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Diane Sweet 

57 Queen Victoria Street 

Camden East, ON  

K0K 1J0 

 

Attn: Mr. Ben Sweet 

  

Re: Geotechnical Investigation – Proposed Registered Right-of-Way – 1539 County Road 
7, Prince Edward County, Ontario 

Cambium Reference: 12727-001 

  

Mr. Sweet, 

This report, prepared by Cambium Inc. (Cambium) summarizes the geotechnical investigation 

completed at 1539 County Road 7, Prince Edward County, Ontario (Site) for Diane Sweet (Client). 

The purpose of the investigation was to determine soil and groundwater conditions at the Site and 

to provide geotechnical engineering recommendations with regards to site preparation and design 

for the proposed right-of-way to be constructed at the Site. 

GEOTECHNICAL INVESTIGATION  

SITE AND PROJECT DESCRIPTION  

The property is located in South Bay area of Prince Edward County, Ontario and fronts along the 

Bay of Quinte, in the area of the Adolphus Reach which opens to Prince Edward Bay and Lake 

Ontario thereafter. The property is generally rectangular in shape and for the purposes of this 

report, the shoreline of the Adolphus Reach will be considered as running along the north limits of 

the property. County Road 7 runs in the east - west direction and bounds the property to the south 

where a driveway connects to County Road 7. The property is bound to the west and east by 

residential homes accessed by the right-of-ways known as Malloy and Birch Lane, respectively.   

Currently there exists a single story raised bungalow with a basement on the site, two Quonset 

huts on the property used for the storage of farm equipment and straw or hay, and two small barns 

along the east side of the property. All of the aforementioned infrastructure is located directly north 

of County Road 7, within approximately 60 meters of the road. A driveway exists on the site and 

continues past the house and barns and traverses a slope to a lower section of the property that 

consists of two sections of arable land. The driveway was used for farm equipment access to the 

lower tableland and was excavated into the face of the slope previously by the father of Client. The 

sections of arable land are dissected by an agriculture drainage that outlets into the Adolphus 

Reach.  
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SUBSURFACE INVESTIGATION 

Cambium visited the site on July 28, 2021 to perform a test pit investigation to capture data for the 

proposed expansion of the existing driveway along the face of the slope on site and observe any 

groundwater present at the site. Six (6) test pits, designated as TP101-21 through TP106-21, were 

excavated while Cambium personnel were onsite, allowing our engineer to observe the excavation 

of in-situ soils, sample the material and perform Dynamic Penetration Testing. The test pits were 

dug to between approximately 0.15 and 2.2 meters below ground level (mbgl). The test pits were 

located on both the uphill and downhill side of the existing driveway, and were place throughout 

the entire length of the driveway from the crest to the toe of the slope. Test pit location are shown 

in Figure 1. Dynamic Probe Penetration Test (DPT) values were recorded for the sampled intervals 

as the number of blows required to drive a 19 mm diameter steel rod 150 mm into the soil with an 

8 kg hammer falling 750 mm. The DPT values are used in this report to assess consistency of 

cohesive soils, relative density of non-cohesive materials, and confirm the depth of bedrock. The 

encountered soil units were logged in the field using visual and tactile methods. Open test pits were 

checked for groundwater and general stability prior to backfilling. The test pits were backfilled with 

the excavated material and compacted with the backhoe bucket following Cambium’s departure 

from the site. 

SUBSURFACE CONDITIONS 

The subsurface conditions at the site predominantly consist of a surficial layer of topsoil silty sand 

overlying a brown to grey brown silt with varying amounts of gravel, sand, and clay. These soils 

were encountered throughout the test pit excavations. Bedrock was encountered within test pits 

TP103-21 and TP104-21. The test pit locations are shown on Figure 1 and the individual soil units 

are described in detail below. A summary of soil descriptions are provided in Appendix A. 

TOPSOIL 

A surficial layer of topsoil with some organics was encountered throughout the site. The topsoil had 

an approximate thickness ranging from 200 to 450 mm. This surficial layer is black to dark brown 

in colour and consisted of silty sand to gravelly sand. The DPT values indicate that the material has 

a loose relative density. The topsoil was moist at the time of the investigation. 

Assessments of organic matter content or other topsoil quality tests were beyond the scope of this 

study. 

