appendix B. 

An attempt was made to advance test-pits in the area of the Site that will remain as open 

space (i.e. the southern portion of the Site).  However, the excavator could not safely access 

these areas due to the relatively steep slopes.   

Three (3) soil samples were submitted to Cambium’s geotechnical laboratory for grain size 

analysis.  The laboratory results of the grain size analyses are attached in Appendix C.   The 

results of the test-pit investigation and the grain size analyses are discussed in the following 

sections.  
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3.0 Hydrogeological and Geological Setting 

3.1 Topography and Drainage 

As discussed previously, most of the Site is flat and exhibits a shallow slope, dipping 

northwards towards Georgian Bay, while steep slopes are present along the southern 

boundary of the Site.  Runoff is interpreted to flow northwards off-Site and discharge into a 

shallow ditch located on the southern side of Old Lakeshore Road. 

3.2 Geological and Hydrogeological Conditions 

The bedrock in the area of the Site is described as being part of the Blue Mountain Formation 

(Armstrong, D.K. and Didge, J.E.P., 2007).  The Blue Mountain Formation is described as 

blue-grey to grey-brown shales with thin, minor interbeds of limestone and siltstone (Ontario 

Geological Survey, 2010). 

According to the text titled Physiography of Southern Ontario (Third Edition) (Chapman, L.J. 

and D.F. Putnam, 1984) the Site is primarily located within the physiographic region known as 

the Beaver Valley.  The Beaver Valley is a small, but well defined region of approximately 200 

km² that occupies a sharply cut indentation in the Niagara cuesta opening upon Georgian Bay. 

The quaternary geology mapping of the Site indicates that there is Paleozoic bedrock found at 

surface in the area (Ontario Geological Survey, 2010).   

Although the results of the test-pit investigation indicated that bedrock was not encountered at 

surface on-site, the depth of the overburden soils were observed to be relatively thin, overlying 

the shale bedrock.  The results of the test-pit investigation are discussed in the following 

section.   
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4.0 Results and Discussion 

Eight (8) test-pits were advanced across the Site.  The test-pits were advanced to depths 

ranging between 1.22 metres below ground surface (mbgs) and 3.05 mbgs.   

Clay and silt/clayey silt soils were encountered at surface at each test-pit.  The depth of these 

soils ranged between 0.76 mbgs and 2.44 mbgs, and were reported to contain some to trace 

gravel.  One representative sample of this soil type was collected from TP103-18 and 

submitted for grain size analysis. 

At test-pits TP101-18, TP102-18, TP107-18 and TP108-18 soils comprising primarily of clay 

were reported to be underling the clay and silt/clayey silt soils.  A sample of the clay soil was 

collected from TP108-18 and submitted for grain size analysis.   

Coarser soils consisting of silty sand and sand and gravel were encountered at test-pits 

TP101-18 and TP106-18, respectively.  These soils were observed beneath the units 

described above.  A sample of the sand and gravel collected from TP106-18 was submitted for 

grain size analysis.   

The soils outlined above were mostly described as being dense/compact and moist to 

saturated. 

It is noted that at test-pit TP104-18 a clay drainage pipe was encountered at a depth of 1.22 

mbgs.  Some water was observed to be flowing out of the broken pipe. 

4.1.1 Grain Size Analyses 

As described above, soil samples collected from TP103-18, TP106-18 and TP108-18 were 

submitted for grain size analysis.  The results of the grain size analyses are outlined below: 

TP103-18: Sample GS1 

 This soil was described as a silty sandy clay, some gravel and cobbles (which 

were interpreted to be shale) and extended from surface to a depth of 0.76 mbgs.  
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This soil was classified as CL according to the Unified Soil Classification System 

and comprised of 27% sand and 73% fines. 

TP106-18: Sample GS2 

 This soil was described as sandy gravel, some silt, trace clay.  Cobbles were also 

noted in the test-pit but they have been interpreted to be part of the weathered 

shale bedrock.  This soil sample extended from 1.83 mbgs and 2.13 mbgs.  This 

soil was classified as GW according to the Unified Soil Classification System and 

comprised of 41% gravel, 32% sand and 27% fines. 

TP108-18: Sample GS2 

 This soil was described as clay and silt.  This soil sample extended from 2.44 

mbgs and 3.05 mbgs.  This soil was classified as CL-ML according to the Unified 

Soil Classification System and comprised of 100% fines. 

4.1.2 Bedrock and Groundwater 

The bedrock was observed to be shale.  Test-pits TP101-18 through TP106-18 encountered 

shale at depths ranging between 0.76 mbgs and 2.74 mbgs. Each test-pit, where shale was 

encountered, was advanced beyond the initial shale contact (with the exception of TP102-18, 

which was terminated at the assumed shale contact).  Test-pits TP107-18 and TP108-18 were 

advanced to a depth of 3.05 mbgs without encountering bedrock.   

