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1.0 INTRODUCTION 

This report presents the results of a geotechnical investigation performed for the proposed 
reconstruction of Mount Julian-Viamede Road and Reids Road (approximately 5km total 
length), within the Township of North Kawartha, County of Peterborough, Ontario.  Redstone 
Engineering Inc. (Redstone) was retained by the Township of North Kawartha (the Township, 
the Client), as coordinated through Engage Engineering Ltd. (Engage), to complete this 
geotechnical investigation.  The work conducted for this investigation was carried out under the 
authorization of Alana Solman, CAO of the Township, in accordance with Redstone’s proposal 
#P1078 dated September 7, 2021. 

These roads are generally asphalt surfaced, with rural cross section.  It is Redstone’s 
understanding that the Client is considering either a hot-mix asphalt or a surface-treatment 
reconstruction strategy.  Beyond ditching and small-scale cross-culverts, there are no 
underground infrastructure elements included as part of this project or targeted by this 
investigation.  No information was available as of writing this report regarding any vertical or 
horizontal realignment of any portions of these roads, for the purpose of this report it is 
expected that there will be no such realignments. 

Traffic data was provided by Engage from a spreadsheet with the heading “Township of North 
Kawartha 5-Year Capital Plan” and appears to be from a Road Needs Study done in 2012.  The 
relevant traffic data from this 2012 study is discussed further in Section 5.8 herein. 

Engage’s emailed request for this work outlined their request for a total of ten (10) boreholes 
using a spacing of approximately 500m, and was accompanied by a site plan showing their 
requested borehole locations.  The spacing and locations requested by Engage was used as the 
basis for the borehole locations. 

2.0 PURPOSE AND SCOPE 

The purpose of this geotechnical investigation is to obtain subsurface information regarding the 
existing road structure, soil, and groundwater conditions at the boreholes.  Based on these 
findings, geotechnical engineering opinions and recommendations relevant to road 
reconstruction will be presented, including earthwork construction and groundwater control 
during construction, subgrade preparation, pavement backfill materials and structure, and 
options for either paving with hot mix asphalt or surface treatment.  Note that the results and 
information obtained from this investigation, and the contents of this report, should in no way 
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be interpreted as an opinion of this site’s hydrogeological or environmental status, and no 
chemical testing was performed. 

The following scope of work was performed in order to accomplish the foregoing purposes. 

1. The boreholes were laid out onsite, as close as reasonably possible to Engage’s requested 
locations, staggered on either side of the road.  The boreholes were located as shown on 
the attached Borehole Location Plan (Figure 1) and as described on the Borehole Logs 
(Appendix A).  It is noted that the latitude and longitude provided on the Borehole Logs 
should be considered approximate, as they were measured using a handheld device. 

2. Ontario One-Call located and cleared underground services in the area of each borehole 
prior to drilling. 

3. The subsurface conditions were explored by advancing, sampling and logging ten (10) 
borehole to a nominal depth of 1.5 metres below existing grade (mbeg) or practical refusal. 

4. Traffic control was provided throughout the fieldwork. 

5. The ground at the boreholes was reinstated as close as possible to its original condition 
upon completion of fieldwork. 

6. Geotechnical laboratory analysis of subsurface materials encountered was performed by 
means of testing to obtain relevant soil physical properties, including moisture content and 
grain size distribution. 

7. Geotechnical engineering analysis of acquired field and laboratory data, and preparation of 
this geotechnical investigation report outlining Redstone’s findings, conclusions, and 
recommendations. 

3.0 FIELD AND LABORATORY PROCEDURES 

A field investigation was conducted under the supervision of Redstone staff on September 29, 
2021.  The drilling consisted of subsurface exploration by means of advancing, logging and 
sampling a total of ten (10) exploratory boreholes to a depth of 1.5mbeg or practical refusal.  
Detailed logs of the boreholes were maintained, and representative samples of the materials 
encountered in the boreholes were obtained.  The location of each borehole is illustrated on 
the attached Borehole Location Plan (Figure 1), and is also described on the attached Borehole 
Logs (Appendix A).  Note the latitude and longitude values provided should be considered 
approximate – the illustrated location of each borehole and the offset from the road’s 
centreline are also given on each log to supplement the lat/long data. 

The boreholes were advanced using a drill rig equipped with 200mm diameter augers.  
Representative, disturbed samples of the pavement profile and subgrade strata were obtained 
directly from auger cuttings.  Soil samples obtained from the boreholes were visually inspected 
in the field upon retrieval for type, texture, and colour.  Upon encountering refusal to further 
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auger advancement, a steel bar was hammered into the base of the borehole to provide further 
information regarding the material at the base of the borehole, and the nature of the auger 
refusal.  In some cases following such auger refusal, boreholes were relocated within about 1m 
distance from the original borehole, and redrilled to assess the consistency of refusal.  The 
depth to any groundwater and/or borehole “cave-in” was measured in the open boreholes 
upon completion of drilling.  The boreholes were backfilled immediately after completion with 
the augered soil cuttings and compacted back into each borehole.  Compacted cold-mix asphalt 
was used to restore the asphalt surface of the boreholes. 

All soil samples were sealed in clean plastic containers, and transported to Redstone’s office for 
further visual-tactile examination and to select appropriate samples for laboratory analysis.  
Laboratory testing was completed by Doughty Aggregates (a CCIL-certified laboratory) on 
selected soil samples, consisting of moisture content tests on all recovered samples and 
gradation analyses on six (6) representative soil samples.  The analytical results of the moisture 
content and gradation tests are incorporated into the borehole logs, while the gradation test 
results are presented graphically in Appendix B and described in further detail within Section 
5.3.1 of this report. 

4.0 SURFACE CONDITIONS & BACKGROUND INFORMATION 

Based on its appearance at the time of the fieldwork for this study, it appears that these roads 
are currently surfaced with either a thin layer of hot mix asphalt or surface treatment, with 
numerous patches, and a gravel-surfaced parking lot area at the south end of Mount Julian-
Viamede Road (associated with a public boat ramp/docking area).  Surrounding properties are 
typically residential and/or agricultural in nature, with some commercial (eg: Viamede Resort).  
The condition of the existing surficial asphalt appeared generally fair to poor to very poor, with 
numerous edge and centreline patching, extensive alligator cracking, and potholes evident.  
Minimal and/or poor condition roadside ditching was observed in many areas. 

In many areas of the project, exposed bedrock was visible in properties adjacent to the road.  A 
review of Ministry of Environment, Conservation and Parks (MECP) well records in the 
immediate vicinity of this project suggests both limestone and granitic bedrock may exist within 
the project area. 