SILTY GRAVELLY SAND 

Fill material was encountered in TP105-21 and TP106-21. The fill material consisted of silty gravelly 

sand and appeared to be native material from the site that was moved and placed during the initial 

construction of the driveway. The material can be described as dark brown to black, moist, loose, 

and with organics and rootlets.  
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SAND  

A sand layer was encountered in TP103-21, extending from the topsoil layer to the maximum depth 

explored of 2.2 mbgl. The sand was light brown to brown in colour and with some silt and trace fine 

gravel. The DPT values indicate that the material has a compact relative density based on DPT 

blowcounts of 12 to 20 for 150 mm of penetration. The silt was moist at the time of the investigation 

with a natural moisture content 5.9% based on laboratory testing.  

Laboratory particle size distribution analyses was completed on one (1) sample of the sand 

material, in order to characterize the range of textures encountered on Site. The soil sample and 

analysis results are summarized in Table 1 based on the Unified Soil Classification System (USCS) 

and the analysis results are provided in Appendix B. 

Table 1:  Particle Size Distribution – Sand  

Sample Depth 
(mbgs) 

Soil % 
Gravel 

% 
Sand 

% Silt 
and Clay 

% 
Moisture  

TP103-21 SS2 0.3-2.2 Sand some silt, trace clay 3 86 11 5.9 

 

The fine sands encountered are typical throughout Prince Edward County and are often 

encountered at the bottom of slopes as alluvial materials having been deposited during periods of 

high water throughout the area.  

GRAVEL  

A gravel layer was encountered in TP102-21 and TP104-21, extending from below the topsoil 

material to a depth of approximately 1.0 mbgl in both test pits.  The gravel was brown to grey in 

colour and with some silt and trace amounts of sand.  

The DPT values indicate that the material has a compact to very dense relative density. The gravel 

was moist at the time of the investigation with a natural moisture content of 7.4% based on 

laboratory testing.  

Laboratory particle size distribution analyses was completed on one (1) sample of the gravel 

material, in order to characterize the range of textures encountered on Site. The soil samples and 

analysis results are summarized in Table 1 based on the Unified Soil Classification System (USCS) 

and the analysis results are provided in Appendix B.  

Table 2:  Particle Size Distribution – Gravel  

Sample Depth 
(mbgs) 

Soil % 
Gravel 

% 
Sand 

% Silt 
and Clay 

% 
Moisture  

TP102-21 SS2 0.45 – 0.95 Gravel some Silt trace Sand 79 5 16 7.4 
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BEDROCK 

Bedrock was encountered in all test pits with the exception of TP103-21. The bedrock consisted of 

grey, deeply weathered, highly fractured limestone with silt, clay, and sand embedded within the 

bedrock matrix. 

GROUNDWATER 

Free standing groundwater or caving was not observed during the excavation. Based on these 

observations, the groundwater table at the Site is appears to be embedded within the bedrock. It is 

noted that groundwater conditions at the Site may vary due to seasonal fluctuations in precipitation 

and temperature.  

DRIVEWAY EXISTING CONDITIONS 

Based on the test pit logs, as well as the photos shown in Appendix C, the subsurface of the 

driveway generally consists of the gravel overlying limestone bedrock. Several bedrock outcrops 

along the driveway were observed during the investigation. The driveway has been cut into the 

slope at several areas, most notably along the entrance to the slope. The slope of the driveway 

varies between relatively flat in some areas near the bottom to approximately 20% (1V:5H) at the 

top of the driveway. The slope which the driveway traverses ranges from approximately 1V:3H to 

1V:2V, however, there exists a shear limestone cliff (1V:0H) on the uphill side of the driveway 

extending from the entrance to mid-way along the driveway. A switchback is situated approximately 

half-way down the slope. The exposed limestone bedrock cliff is deeply weathered and highly 

fractured; the bedrock was excavated with little to no effort at the time of the investigation. The 

width of the driveway ranges from approximately 3.5 meters at its thinnest and 6 meters at its widest 

(near the switch back).  
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BY-LAW NO. 3121-2012 

The Corporation of the County of Prince Edward has adopted by-law number 3121-2012 titled ‘A 

By-Law to Adopt the Provision of Municipal Emergency Service to Properties on Private 

Roadways’.  The by-law sets for criteria for which private roadways must be constructed to allow 

for adequate access for emergency vehicles when responding to residential calls. The following 

criteria are listed in the by-law and would be deemed applicable to the construction of the proposed 

right-of-way in its existing condition: 

 Have a clear width of not less than 6 meters unless it can be established by the service 

provider that a lesser width is satisfactory. 

 Have a turnaround facility for any dead end of the private road, exceeding 90 meters from 

a public thoroughfare. 

 Have a change in gradient of not more than 1 in 12.5 over a minimum of fifteen (15) meters. 