Test-pits TP101-18, TP104-18, TP105-18, TP106-18 and TP107-18 reported groundwater 

flowing into the excavation.  The remaining test-pits generally reported moist to wet soils, but 

no flowing water.  The depth at which flowing water was encountered ranged between 1.00 

mbgs and 2.44 mbgs. 

Information pertaining to the depths at which bedrock and groundwater were encountered at 

each test-pit has been outlined in Embedded Table 1. 
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Embedded Table 1  Bedrock and Groundwater Information 

Test-Pit 

Depth of Initial 
Bedrock Contact 

Depth of Advancement 
Through Bedrock       

Total Depth of Test-Pit   
Depth of 

Groundwater  

(mbgs) (m) (mbgs) (mbgs) 

TP101-18 1.37 0.76 2.13 1.20 

TP102-18 2.74 0.00 2.74 Not observed 

TP103-18 0.76 0.46 1.22 Not observed 

TP104-18 1.22 0.30 1.52 1.30 

TP105-18 0.61 0.61 1.22 1.00 to 1.30 

TP106-18 2.13 0.92 3.05 1.83 to 2.13 

TP107-18 Not encountered N/A 3.05 2.44 

TP108-18 Not encountered N/A 3.05 Not observed 

4.1.3 Water Well Records Review 

The Ministry of Environment and Climate Change (MOECC) Water Well Information System 

(WWIS) was accessed to review borehole records that were found within 500 m of the Site. 

In total there were seven (7) water well records found within 500 m of the Site.  Of the seven 

(7) records, two (2) recorded the abandonment of a well.  The remaining five (5) reported the 

installation of a drilled well.  The wells were installed to depths ranging between 7.9 mbgs and 

25.3 mbgs.  Four (4) wells were installed in limestone bedrock and one (1) was installed in 

shale bedrock. 

When the information was included, it was reported that groundwater was encountered 

between 14.63 mbgs and 24.39 mbgs (in the bedrock).  Static water levels were reported to 

range between 2.44 mbgs and 18.29 mbgs. 

The overburden materials were recorded to be fine grained soils, sporadically interbedded with 

sandy soils. 

4.1.4 Summary and Recommendations 

The results of the test-pit investigation indicated that the thickness of the overburden found on-

Site is relatively thin, since only two (2) test-pits did not encounter bedrock within the upper 

3.05 m of overburden.  The overburden was comprised primarily of fine grained silt and clay 
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soils.  Coarser grained soils were also reported on-Site, however their presence was sporadic 

(only being reported at two (2) test-pits). 

Five (5) test-pits extended beyond the initial bedrock contact into, what has been interpreted to 

be incompetent shale bedrock (indicating that the bedrock quality of the shale at the 

overburden bedrock interface is likely low). 

Groundwater was observed to be relatively shallow on-Site, ranging between 1.00 mbgs and 

2.44 mbgs. The groundwater was observed to be flowing near the bedrock/overburden 

interface or within the bedrock itself.  The groundwater encountered on-Site is considered to 

be part of the same aquifer that is found in the overburden and shallow bedrock.    

The presence of fine grained soils at surface was corroborated by the review of MOECC water 

well records.  The depth at which groundwater was encountered (when that information was 

included) was reported to be within bedrock.  As such, the groundwater that was reported from 

the MOECC well logs is likely a part of a deeper bedrock aquifer or aquifers.   

The stormwater management controls designed for the Site should account for the geological 

and hydrogeological conditions described herein. 
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5.0 Conclusions 

Romspen FC Homes contracted Cambium to complete a hydrogeological assessment at the 

Site located on Part of Lot 26, Concession 6, in the Town of the Blue Mountains, County of 

Grey and fronts onto Old Lakeshore Road.  Upon completion of the hydrogeological 

assessment it was determined that the overburden soils were relatively thin and comprised 

mainly of fine grained soils.  The bedrock was reported to be of poor quality due to the ability of 

the excavator to advance through the shale.  Groundwater was reported to be relatively 

shallow across the Site and was observed near the overburden/bedrock interface or within the 

bedrock.  

The stormwater management controls designed for the Site should account for the geological 

and hydrogeological conditions described herein. 
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TEST PIT LOGS
Innovative Planning Solutions ‐ Camperdown, Blue Mountains 
Technician: J.Macphail
Cambium Reference No. 7072‐001
Completed January, 22, 2018

Test Pit ID
Depth 

(mbgs
1)

Soil 

Sample
Material Description

TP101‐18 0 ‐ 0.76 GS1 Brown clayey silt, some rootlets & organics, stiff, moist 4931437

0.76 ‐ 0.91 GS2 Grey brown clay, trace rootlets, stiff, moist

0.91 ‐ 1.37 GS3 Light brown silty sand, some gravel, compact, moist to saturated 

1.37 ‐ 2.13 GS4 Shale Bedrock

2.13 Test pit terminated at 2.31 mbgs, free flowing water at 1.2 mbgs

Less then 10 cm of water at base of testpit at completion 

TP102‐18 0 ‐ 0.76 GS1 Medium brown clayey silt, some rootlets & organics, stiff, moist 4931389