Traffic volume data was provided by the Township (via Engage) for this study, in the form of 
Average Annual Daily Traffic (AADT); this information is included in the pavement data section. 

The site is located within the physiographic region known as the Dummer Moraines (Chapman, 
L.J. and Putnam, D.F. “The Physiography of Southern Ontario”, 3rd Edition, 1984), in an area 
that straddles across physiographic landform areas described as Limestone Plains (in the 
northerly portions of the project area) and Bare Rock Ridges and Shallow Till (in the southerly 
portions of the project area). 
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5.0 SOIL AND PAVEMENT DATA 

5.1 GENERAL 

Following is a summary of the subsurface conditions encountered in the boreholes.  Following 
this summary, an evaluation of the current road pavement strength is made and 
recommendations regarding pavement/rehabilitation options are given. 

Details of the subsurface conditions encountered at the site are presented graphically on the 
logs (see Appendix A).  It should be noted that the boundaries between the strata have been 
inferred from borehole observations and non-continuous samples.  They generally represent a 
transition from one soil type to another, and should not be inferred to represent an exact plane 
of geological change.  Further, conditions may vary between and beyond the boreholes.  
Following is a summarized account of the subsurface conditions encountered in the boreholes. 

Based on the information gathered during this investigation, this site’s subsurface stratigraphy 
generally consists of a surficial layer of asphalt (appears to be surface treatment but may be thin 
hot mix asphalt), over fill (granular fill typically exhibiting an upper zone of limestone 
screenings) over till underlain by boulders and/or bedrock.  Occasional buried layers of asphalt 
material were noted in some of the boreholes, as was underlying earth fill, and one borehole 
exhibited a layer of organic silt.  Wet soils were observed at depth in some of the open boreholes, 
while the rest of the boreholes remained dry.  Some amount of soil sloughing was observed 
within the open boreholes during drilling. 

The following sections describe the major soil strata and subsurface conditions encountered 
during this investigation in more detail.  See the borehole logs in Appendix A for detailed 
descriptions of conditions encountered in each borehole. 

5.2 ASPHALTIC SURFACE 

A surface layer of asphalt that appeared to be surface treatment (or a relatively thin layer of 
hot mix asphalt) was encountered in all the boreholes except for BH-7.  The surface treatment 
thickness on Mount Julian-Viamede Rd ranged from approximately 30 to 50mm, and was 30mm 
on Reid’s Rd. 

5.3 FILL 

5.3.1 Road Granulars 

A layer of pavement fill consisting of grey sand with gravel (similar to limestone screenings) was 
encountered immediately beneath the asphaltic surface in all the boreholes except for BH-3 
and BH-7.  Borehole BH-3 encountered an asphaltic surface over fill consisting of brown sand 
with gravel and occasional cobbles.  Borehole BH-7 encountered a surficial layer of sand and 
crushed gravel. 
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Boreholes BH-1 and BH-4 encountered a buried layer of asphalt “sandwiched” between upper 
and lower layers of fill.  In both cases, this layer was about 50mm thick.  This layer is mentioned 
in this section due to its presence within the fill layer, and because its thickness is assigned to 
be part of the overall road granular fill thickness for the purpose of pavement analysis (see 
below). 

In the boreholes that encountered these layers, and including the buried asphalt as a combined 
composite layer (referred to herein as road granulars for the purpose of pavement analysis), 
the bottom depth and overall thickness of these combined layers ranged as follows: 

 Mount Julian-Viamede Road: bottom depth = 0.18 to 0.84 mbeg, thickness = 150 to 790mm; 

 Reid’s Road: bottom depth = 0.10 to 0.51 mbeg, thickness = 70 to 480 mm. 

Moisture content tests conducted on samples of these materials excluding the surficial 
granulars from BH-7 yielded values ranging from about 2.4 to 5.5% moisture by weight.  The 
surficially-exposed (and wet at the time of sampling) granular from BH-7 yielded a moisture 
content of 6.0 to 11.9% moisture by weight. 

Three samples of the sand with gravel were subjected to grain size distribution testing and the 
results compared to Ontario Provincial Standard Specifications (OPSS) for Granular B Type I 
gradation.  This testing yielded the following compositional ranges: 26.2 to 29.1 % gravel, 59.1 
to 60.7 % sand, and 10.7 to 13.1 % silt and clay-sized particles.  When compared to OPSS 
gradation specifications for Granular B Type I material (see lab reports in Appendix B), the 
results of the samples tested do not meet the OPS specifications due to an excess of fine-
grained particles.  This is also the case when compared to Granular A gradation specifications. 

5.3.2 Earth Fill 

An underlying layer of earth fill material (i.e., fill whose appearance does not resemble granular 
material but rather is closer to a reworked/disturbed and uncontrolled subgrade soil) was 
observed immediately beneath the road granular fill in boreholes BH-1, BH-2, and BH-7.  This 
material exhibited a variable colouration (brown / grey mottled to dark brown / grey mottled to 
dark brown / black mottled) and typically consisted of silt and sand with gravel and cobbles, 
with trace organics present in BH-7.  In these three boreholes, the earth fill extended to depths 
ranging from about 0.3 to 1.0 mbeg. 

Moisture content tests performed on samples of the earth fill yielded values ranging from 
about 13 to 16% moisture by weight. 

5.4 ORGANIC SILT 

A layer of material consisting of organic silt was observed in borehole BH-6, extending from the 
base of the grey sand with gravel road fill at about 0.38 mbeg to a depth of 1.40 mbeg.  This soil 
exhibited a black / dark grey mottled colouration and consisted of silt with organics and roots 
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throughout, in a moist to wet in-situ state.  This borehole was located near the edge of the road 
platform in the northerly junction of the intersection between Mount Julian-Viamede Road and 
Reid’s Road. 

A sample of this organic silt yielded a value of 17.3% moisture by weight. 

5.5 SUBGRADE SOILS (SAND / SILTY SAND / TILL) 

An underlying layer of native subgrade soil consisting of sand to silty sand to till was 
encountered in boreholes BH-1, BH-2, BH-4, BH-6, BH-8, and BH-10.  The boreholes that did not 
record this soil layer instead encountered some form of refusal on boulder or bedrock – see 
Section 5.6 below.  While some of these subgrade soils exhibited a more sandy nature, others 
were more till-like (i.e. containing a broader range of particle sizes including trace to some clay 
and gravel). 

In these boreholes, these underlying native subgrade soils were first observed at depths 
ranging from about 0.10 to 1.40 mbeg.  These soils were generally brown to brown/grey 
mottled to grey in colouration. 

