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Subject: Pre-Design Geotechnical Investigation – Revision 1 
Geotechnical Investigation – Proposed New Roadway                                                                  

Elmsdale Business Park, Elmsdale, NS 
 Our ref.: B-0020021-1 

Mr. Andrew S. Forsythe: 
 
Englobe Corp., at your request, has undertaken a geotechnical investigation for a new roadway proposed for 

construction in the Elmsdale Business Park Subdivision in Elmsdale, NS. The purpose of the investigation 

was to assess the subsurface conditions and make recommendations related to geological and hydrological 

aspects of the project as it relates to the roadway construction. 
 
The proposed development consists of a new approximately 600 metre road constructed off Park Road. The 
roadway will be serviced with water mains, sanitary sewer and open ditches for storm water. A site plan 
showing the proposed development area is provided in Figure 1. 
 

Topics discussed in the current report include the following as it relates to subdivision construction: 
 
- slope stability, 
- identification of poor subgrade materials, 
- proposed methodologies to mitigate the effects of unsuitable conditions, 
- preliminary hydrologic analysis including identification of groundwater levels at test pit 

locations and the effects of elevated and fluctuating water levels and,  
- roadway cross section 
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DESCRIPTION OF THE EXISTING ENVIRONMENT 
 
Site Location  
 
The proposed development is located within the Elmsdale Business Park in Elmsdale, Nova Scotia.  Existing 
commercial development lies to the east and south of the proposed development, while wooded areas lie to 
the north and to the west. Access to the proposed development area is provided by the existing Park Road.   
 
Topography and Drainage 
 
Existing topography along the proposed route can be characterized as gently sloping downward from west to 
east. Currently runoff from light precipitation is controlled by infiltration into the subsurface. Preliminary 
design drawings of the development indicate that surface runoff from heavier precipitation events will be 
collected by open ditches along the roadway.  
 
Geology 
 
Available surficial geological mapping of the Elmsdale area indicates that the site is underlain by glacial till 
deposits known as hummocky ground moraine. Typically, the till is a mix of gravel, sand, silt and clay. 

 
Geological mapping of the area indicates bedrock underlying the proposed development site is part of the 
Windsor Group, consisting of anhydrite, salt, marine dolostone and limestone.   
  
Subsurface Investigation 
 
The information presented in the previous sections is based largely on available documentation for the 
Elmsdale area. To confirm the reported site and subsurface conditions, a subsurface investigation has been 
undertaken. 
 
The subsurface investigation of the site consisted of a series of eight (8) test pits excavated along the 
route of the proposed roadway on September 7, 2018. Conditions encountered at the test pit locations 
generally consisted of rootmat/topsoil/organic soils overlying sand deposits and/or glacial till. The surface 
rootmat/organic soils layer at the test pit locations was generally 0.5 metres to 0.9 metres in thickness. 
Sand deposits were encountered at test pits TP 1, TP 2, and TP 6 and were proven to a depth ranging 
from 1.2 metres to 2.4 metres. Sand deposits consisted of sand, some silt and trace gravel. The sand 
deposits were lightly compact to compact, moist to saturated and light brown in colour. Glacial till 
deposits were encountered at all test pits either below the surface organic soils or below the sand. The till 
was proven to total depths ranging from 1.8 to 3.2 metres. Glacial till encountered in the test pits can be 
described as silty sand, some gravel, trace to some clay with occasional cobbles and boulders. The till 
deposits were compact, moist to wet and brown to dark brown in colour. Bedrock was not encountered 
during the investigation. Minor groundwater seepage was encountered in test pit TP 6 at a depth of 2.2 
metres.  
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Laboratory gradation testing was completed on a select sand deposit sample (TP6-2) and a select till 
deposit sample (TP5-2). The test results for sample TP6-2 showed a gravel percentage of 0 percent, a 
sand percentage of 74 percent and a fines content (i.e. silt and clay sizes) of 26 percent. The test results 
for sample TP5-2 showed a gravel percentage of 11 percent, a sand percentage of 34 percent and a fines 
content (i.e. silt and clay sizes) of 55 percent. Moisture content testing was conducted on eight (8) soil 
samples obtained from the test pits with moisture contents ranging from 10.2 percent to 25.9 percent. 
The following table summarizes the laboratory test results. 
 