 Have an unobstructed path of travel for the firefighter from the vehicle to the principal 

entrance or entrances which shall not exceed forty-five (45) meters.  

 Be designed to support the expected loads imposed by firefighting and environmental 

services apparatus and be surfaced with material designed to permit accessibility under all 

climate conditions.  

Designers should reference the by-law to ensure that all applicable criteria is adhered to, which 

may extend beyond the aforementioned list.  
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RECONSTRUCTION RECCOMMENDATIONS  

The following reconstruction recommendations are provided to allow for the reconstruction of the 

existing driveway in an effort to create a right-of-way to access three proposed severed parcels at 

the existing site. The following recommendations are based on borehole information and are 

intended to assist designers. Recommendations should not be construed as providing instructions 

to contractors, who should form their own opinions about site conditions. It is possible that 

subsurface conditions beyond the borehole locations may vary from those observed. If significant 

variations are found before or during construction, Cambium should be contacted so that we can 

reassess our findings, if necessary. 

ROAD SURFACE STRUCTURE 

The current driveway subsurface consists of bedrock with between 200 to 300 mm of gravelly fill 

near the top of the slope. Towards the bottom of the slope the layer of fill or overburden soil begins 

to thicken, with approximately 1 meter of overburden material at the end of the existing driveway.  

The top 200 mm of the existing driveway granular base should be stripped and stockpiled onsite 

for re-use if stripped material meets specifications of OPSS 1010 Granular B.  Following the 

removal and stockpiling of the upper layer, the underlying subgrade soils should be subexcavated 

to a depth of 200 mm.  This material will not be re-used for the driveway and can be used for 

general landscaping onsite or disposed offsite.  The exposed subgrade material should be 

compacted and proof-rolled with a heavy self-propelled vibratory compactor. Any soft-loose areas 

identified during the proof-rolling should be subexcavated and replaced with a granular fill meeting 

the specifications of OPSS 1010 Granular B. 

The stockpiled fill from the surface of the existing driveway should be re-used as subbase material, 

placed in a 200 mm thick lift and compacted to 98% of standard Proctor maximum dry density 

(SPMDD).  A 200 mm thickness of imported OPSS 1010 Granular A should be used for the granular 

base of the driveway. The Granular A can be placed in one lift and should be compacted to 98% of 

SPMDD. 

If soft/wet areas are identified during construction, consideration should be given to placing a 

geotextile filter fabric (Terrafix 270R or equivalent) below the granular subbase. 
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DRIVEWAY WIDENING  

Where the driveway requires widening to meet the width and grade specifications set forth in By-

law NO. 3121-2012, the road structure for should consist of 150 mm of Granular A overlying 250 

mm of Granular B, compacted to the same specifications mentioned earlier. Where driveway 

widening requires the expansion of the footprint of the drive, excavations should be made into the 

uphill side of the driveway if possible to reduce the amount of fill required on the downhill side of 

the slope.  

Base on observations made during the investigation if bedrock needs to be removed, it is expected 

the upper 0.3 m of bedrock at the site can be removed by a large excavator, and deeper 

excavations are possible in the face of the exposed bedrock on the uphill side of the driveway. Any 

deeper excavations in the driveway surface would likely require a hoe ram depending on the degree 

of fracturing of the bedrock.  

DRAINAGE 

As required, the shoulder areas will be built up with existing material and/or newly placed Granular 

A material during the regrading of the roadway to ensure adequate cross fall of the roadway is at a 

minimum of 2% and any shoulders at a minimum of 5%.  The underlying subgrade should also be 

sloped and crowned to match the overlying final surface grades to promote positive drainage.   

During periods of high rainfall it is likely that groundwater will seep from the exposed limestone face 

on the upstream side of the right-of-way. Adequate drainage, through ditches and culverts, which 

will allow surface water to drain to the downhill side of the right-of-way without flowing over the 

right-of-way should be incorporated into the design. Where fill is required over culverts, OPSS 1010 

Granular B should be placed up to the pavement structure subgrade elevation.  
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CLOSING 

We trust that this letter addresses the geotechnical requirements for construction and design of the 

proposed mat foundation. If you have questions or comments regarding this document, please do 

not hesitate to contact me at (613) 389-2323. 

 

CAMBIUM INC.  

  

 

  

 

 Stuart Baird, M.Eng., P.Eng. 

Senior Project Engineer 

 

 Mackenzie Garrison, M. Eng., P.Eng. 