Moisture content tests conducted on sample of these soils yielded values of about 2.9 to 25.6 % 
moisture by weight.  Grain size distribution tests were performed on three (3) samples of these 
soils.  One of these sample results are excluded from this discussion as its results are not 
considered representative (its gravel % is over-represented while sand, silt and clay % are 
under-represented due to large size / weight of fractured stock/rock fragments within that 
sample).  The grain size distribution tests performed on the remaining two (2) samples of these 
soils yielded the following compositional ranges:  2 to 15 % gravel, 38 to 40 % sand, and 45 to 
60 % silt and clay-sized particles (with 11 to 13 % smaller than 2um in size). 

5.6 INFERRED BOULDERS OR BEDROCK 

The presence of boulders and/or bedrock was inferred from practical refusal to further auger 
advancement in all the boreholes except for BH-1 and BH-6.  Where practical auger refusal was 
encountered, subsequent attempts to advance the boreholes deeper were performed by 
hammering a steel bar into the open bottom of the borehole, and/or the borehole was 
relocated within about 1m distance and re-drilled to assess consistency of the refusal depth.  
Refusal was encountered at depths ranging from 0.30 mbeg to greater than the depth of 
investigation (1.50 mbeg).  The attached borehole logs contain details regarding the operations 
performed at each borehole to confirm final termination depths. 

Based on the depths and nature of the refusal in many boreholes, and the observed presence of 
exposed bedrock outcrops in adjacent lands near some of the boreholes, the presence of 
bedrock was generally inferred as the cause of refusal.  In some boreholes, the refusal may 
have been caused by the presence of boulders and/or cobbles rather than bedrock. 
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In any case, it is noted that bedrock in the project area can typically exhibit some degree of 
weathering and fracturing in its upper zones.  Some of the materials described in previous 
sections of this report as various forms of soil (fill or till) overlying the bedrock may actually 
represent a completely weathered and fragmented upper zone of bedrock that was simply 
more easily penetrated by the augering process. 

5.7 GROUNDWATER AND BOREHOLE “CAVE-IN” 

No groundwater accumulation or seepage was noted in the open boreholes upon completion of 
drilling, with most of the open boreholes remaining dry and free of groundwater.  Some of the 
soil samples obtained at depth appeared wet upon retrieval from the borehole, suggesting the 
possible presence of increased moisture levels and groundwater at such depths.  Three open 
boreholes exhibited such wet soil at depth suggesting some amount of groundwater present, at 
depths between 0.46 to 1.40 mbeg.  Most boreholes did exhibit some amount of cave-in (i.e. 
collapse of the soils forming the borehole walls), at depths as shallow as about 0.8 to 1.0m. 

It must be noted that groundwater levels are transient and tend to fluctuate with the seasons, 
periods of precipitation, and temperature. 

5.8 PAVEMENT DATA 

Traffic data was obtained from the Township (via Engage) for these roads.  This data suggests 
that during a 2012 Road Needs study these roads experienced peak AADT’s of 393 (Mount 
Julian-Viamede Road) and 148 (Reid’s Road).  Based on an assumed estimated AADT growth of 
2% per year, these AADT values would increase to approximately: 

 Current year (2021): 

o 473 (Mount Julian-Viamede Road); 

o 177 (Reid’s Road). 

 5 years from now (2026): 

o 523 (Mount Julian-Viamede Road); 

o 195 (Reid’s Road). 

For design purposes and in alignment with Table 3.3.3 of the Structural Design Guidelines For 
Flexible Pavements in the Ministry of Transportation Ontario (MTO) “Pavement Design and 
Rehabilitation Manual” Second Edition (2013), hereafter referred to as the MTO Pavement 
Manual, the following design AADT values were selected: 

 Mount Julian-Viamede Road: 500 to 1000; and 

 Reid’s Road:   200 to 500. 
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The surface of the roadway was some form of asphalt.  While a pavement condition evaluation 
was not performed by Redstone as part of this study, an overall visual assessment of the road’s 
surface conditions made during the course of the drilling program suggests that the current 
condition of these roads is in some areas fair, but in many areas is poor to very poor.  Distresses 
observed included extensive patching (edge and centreline), extensive alligator cracking, and 
potholes.  Minimal and/or poor condition roadside ditching was observed in many areas. 

It is noted that a number of boreholes encountered practical refusal to further advancement, 
suggesting the presence of underlying boulders or bedrock (note: nearby bedrock outcrops 
were visible in multiple locations).  Also, borehole BH-6 encountered a subsurface layer of 
organic silt material, and borehole BH-7 encountered a layer of underlying fill containing trace 
organics.  Sections 5.4 and 5.6 herein provide further details regarding these layers including 
depths and thicknesses as observed in the boreholes. 

The pavement strengths (existing and new/design) were evaluated by calculation of the 
Granular Base Equivalency (GBE) values using data collected from the boreholes and laboratory 
analysis, along with the AADT values provided.  The following GBE equivalency factors (Table 1) 
were used to calculate the existing and new/design GBE values. 

Table 1: Design Pavement Factors 

Pavement Component 
GBE Factor 

Existing New/Design 
Hot Mix Asphalt n/a 2.0 

Surface Treatment - (1) - (1) 
Base 0.75(2) 1.0 

Subbase 0.5(2) 0.67 
Pulverize Base & Asphalt n/a 0.75 

(1) For design purposes Surface Treatment is assumed to have no structural strength as per Table 3.3.5 of the 
MTO Pavement Manual. 

(2) Based on the poor quality of granular materials observed.  Buried asphalt layer included in Base. 

 

The existing GBE was calculated for these road sections based on the factors presented above, 
and analyzing the thickness of each base and subbase layer encountered in the boreholes.  The 
New/Design GBE for the road is based on AADT data from the Township, applying an assumed 
level of growth over time, and referencing such traffic volumes to Table 3.3.3 of the MTO 
Pavement Manual. 

The minimum, maximum, and average existing GBE values are presented in Table 2 (next page), 
along with the New/Design minimum GBE. 



Geotechnical Investigation Report Redstone Engineering 
Roadway Reconstruction – Mount Julian Viamede Road & Reid’s Road Project No. 21R121 
Township of North Kawartha, Ontario November 5, 2021 
 

9 

Table 2: GBE Values 

Road 
EXISTING GBE 

DESIGN MINIMUM GBE(1) 
Minimum Maximum Average 

Mount Julian-Viamede Rd 128 537 286 
318 

Reid’s Rd 80 326 188 
(1) per the MTO Pavement Manual Table 3.3.3, based on a “Secondary Highway” roadway with a traffic 

 loadings between 200 and 1000 AADT, and subgrade material consisting of sand and silt with between 40-

 55% particles between 5 and 75 um in size. 