0.76 ‐ 2.74 GS2 Brownish grey clay, stiff, moist

Rootlets at 1.3 mgbs

2.74 Test‐pit terminated at 2.74 mbgs on bedrock, test‐pit dry upon completion 

 

TP103‐18 0 ‐ 0.76 GS1 Darkbrown silty sandy clay, some rootlets & organics, some shale, stiff, saturated 4931441

0.76 ‐ 1.22 GS2 Shale

1.22 Test pit terminated at 1.22 mbgs, test‐pit dry upon completion 

 

TP104‐18 0 ‐ 0.61 GS1 Dark brown clayey silt, trace gravel, some organics & rootlets, stiff, saturated 4931425

0.61 ‐ 0.76 GS2 Shale 

0.76 ‐ 1.22 GS3 Light brown clayey silt, some shale, stiff, saturated

1.22 ‐ 1.52 GS4 Shale, trace sand, very stiff, saturated

1.52 Testpit terminated at 1.52 mbgs in bedrock, freeflowing water at 1.3mbgs

   0.1 m of water at base of test‐pit upon completion 

  Note: weeper/drainage pipe  was found at 1.22 mbgs

TP105‐18 0 ‐ 0.61 GS1 Darkbrown clayey silt, some rootlets &organics, some gravel, stiff, saturated 4931451

0.61 ‐ 1.22 GS2 Shale, trace sand, trace clay, stiff, saturated

1.22 Test‐pit terminated at 1.22 mbgs in bedrock, free flowing water between 1.0 mbgs

  and 1.3 mBGS

  0.15 m of water at the base of the test pit upon completion 

TP106‐18 0 ‐ 1.83 GS1 Dark brown clayey silt, some gravel and cobbles (shale), some organics and rootlets, stiff, 4931489

dry to moist

1.83 ‐ 2.13 GS2 Brown sandy gravel, some silt, trace clay, dense, moist to saturated

2.13 ‐ 3.05 GS3 Shale, saturated

No orangics & rootlets after 0.3 mgbs

3.05 Test‐pit terminated at 3.05 mbgs, free flowing water between 1.83 mbgs and 2.13 mbgs

  0.25 m of water at the base of the test pit upon completion 

 

TP107‐18 0 ‐ 0.61 GS1 Dark brown clayey silt, trace gravel, some organics and rootlets, stiff, moist to saturated 4931399

0.61 ‐ 2.44 GS2 Medium brown clayey silt, some sand, some gravel and cobbles, moist to saturated

2.44 ‐ 3.05 GS3 Grey clay, very stiff, saturated

3.05 Test pit terminated at 3.05 mbgs, free flowing water at 2.44mbgs

 

TP108‐18 0 ‐ 2.44 GS1 Light brown clay, some silt, some organics and rootlets, stiff, moist 4931365

2.44 ‐ 3.05 GS2 Grey clay and silt, dense, saturated

  No organics & rootlets after 0.6 mbgs

3.05 Test pit terminated at 3.05 mbgs, and dry upon completion 

 

Notes: 1. Metres Below Ground Surface

548244

548241

548210

548207

UTM Coordinates 

Zone 17T

548077

548087

547998

548106
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Grain Size Distribution Chart
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Grain Size Distribution Chart

Issued By: Date Issued:

2.39Sandy Gravel some Silt trace Clay GW 5.200 0.190 0.0029 1793.10

27

Classification D60 D30 D10 Cu

TP 106-18 GS 2 1.8 m to 2.1 m 41 32

Sample Date:

(Senior Project Manager)
February 1, 2018

Location:

Location Sample No. Depth Gravel Sand Silt Clay Moisture

17.4

Description Cc

Project Name:

Project Number:

1.8 m to 2.1 m

Romspen FC Homes

Hydrogeological Assessment, Camperdown, Blue Mountains

7072-001

TP 106-18    GS 2

January 22, 2018 Jonathan Macphail - Cambium Inc.

Depth:

Sampled By:

Client:

Lab Sample No: S-18-0060
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Grain Size Distribution Chart

Issued By: Date Issued:

-Clay and Silt CL-ML 0.002 - - -

100

Classification D60 D30 D10 Cu

TP 108-18 GS 2 2.4 m to 3 m 0 0

Sample Date:

(Senior Project Manager)
February 1, 2018

Location:

Location Sample No. Depth Gravel Sand Silt Clay Moisture

37.2

Description Cc

Project Name:

Project Number:

2.4 m to 3 m

Romspen FC Homes

Hydrogeological Assessment, Camperdown, Blue Mountains

7072-001

TP 108-18    GS 2

January 22, 2018 Jonathan Macphail - Cambium Inc.

Depth:

Sampled By:

Client:

Lab Sample No: S-18-0061
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Appendix D

 MOECC Water Well Records
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