Project Engineer 
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Appendix A 

 Test Pit Logs 

 

 



TABLE 1: TEST PIT LOGS
1539 County Road 7, Prince Edward County, Ontario

Technician: Mac Garrison

Cambium Reference No.12727-001

Completed: July 28, 2021

Test Pit ID
Depth 

(mbgl1)
Soil Sample Material Description Depth (m)

DPT2 

(Blows/150

mm)

TP101-21 0.0-0.2 SS1 GRAVELLY SAND (SP) - dark brown to black, moist, loose, organics and rootlets, trace silt [TOPSOIL]

0.2 BEDROCK - grey, deeply weathered, highly fractured limestone with silt, clay, and sand within bedrock matrix [BEDROCK]

Groundwater seepage not observed. 

Bottom of test pit measured at 0.2 mbgl, terminated due to bedrock.  

0.00 - 0.15 6

TP102-21 0.0-0.45 SS1 GRAVELLY SAND (SP) - dark brown to black, moist, loose, organics and rootlets, trace silt [TOPSOIL] 0.15 - 0.30 2

0.45 - 0.95 SS2 GRAVEL (GM) - brown, moist, some silt, trace sand [NATIVE] 0.30 - 0.45 16

0.95 BEDROCK - grey, deeply weathered, highly fractured limestone with silt, clay, and sand within bedrock matrix [BEDROCK] 0.45 - 0.60 8

0.60 - 0.75 11

Groundwater seepage not observed. 0.75 - 0.90 30

Bottom of test pit measured at 0.95 mbgl, terminated due to bedrock.  0.90 - 1.05 50

0.00 - 0.15 8

TP103-21 0.0 - 0.3 SS1 GRAVELLY SAND (SP) - dark brown to black, moist, loose, organics and rootlets, trace silt [TOPSOIL] 0.15 - 0.30 15

0.3 - 2.2 SS2 SAND (SP) - light brown to brown, moist, compact, with some silt, trace gravel [NATIVE] 0.30 - 0.45 12

0.45 - 0.60 16

Groundwater seepage not observed. 0.60 - 0.75 18

Bottom of test pit measured at 2.2 mbgl, terminated in sand, maximum reach of excavator.  0.75 - 0.90 17

0.90 - 1.05 18

1.05 - 1.20 12

1.20 - 1.35 18

1.35 - 1.50 20

TP104-21 0.0-0.3 SS1 SILTY SAND (SM) - dark brown to black, moist, loose, organics and rootlets [TOPSOIL]

0.3 - 0.9 SS2 GRAVEL (GM) - brown, moist, some silt, trace sand [NATIVE]

0.9 BEDROCK - grey, deeply weathered, highly fractured limestone with silt, clay, and sand within bedrock matrix [BEDROCK]

Groundwater seepage observed at 0.76 mbgl. 

Bottom of test pit measured at 1.5 mbgl on limstone bedrock refusal.  

Notes: 1.  mbgl = metres below ground level

2.  Dynamic probe penetration test, consisting of driving a 19 mm diameter steel rod into the soil with an 8 kg hammer falling 750 mm.



TABLE 1: TEST PIT LOGS
1539 County Road 7, Prince Edward County, Ontario

Technician: Mac Garrison

Cambium Reference No.12727-001

Completed: July 28, 2021

Test Pit ID
Depth 

(mbgl1)
Soil Sample Material Description Depth (m)

DPT2 

(Blows/150

mm)

TP105-21 0.0-0.45 SS1 SILTY GRAVELLY SAND (SP) - dark brown to black, moist, loose, organics and rootlets [FILL]

0.45 BEDROCK - grey, deeply weathered, highly fractured limestone with silt, clay, and sand within bedrock matrix [BEDROCK]

Groundwater seepage not observed. 

Bottom of test pit measured at 0.45 mbgl, terminated due to bedrock.  

TP102-21 0.0-0.15 SS1 SILTY GRAVELLY SAND (SP) - dark brown to black, moist, loose, organics and rootlets [FILL]

0.15 BEDROCK - grey, deeply weathered, highly fractured limestone with silt, clay, and sand within bedrock matrix [BEDROCK]

Groundwater seepage not observed. 

Bottom of test pit measured at 0.15 mbgl, terminated due to bedrock.  

Notes: 1.  mbgl = metres below ground level

2.  Dynamic probe penetration test, consisting of driving a 19 mm diameter steel rod into the soil with an 8 kg hammer falling 750 mm.
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Appendix B 

 Physical Laboratory Testing Results 

 



Grain Size Distribution Chart

Mackenzie Garrison - Cambium Inc.