6.0 RECOMMENDATIONS 

Redstone is not aware of any road realignments (vertical or horizontal) proposed as part of this 
project.  It is Redstone’s understanding that the Township would like to consider two pavement 
options as follows: 

 hot mix asphalt (HMA); and 

 surface treatment (ST). 

It is noted that Table 3.3.3 of the MTO Pavement Manual suggests surface treatment is 
appropriate as a “secondary highway” road surface for roads with traffic volume of 200 to 1000 
AADT.  Based on the current pavement performance of these roads observed during this study, 
and the generally mixed/variable and substandard quality of materials forming the existing 
pavement structures, it is recommended that regardless of the pavement option chosen (HMA 
or ST), and to optimize the long-term pavement performance, the underlying road granulars be 
reconstructed (either full-depth or partial-depth) as outlined in the following Sections 6.1 and 
6.2, with options for either HMA or ST provided. 

The following sections of this report provide recommendations relevant to each of these 
pavement options, based on the conditions encountered in the boreholes, AADT values, and 
the surficial appearance / performance of the current roads. 

6.1 HOT MIX ASPHALT 

A distinct layer of organic silt material was observed in borehole (BH-6) between depths of 0.38 
and 1.40 mbeg.  A layer of earth fill containing trace organics was encountered in BH-7 between 
0.46 and 0.61 mbeg.  Such organic-bearing materials were not observed in the remaining eight 
boreholes. 

Due to the presence of an underlying layer of organic material present in two of the boreholes, 
it is considered likely that such organic materials are present at least sporadically within other 
areas of the existing roads subgrade.  Based on this likelihood, the variable thickness and 
generally substandard quality of the existing base and subbase granular materials, the ideal 
strategy for paving these roads with HMA would be to perform full depth reconstruction 
through the entire length and width of new road platform, including subexcavation of 
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unsuitable fill, organic-bearing soils, and overly wet and/or soft subgrade materials, and 
replacement with suitable backfill.  This option will address all localized soft/wet/organic 
subgrade soil issues, will replace the existing substandard granulars with fresh granular 
materials meeting OPS specifications, and thereby will maximize the long-term performance of 
the pavement. 

As an alternative that has the potential to perform less than the ideal (above), the Client can 
consider a partial depth reconstruction strategy that reduces/minimizes subexcavation of such 
organic and soft subgrade soils by either removing and backfilling such subgrade soils (as 
identified through geotechnical inspections of the subgrade during construction), or application 
of localized subgrade stabilization techniques on such subgrade soils. 

The following sections outline details specific to both the full-depth and partial-depth 
reconstruction options for HMA application. 

6.1.1 Full Depth Reconstruction 

Full-depth reconstruction will maximize the performance of the completed pavement structure.  
For this strategy, the following procedures should be implemented to prepare these roads. 

1. Remove all asphalt and surface treatment, existing fill, free organic topsoil, organics and 
organic-bearing materials, loam, frozen earth, and boulders larger than 150 mm in diameter 
encountered at subgrade elevation for the full width of construction including shoulders.  
The existing road granulars should be suitable for reuse as select subgrade materials (SSM) 
as per OPSS given that care is taken to ensure it is not contaminated by unsuitable subgrade 
soils during excavation and handling operations.  Organic-bearing soils will not be suitable 
for reuse as backfill within the road platform structure.  From a geotechnical/physical 
perspective, the reuse of any existing excavated soils is conditional on it being workable, at 
a suitable moisture content (within 2 % of optimum), and receiving final review and 
approval for such reuse at the time of construction.  Note this study did not include any 
chemical testing. 

2. Proof roll the subgrade for the purpose of detecting possible zones of overly wet or soft 
subgrade.  Any deleterious areas thus delineated should be replaced with acceptable earth 
fill (SSM) or granular material, with a suitable frost taper, compacted to a minimum of 98 % 
of its Standard Proctor maximum dry density (SPMDD). 

3. Contour the subgrade surface to prevent ponding of water during the construction and to 
promote rapid drainage of the subbase and base course granular materials.  Granular 
material should extend across the shoulders and the ditch bottom should be deep enough 
as to allow granular material to fully drain.  In any areas where bedrock forms the pavement 
subgrade, either the road’s surface grade should be raised to accommodate the full 
pavement structure thickness, or the bedrock subgrade will need to be shattered in 
accordance with OPSS procedures.  In all cases, it is important that there be no areas under 
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the roadways where groundwater becomes trapped by the bedrock surface.  To avoid this, 
there must be a positive slope within the roadway subgrade, including any bedrock surface, 
to allow drainage and avoid any groundwater accumulation.  Roadside ditching needs to be 
formed, cleaned out, and optimized to sufficient depths throughout to allow the full depth 
of pavement granulars to daylight and drain appropriately.  If necessary, this may entail 
bedrock removal and/or installation of subdrains.  Any subdrains should consist of 150 mm 
diameter perforated pipe encased in filter fabric and surrounded by clear stone aggregate, 
and outlet by gravity to side ditches. 

4. Fill material should be placed in uniform lifts not exceeding 200 mm in thickness before 
compaction.  It is suggested that all granular material used as fill should have an in-situ 
moisture content within 2 % of their optimum moisture content.  All granular materials 
should be compacted to 100 % SPMDD.  Granular materials should consist of Granular “A” 
and “B” Type I conforming to the requirements of OPSS Form 1010 or equivalent. 

5. Construct transitions between varying depths of granular base materials at a rate of 10H:1V 
minimum. 

6. All asphalt should use a PGAC of 58-34. 

7. All asphaltic concrete courses should be placed, spread and compacted conforming to OPSS 
Form 310 or equivalent.  All asphaltic concrete should be compacted to at least 92.0 % of 
their respective laboratory maximum relative densities (MRD). 

The following minimum flexible HMA pavement structure (Table 3) is recommended for the 
proposed reconstruction of these sections of road based on traffic and pavement data 
presented above. 

Table 3: Pavement Structure (Hot Mix Asphalt) 

Profile Material Minimum Thickness (mm) Per OPSS 
Asphalt Surface H.L.4 50 

1150 
Asphalt Base ---* ---* 
Granular Base Granular A 150 

1010 
Granular Subbase Granular B Type I 250 

*  include a 50mm thick Asphalt Base layer of H.L.8 if there is frequent heavier vehicle loadings expected (including 
trucks and tractors). 
 

It is noted that the GBE of this pavement structure is 418, which is greater than the target 
minimum GBE of 318.  However where the MTO Pavement Manual Table 3.3.3 recommends a 
surface treatment for a road under these conditions, a 50mm thick surface layer of HMA has 
been substituted in place of the surface treatment in this case (to present such a HMA option as 
requested). 
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It should be noted that the recommended pavement structure is for the end use of the project.  
During construction of the project the recommended granular depths may not be sufficient to 
support loadings encountered. 

6.1.2 Partial Depth Reconstruction 

A Partial-depth reconstruction strategy will result in the same road pavement structure and 
GBE as is achieved in Table 3 herein, however will rely on geotechnical inspections of the road 
subgrade exposed at the time of construction to assess the need for any localized treatments in 
areas where the subgrade consists of existing fil, organic-bearing soils, or otherwise overly soft 
and/or wet materials.  Through this process some existing (substandard) fill, organic-bearing 
and/or soft subgrade soils may remain in place.  In situations where such materials remain 
beneath the road’s pavement structure, despite application of localized subgrade stabilization 
treatments (see below), there will be the possibility of less-than-optimal pavement 
performance over time as a result. 

For this partial-depth reconstruction strategy, the steps and final pavement structure are the 
same as the Full-depth reconstruction strategy (see previous Section 6.1.1), with the difference 
being in Steps #1 and #2 as follows: 

1. Remove existing asphalt and/or surface treatment, loam, frozen earth, and boulders larger 
than 150 mm in diameter encountered at subgrade elevation for the full width of 
construction including shoulders.  Similarly remove all existing fill, free organic topsoil, 
organics and organic-bearing materials to the design subgrade. 

2. Proof roll the subgrade to delineate any overly soft soils.  Any areas where the subgrade soil 
consists of existing fill, organic-bearing soils, or otherwise overly soft or wet soil, either 
subexcavate full depth and replace with suitable backfill (as per Full-depth reconstruction, 
see Section 6.1.1 Steps #1 and #2), or alternatively provide subgrade stabilization by placing 
a woven geotextile equivalent or better than Terrafix 200W on the subgrade, installed in 
accordance with manufacturer’s specifications. 

3. The remaining steps, the pavement structure and final GBE achieved, are similar to those 
provided in Section 6.1.1 of this report. 

It should be noted that the recommended pavement structure is for the end use of the project.  
During construction of the project the recommended granular depths may not be sufficient to 
support loadings encountered. 

6.2 SURFACE TREATMENT 

Under this pavement strategy, it is proposed to reconstruct the roads using the same strategies 
as is presented in Sections 6.1.1 or 6.1.2 herein, but with placement of ST instead of HMA on 
the road surface. 
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Using this strategy, the minimum pavement structure as outlined in Table 4 (below) is 
recommended for reconstruction of these roads using surface treatment: 

Table 4: Pavement Structure (Surface Treatment) 

Profile Material Minimum Thickness 
(mm) 

Per OPSS 

Surface Treatment 
Double Surface Treatment 

with Class 2 Aggregate 
--- 304 

Granular Base Granular A 150 
1010 

Granular Subbase Granular B Type I 250 
 
The GBE of this pavement structure is 318, matching the target minimum GBE. 

The same reconstruction steps presented in Section 6.1.1 (full-depth reconstruction) or Section 
6.1.2 (partial-depth reconstruction) should be followed, with final application of ST instead of 
HMA. 

For application of the surface treatment, the following specific steps are provided: 

1. The granular surface must be contoured to prevent ponding of water during construction 
and to promote rapid drainage of the completed granular base and subbase course 
materials. 

2. The granular base surface should be dampened, fine graded, and compacted immediately 
prior to the application of the binder course surface treatment. 

3. Surface treatment shall not be carried out when the ambient temperature at the project 
site is less than 10°C or where climatic conditions preclude curing. 

6.3 ALTERNATIVE TO FULL-DEPTH OR PARTIAL-DEPTH RECONSTRUCTION 

As an alternative to the full-depth or partial-depth reconstruction strategies presented in the 
previous Sections 6.1 and 6.2, the Client may, as an alternative, consider full-depth reclamation 
(FDR) with grade raise and surfacing with the desired product (HMA or ST). 

It is noted that this strategy is considered less ideal for reasons that include the following: 

 considering the variation of granular thicknesses and qualities encountered in the boreholes 
and the resulting relatively wide range of GBE values currently present within these roads, 
note that to achieve the target GBE (318) as a minimum across the full length of road will 
result in grade raising on the order of about 75 to 215 mm (depending on the road’s existing 
GBE and whether HMS or ST is used on the surface). 

 such FDR operations do not address problematic subgrade conditions including soft, wet, 
and/or organic-bearing soils that would remain in place and therefore risk negatively 
impacting the reconstructed pavement’s performance. 



Geotechnical Investigation Report Redstone Engineering 
Roadway Reconstruction – Mount Julian Viamede Road & Reid’s Road Project No. 21R121 
Township of North Kawartha, Ontario November 5, 2021 
 

14 

If desired Redstone can provide further details regarding an alternative FDR strategy, however 
it is reiterated that the reconstruction strategies presented in Sections 6.1 and 6.2 herein are 
considered more ideal from the perspective of long-term pavement performance. 

6.4 TESTING AND INSPECTIONS DURING CONSTRUCTION 

During the project’s construction phase it is recommended the following inspections and 
testing be carried out. 

1. Geotechnical inspections of exposed subgrade soils. 

2. Compaction testing of granular materials prior to application of bituminous surface 
treatment layers. 

3. Obtaining two full 4 litre emulsified asphalt binder sample each day of production for 
quality testing. 

4. Obtain samples of aggregate for quality testing. 

7.0 CLOSURE AND STATEMENT OF LIMITATIONS 

The recommendations made in this report are in accordance with Redstone’s present 
understanding of the project.  The subsurface investigation was performed in accordance with 
current, generally accepted guidelines.  However, should any conditions at the site be 
encountered which differ from those at the borehole locations, it is requested that Redstone be 
notified immediately in order to permit a reassessment of Redstone’s recommendations in light 
of the changed conditions and exact project details.  Redstone must be permitted the 
opportunity to review design drawings and specifications and allowed to review/update this 
report’s recommendations should any design details differ from that mentioned in this report. 

The attached Statement of Limitations is an integral part of this report.  Should questions arise 
regarding any aspect of this report, please contact Redstone’s office 

 

Sincerely yours, 

Redstone Engineering Inc. 

 

 

 

Garnet Brenchley, P.Eng. 