Issued By: Date Issued:

Project Name:

Project Number: RFA Planning Consultant Inc

Slope Stability - 1539 County Road 7, PEC

12727-001

TP 102-21  SS 2

July 28, 2021

Depth:

Sampled By:

Client:

Lab Sample No: S-21-0898

Sample Date:

(Senior Project Manager)

August 4, 2021

Location:

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture

7.4

Description Cc

TP 102-21 SS 2 79 5 16

-Gravel some Silt trace Sand GM 11.200 10.200 0.000 -

Classification D60 D30 D10 Cu
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Grain Size Distribution Chart

Mackenzie Garrison - Cambium Inc.

Issued By: Date Issued:

Project Name:

Project Number:

0.2 m to 2.4 m

RFA Planning Consultant Inc

Slope Stability - 1539 County Road 7, PEC

12727-001

TP 103-21  SS 2

July 28, 2021

Depth:

Sampled By:

Client:

Lab Sample No: S-21-0899

Sample Date:

(Senior Project Manager)

August 4, 2021

Location:

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture

5.9

Description Cc

TP 103-21 SS 2 0.2 m to 2.4 m 3 86 11

-Sand some Silt trace Gravel SP 0.275 0.165 0.000 -

Classification D60 D30 D10 Cu
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Project Number: 12727-001 Lab Number: S-21-0897 
Project Name: Slope Stability - 1539 County Road 7, PEC Date Tested: 2021-07-30 
Client: RFA Planning Consultant Inc Tested By: D. Rock 
Date Taken: 2021-07-28   

  

1 – Contains organics 6 – Very moist – near optimum moisture content 

2 – Contains rubble 7 – Moist – below optimum moisture 

3 – Hydrocarbon Odour 8 – Dry – dry texture – powdery 

4 – Unknown Chemical Odour 9 – Very small – caution may not be representative 

5 – Saturated – free water visible 10 – Hold sample for gradation analysis 

 

Moisture Content 

Borehole Number Sample Number Sample Depth (m) Water Weight (g) Water Content (%) Additional Observations 

101 1 0.00-0.20 14.0 4.9 1 

102 1 0.00-0.46 36.0 14.5 1 

102 2 0.46-0.91 49.8 7.4 NR,1 

103 1 0.00-0.15 24.0 6.2 1 

103 2 0.15-2.44 52.4 5.9 NR 

104 1 0.00-0.30 56.7 29.5 1 

104 2 0.30-0.91 44.7 24.1  

105 1 0.00-0.46 25.6 8.1 1 
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Photograph 1 

 

Location: Top of Slope Table Land 

Viewing: North Southwest 

Description: Tableland leading to entrance 

of driveway over slope. 

Proposed building footprint at 

top of ridge, subject slope on 

right. 
 

 

Photograph 2 

 

Location: Top of Slope 

Viewing: Northwest 

Description: Begin on downhill slope along 

driveway.  
 

 

Photograph 3 

 

Location: Mid-Slope 

Viewing: Southeast 

Description: Slope of driveway visible 

looking back to entrance of 

driveway from top of slope.  
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Location: Back Slope 

Viewing: North 

Description: Existing back slope 

conditions, Lake visible at the 

toe to the east and grade raise 

fill seen at the west.   
 

Location: Back Slope 

Viewing: North 

Description: Closer view of grade raise fill 

adjacent to the existing mobile 

home structure   
 

Location: Back Slope 

Viewing: South 

Description: Natural slope configuration 

towards crest without the fill 

material.   
 

 

Photograph 4 

 

Location: Switchback 

Viewing: Southeast 

Description: Switchback visible, TP103-21 

located in back right of picture. 
 

 

Photograph 5 

 

Location: Bottom Slope 

Viewing: Southeast 

Description: Bottom slope below the switch 

visible, lower grade than rest 

of driveway.  
 

 

Photograph 6 

 

Location: Slope Toe 

Viewing: North 

Description: Flatland extending past the 

slope toe of the driveway, 

arable lands visible in 

background.   

 

 


	Appendix A.pdf
	2021-08-20 Test Pit Logs DPT 1- 4
	2021-08-20 Test Pit Logs DPT 5 - 6

	Appendix B.pdf
	12727-001, 2021-07-28, S-21-0898 LAB Sieve TP 102-21 SS 2
	12727-001, 2021-07-28, S-21-0899 LAB Sieve TP 103-21 SS 2
	12727-001, S-21-0897 Moisture Report