Principal Engineer 
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STATEMENT OF LIMITATIONS 

This report is intended solely for the Township of North Kawartha and other parties explicitly identified 
in the report and is prohibited for use by others without Redstone’s prior written consent.  This report is 
considered Redstone’s professional work product and shall remain the sole property of Redstone.  Any 
unauthorized reuse, redistribution of or reliance on the report shall be at the Client and recipient’s sole 
risk, without liability to Redstone.  Client shall defend, indemnify and hold Redstone harmless from any 
liability arising from or related to Client’s unauthorized distribution of the report.  No portion of this 
report may be used as a separate entity; it is to be read in its entirety and shall include all supporting 
drawings and appendices. 

The recommendations made in this report are in accordance with our present understanding of the 
project, the current site use, ground surface elevations and conditions, and are based on the work scope 
approved by the Client and described in the report.  The services were performed in a manner 
consistent with that level of care and skill ordinarily exercised by members of geotechnical engineering 
professions currently practicing under similar conditions in the same locality.  No other representations, 
and no warranties or representations of any kind, either expressed or implied, are made.  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. 

All details of design and construction are rarely known at the time of completion of a geotechnical 
study. The recommendations and comments made in the study report are based on our subsurface 
investigation and resulting understanding of the project, as defined at the time of the study. We should 
be retained to review our recommendations when the drawings and specifications are complete.  
Without this review, Redstone will not be liable for any misunderstanding of our recommendations or 
their application and adaptation into the final design. 

By issuing this report, Redstone is the geotechnical engineer of record.  It is recommended that 
Redstone be retained during construction of any and all foundations, and during earthwork operations 
to confirm the conditions of the subsoil are actually similar to those observed during our study.  The 
intent of this requirement is to verify that conditions encountered during construction are consistent 
with the findings in the report and that inherent knowledge developed as part of our study is correctly 
carried forward to the construction phases. 

It is important to emphasize that a soil investigation is, in fact, a random sampling of a site and the 
comments included in this report are based on the results obtained at the ten (10) borehole locations 
only.  The subsurface conditions confirmed at these 10 borehole locations may vary at other locations.  
The subsurface conditions can also be significantly modified by construction activities on site (ex. 
excavation, dewatering and drainage, blasting, pile driving, etc.).  These conditions can also be modified 
by exposure of soils or bedrock to humidity, dry periods or frost.  Soil and groundwater conditions 
between and beyond the test locations may differ both horizontally and vertically from those 
encountered at the test locations and conditions may become apparent during construction which could 
not be detected or anticipated at the time of our investigation.  Should any conditions at the site be 
encountered which differ from those found at the test locations, we request that we be notified 
immediately in order to permit a reassessment of our recommendations.  If changed conditions are 
identified during construction, no matter how minor, the recommendations in this report shall be 
considered invalid until sufficient review and written assessment of said conditions by Redstone is 
completed. 
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BOREHOLE LOGS



From To From To

 44.587297° -78.151822° 0.00 0.03 ASPHALT
0.03 0.13 FILL - grey Sand with Gravel (limestone screenings), damp AS-1 0.03 0.13 2.7 28.8 / 59.1 / 12.1

0.13 0.25 FILL - brown/grey mottled Sand with trace Gravel, damp
0.25 0.30 BURIED ASPHALT
0.30 0.46 FILL - brown Sand with Gravel, damp
0.46 1.00 FILL - brown / grey mottled Silt with Sand, Gravel and Cobbles present AS-2 0.61 0.91 15.7

1.00 1.50
TILL - brown / grey mottled Silt with Sand and Clay, Gravel and Cobbles (increasing 
Cobble/Boulder content - possible weathered bedrock)

 44.582827° -78.149494° 0.00 0.03 ASPHALT
0.03 0.10 FILL - grey Sand with Gravel (limestone screenings), damp
0.10 0.18 FILL - brown Sand with Gravel, damp
0.18 0.30 FILL - dark brown / grey mottled Sand with Silt and Gravel, damp

0.30 1.27
TILL - grey Gravelly Sand and Silt, broken shale/limestone fragments throughout, damp 
to moist

AS-2 0.30 1.27 2.9 60 / 30 / 10(4)

 44.577979° -78.148406° 0.00 0.05 ASPHALT
0.05 0.15 FILL - brown Sand with Gravel, damp AS-1 0.05 0.25 2.5
0.15 0.30 FILL - same as above, with occasional Cobbles

2.4

BH-3

Offset(2): 2.6m W of CL

0.30
Borehole terminated at refusal.  Bar probe hammered, also met refusal.  Bedrock outcrop visible nearby, bedrock inferred.  Surficial soils 
caved into lower portion of open borehole.  No groundwater observed.

BH-2

Offset(2): 2.7m E of CL

Moisture 
(%) Gradation(3)

BH-1

Offset(2): 2.4m W of CL

1.50 Borehole terminated.  Soil wet below about 1.20mbeg. Surficial soils caved into lower half of open borehole.

0.180.03AS-1

1.27
Borehole terminated at refusal.  Bar probe hammered, also met refusal.  Bedrock or Boulder inferred.  Surficial soils caved into lower 
portion of open borehole.  No groundwater observed, soils became moist at 1.07mbeg.

BOREHOLE LOGS (drilled Sept 29, 2021)
GEOTECHNICAL INVESTIGATION REPORT

ROAD RECONSTRUCTION - MT-JULIAN VIAMEDE ROAD & REID ROAD - TOWNSHIP OF NORTH KAWARTHA
REDSTONE ENGINEERING PROJECT NO. 21R121

Borehole
No.

Location
(Lat & Long approx)

Depth (mbeg)(1)

Description
Sample

No.

Depth (mbeg)(1)
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Borehole
No.

Location
(Lat & Long approx)

Depth (mbeg)(1)

Description
Sample

No.

Depth (mbeg)(1)

 44.573253° -78.148160° 0.00 0.03 ASPHALT
0.03 0.33 FILL - grey Sand with Gravel (limestone screenings), damp AS-1 0.03 0.33 3.3
0.33 0.38 BURIED ASPHALT AS-2 0.33 0.38
0.38 0.46 FILL - brown Sand with Gravel, damp
0.46 1.07 SAND & SILT - brown Sand and Silt with some Clay, moist AS-3 0.46 0.91 18.0 2 / 38 / 60 (11)(5)

 44.570016° -78.144088° 0.00 0.05 ASPHALT (repaired patch using cold patch asphalt)
0.05 0.30 FILL - grey Sand with Gravel (limestone screenings), damp AS-1 0.05 0.30 2.4
0.30 0.84 FILL - brown Sand with Gravel and Cobbles, damp AS-2 0.30 0.61 4.3

 44.567869° -78.138642° 0.00 0.03 ASPHALT
0.03 0.38 FILL - grey Sand with Gravel (limestone screenings), damp AS-1 0.08 0.38 2.9 29.1 / 60.2 / 10.7

0.38 1.40 ORGANIC SILT - black / dark grey Silt with Organics throughout, roots, moist to wet AS-2 0.61 0.91 17.3
1.40 1.50 SAND - brown / grey mottled Sand with Silt, fine-grained, moist AS-3 1.40 1.50 25.6BH-6

Offset(2): 5.9m E of CL

1.50 Borehole terminated.  Borehole open, wet at about 1.40mbeg.

BH-4

Offset(2): 3.4m E of CL

1.07
Borehole terminated at refusal.  Bar probe hammered, also met refusal.  Bedrock or Boulder inferred.  Surficial soils caved into lower 
portion of open borehole.  No groundwater observed.

BH-5

Offset(2): 3.2m W of CL

0.84
Borehole terminated at refusal.  Bar probe hammered, also met refusal.  Bedrock outcrop visible nearby - Bedrock inferred.  Surficial soils 
caved into lower portion of open borehole.  No groundwater observed.
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Borehole
No.

Location
(Lat & Long approx)

Depth (mbeg)(1)

Description
Sample

No.

Depth (mbeg)(1)

 44.565278° -78.138311° 0.00 0.15 FILL - brown Sand with Gravel, damp AS-1 0.00 0.15 6.0
0.15 0.46 FILL - dark brown Sand with Gravel, occasional Cobbles, damp AS-2 0.15 0.46 11.9

0.46 0.61
FILL - dark brown / black mottled Sand and Silt with Gravel and numerous Cobbles, trace 
Organics, moist

AS-3 0.46 0.61 13.2

 44.571762° -78.135567° 0.00 0.03 ASPHALT
0.03 0.08 FILL - grey Sand with Gravel (limestone screenings), damp
0.08 0.23 FILL - brown Sand with Gravel, damp AS-1 0.08 0.23 5.5

AS-2 0.38 0.61 20.5
AS-3 0.61 0.91 11.6 15 / 40 / 45 (13)

0.76 1.02 same as above - with increased Cobbles

 44.575952° -78.133529° 0.00 0.03 ASPHALT
0.03 0.13 FILL - grey Sand with Gravel (limestone screenings), damp AS-1 0.03 0.13 2.5
0.13 0.51 FILL - brown Sand with Gravel, occasional Cobbles, damp AS-2 0.13 0.51 3.3

BH-8

Offset(2): 2.2m E of CL

1.02
Borehole terminated at refusal.  Bar probe hammered, also met refusal.  Bedrock or boulder inferred.  Surficial soils caved into lower 
portion of open borehole.  No groundwater observed.

0.23 SILTY SAND - brown Silty Sand with some Gravel and Clay, fine-grained, damp to moist0.76

BH-9

Offset(2): 2.6m W of CL

0.51
Borehole terminated at refusal, moved about 1m NW and redrilled with similar result.  Bar probe hammered, also met refusal.  Bedrock 
or boulder inferred.  Surficial soils caved into lower portion of open borehole.  No groundwater observed.

BH-7

0.5m E of gravel edge

0.61
Borehole terminated at refusal, moved about 1m N and redrilled with similar result.  Bar probe hammered, also met refusal.  Bedrock or 
boulder inferred.  Surficial soils caved into lower portion of open borehole.  Borehole wet at 0.46mbeg.
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Moisture 
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BOREHOLE LOGS (drilled Sept 29, 2021)
GEOTECHNICAL INVESTIGATION REPORT

ROAD RECONSTRUCTION - MT-JULIAN VIAMEDE ROAD & REID ROAD - TOWNSHIP OF NORTH KAWARTHA
REDSTONE ENGINEERING PROJECT NO. 21R121

Borehole
No.

Location
(Lat & Long approx)

Depth (mbeg)(1)

Description
Sample

No.

Depth (mbeg)(1)

 44.579548° -78.127752° 0.00 0.03 ASPHALT
0.03 0.10 FILL - grey Sand with Gravel (limestone screenings), damp AS-1 0.03 0.10 3.1 26.2 / 60.7 / 13.1

0.10 1.02 TILL - brown Silty Sand with Gravel and Cobbles, occasional Boulders, damp AS-2 0.30 0.91 4.7

Notes:
(1)
(2)
(3)
(4)
(5)

% Gravel is over-represented (while % Sand and Silt & Clay are under-represented) due to large size (weight) of fractured stock/rock fragments within sample

metres below existing grade
Offset = distance from, and direction of measurement, in relation to the existing road centreline (CL)
% Gravel / % Sand / % Silt and Clay.  See laboratory report sheets (Appendix B) for graphical results.

Number in parentheses (#) is the % of particles smaller than 0.002mm (ie, "clay")

BH-10

Offset(2): 3.1m SE of CL

1.02
Borehole terminated at refusal, moved about 1m SW and redrilled with similar result.  Bar probe hammered, also met refusal.  Bedrock 
or boulder inferred.  Surficial soils caved into lower portion of open borehole.  No groundwater observed.

Page 4 of 4
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LABORATORY DATA 



Mt. Julian-Viamede Rd & Reid St.

Redstone Engineering 

Borehole 1

Garnet Brenchley

150.00 100.0 100

26.50 100.0 50 - 100

4.75 71.2 20 - 100

1.18 37.6 10 - 100

0.300 19.3 2 - 65

0.075 * 12.1 0 - 8

Sand 4.75 - 0.075 mm 59.1

P

Form LS-602AGP

12.1

(*) Denotes sieve that does not 

meet the Ontario Provincial 

Standard 1010 grading 

requirements for Granular B 

Type 1 aggregate.

Sample Composition (%) Sample Status

Gravel 75mm - 4.75 mm 28.8 Sample meets OPSS 1010 

grading requirements.

Sample does not  meets OPSS 

1010 grading requirements.

Observations

October 5, 2021

(Laboratory Manager)

Date:

Sample Parameters

AS-1

Sieve Size (mm's) Sample % Passing

Sampled By:

Silt & Clay  <0.075 mm

Granular B Type 1 Gradation Analysis                                                                                                                                                                           
Ontario Provincial Standard 1010 Table 3

Project No.:

Date Taken:

OPSS Form 1010 Table 3 -  % Passing

S
a
n
d
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

(<
4
.7

5
 -

 0
.0

7
5
 

m
m

)

G
ra

v
e
l 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
(2

6
.5

0
 -

 4
.7

5
m

m
)

Project Name: 21R121

Depth:

Revision 3 - May 23, 2019

DOUGHTY AGGREGATES

SAND             STONE           GRAVEL

September 30, 2021

Source:

Sample No.:

1 - 5"

Client Name:

Issued By:

Please feel free to contact us should you have any questions or require any additional information.
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Mt. Julian-Viamede Rd & Reid St.

Redstone Engineering 

Borehole 6

Garnet Brenchley

150.00 100.0 100

26.50 100.0 50 - 100

4.75 70.9 20 - 100

1.18 36.6 10 - 100

0.300 19.9 2 - 65

0.075 * 10.7 0 - 8

Sand 4.75 - 0.075 mm 60.2

P

Form LS-602AGP

10.7

(*) Denotes sieve that does not 

meet the Ontario Provincial 

Standard 1010 grading 

requirements for Granular B 

Type 1 aggregate.

Sample Composition (%) Sample Status

Gravel 75mm - 4.75 mm 29.1 Sample meets OPSS 1010 

grading requirements.

Sample does not  meets OPSS 

1010 grading requirements.

Observations

October 5, 2021

(Laboratory Manager)

Date:

Sample Parameters

AS-1

Sieve Size (mm's) Sample % Passing

Sampled By:

Silt & Clay  <0.075 mm

Granular B Type 1 Gradation Analysis                                                                                                                                                                           
Ontario Provincial Standard 1010 Table 3

Project No.:

Date Taken:

OPSS Form 1010 Table 3 -  % Passing
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Project Name: 21R121

Depth:

Revision 3 - May 23, 2019

DOUGHTY AGGREGATES

SAND             STONE           GRAVEL

September 30, 2021

Source:

Sample No.:

3 - 15"

Client Name:

Issued By:

Please feel free to contact us should you have any questions or require any additional information.
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Mt. Julian-Viamede Rd & Reid St.

Redstone Engineering 

Borehole 10

Garnet Brenchley

150.00 100.0 100

26.50 100.0 50 - 100

4.75 73.8 20 - 100

1.18 41.4 10 - 100

0.300 25.6 2 - 65

0.075 * 13.1 0 - 8

Sand 4.75 - 0.075 mm 60.7

P

Form LS-602AGP

13.1

(*) Denotes sieve that does not 

meet the Ontario Provincial 

Standard 1010 grading 

requirements for Granular B 

Type 1 aggregate.

Sample Composition (%) Sample Status

Gravel 75mm - 4.75 mm 26.2 Sample meets OPSS 1010 

grading requirements.

Sample does not  meets OPSS 

1010 grading requirements.

Observations

October 5, 2021

(Laboratory Manager)

Date:

Sample Parameters

AS-1

Sieve Size (mm's) Sample % Passing

Sampled By:

Silt & Clay  <0.075 mm

Granular B Type 1 Gradation Analysis                                                                                                                                                                           
Ontario Provincial Standard 1010 Table 3

Project No.:

Date Taken:

OPSS Form 1010 Table 3 -  % Passing
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Project Name: 21R121

Depth:

Revision 3 - May 23, 2019

DOUGHTY AGGREGATES

SAND             STONE           GRAVEL

September 30, 2021

Source:

Sample No.:

1 - 4"

Client Name:

Issued By:

Please feel free to contact us should you have any questions or require any additional information.
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Project No.:

Location:

Sample By: Date:

Sample No.: Depth:

COARSE

FINE COARSE

Sand Class.

30 GP10

VERY FINE MEDIUM FINE 

GRAVEL

U.S. BUREAU OF SOILS CLASSIFICATION

FINE

CLAY
SAND

GRAVEL

Depth

September 30, 2021

GRAVEL (>4.75mm)

COARSEMEDIUM

SAND (<4.75 to 0.075mm)

UNIFIED  SOIL  CLASSIFICATION  SYSTEM

60

SILT

GravelDescription

CLAY & SILT (<0.075mm)
FINE

GRAIN SIZE DISTRIBUTION CHART

Garnet Brenchley

Client:

Project:

BH-2 AS-2

21R121

12 - 24"

Redstone Engineering

Mt. Julian-Viamede Rd & Reid Street Twsp of North Kawartha

Doughty Aggregates Form LS-702NSRevision 3 - May 23, 2019

BH-2 AS-2 12 - 24"

Sample No.
Moisture 

Content

Sandy GRAVEL trace of silt and clay 2.9

Silt & Clay
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Project No.:

Location:

Sampled By: Date:

Sample No.: Depth:

COARSE

FINE COARSE

Sand Class.

38 ML

GRAVEL (>4.75mm)

COARSEMEDIUM

SAND (<4.75 to 0.075mm)

U.S. BUREAU OF SOILS CLASSIFICATION

SAND
GRAVEL

GravelDescription
Moisture 

Content

SAND & SILT some clay 18.0

Silt

49

Mt. Julian-Viamede Rd & Reids Rd.

CLAY & SILT (<0.075mm)
FINE FINE

CLAY
VERY FINE MEDIUM FINE 

GRAVEL
SILT

UNIFIED  SOIL  CLASSIFICATION  SYSTEM

GRAIN SIZE DISTRIBUTION CHART

Garnet Brenchley

Client:

Project:

BH-4 AS-3

21R121

Twsp of North Kawartha

September 30, 2021

18 - 36"

Redstone Engineering

Clay

11

Doughty Aggregates Form LS-702HRevision 5 - Sept 7, 2021

BH-4 AS-3 18 - 36"

Sample No. Depth
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Project No.:

Location:

Sampled By: Date:

Sample No.: Depth:

COARSE

FINE COARSE

Sand Class.

40 SM

Clay

13

Doughty Aggregates Form LS-702HRevision 5 - Sept 7, 2021

BH-8 AS-3 24 - 36"

Sample No. Depth

15

GRAIN SIZE DISTRIBUTION CHART

Garnet Brenchley

Client:

Project:

BH-8 AS-3

21R121

Twsp of North Kawartha

September 30, 2021

24 - 36"

Redstone Engineering

Mt. Julian-Viamede Rd & Reids Rd.

CLAY & SILT (<0.075mm)
FINE FINE

CLAY
VERY FINE MEDIUM FINE 

GRAVEL
SILT

UNIFIED  SOIL  CLASSIFICATION  SYSTEM

GravelDescription
Moisture 

Content

Silty SAND some gravel and clay 11.6

Silt

32

GRAVEL (>4.75mm)

COARSEMEDIUM

SAND (<4.75 to 0.075mm)

U.S. BUREAU OF SOILS CLASSIFICATION

SAND
GRAVEL
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