 
Table 2: Summary of Laboratory Data 

 

SAMPLE #  GRAVEL 

% 

 SAND 

% 

 FINES 

% 

MOISTURE 

CONTENT 

% 

TP2-1 -- -- -- 19.2 

TP2-2 -- -- -- 12.2 

TP2-3 -- -- -- 10.2 

TP5-1 -- -- -- 14.6 

TP5-2 11 34 55 12.8 

TP5-3 -- -- -- 11.2 

TP6-1 -- -- -- 15.7 

TP6-2 0 74 26 25.9 

 
DISCUSSION and RECOMMENDATIONS  
 
Development Limitations 
 
At the current stage, preliminary design of the proposed roadway has been completed.  The impact of the 
project on the observed environment(s) can therefore be characterised in accordance with the available 
conceptual and preliminary design information. In the following sections these limitations are discussed and 
design recommendations are presented. 

Slopes 

 
Natural slopes which are presently vegetated with mature tree growth, if not disturbed, will minimize 
environmental impact.  Difficulty will arise, however, when vegetation and soil cover are removed and 
erosion and subsequent runoff of silt-laden water occurs. 
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Slopes in excess of 33 percent (i.e. 3:1 horizontal to vertical) gradient are typically very difficult to revegetate.   
Site soils are moderately erodible and can become unstable at slopes steeper than 33 percent in which 
vegetation has been removed or excavation of the toe or slope has occurred.  All slopes, which are disturbed 
or exposed during construction, will have to be re-vegetated or protected using gravel, rip-rap, sodding, 
seeding or other slope protection measures.  Excavated slopes should be limited to 33 percent maximum 
grade during design and construction phases of the development.  The exception to this would be shallow cut 
slopes/ embankments less than 2.5 metres in height where a steeper slope up to 40 percent inclination (i.e. 
2.5:1 horizontal to vertical) can be realized.     

Groundwater 

 
Groundwater may pose limitations on development over select areas of the proposed site. During the 
investigation, groundwater was encountered in test pit TP 6. At the construction stage, efforts to stabilize 
slopes during and following construction may include controlling groundwater at exposed slopes (e.g. 
ditching, slope drains, etc.). 

Surface Water 

 
An erosion and sediment control plan should be established to protect against silt-laden site runoff leaving 
the site. To mitigate impacts an erosion and sediment control plan should be designed and constructed in 
accordance with accepted environmental codes-of-practice. 
 
Construction Recommendations 
 
Roads 

The construction of the roadway will involve conventional site preparation and earthworks construction 
practices. Care in site preparation will be required and should include installation of all environmental 
control measures necessary for the project. 

It is important that this work be limited to the Line of Disturbance (i.e. right-of-way) defined for the project.  
In general, maintaining tree cover and vegetation on designated undisturbed areas is essential and will 
minimize the potential for soil loss through erosion. 

 
To prepare the subgrade for the roadway, all unsuitable fill materials, rootmat/organic soils and loose, wet 
soil should be sub-excavated down to sand deposits or native glacial till.  
 
Following removal of all unsuitable material, the exposed soil should be proof roll tested with a fully loaded 
tandem truck and any soft/week soils identified should be removed and replaced with approved structural 
fill. To reach design subgrade elevations, approved site or imported structural fill should be placed in lifts and 
compacted.   
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Imported structural fill should consist of an approved glacial till, well-graded sand and gravel or rockfill 
with a maximum particle size of 200 mm diameter. The fill is to be free of organics, debris, and slate. The 
material should be placed in lifts not exceeding 300 mm in thickness compacted to 95 percent of the 
material's standard Proctor maximum dry density (SPMDD) or equivalent for rockfill and 98 percent of the 
material’s SPMDD for the top 300 mm of subgrade. Water and loose/soft soils should be removed from 
excavations, and bearing stratum approved prior to fill placement.  
 
Based on the subsurface conditions encountered in the test pits, we recommend the following roadway cross 
sections for the proposed development. The following gravel and asphalt thicknesses assume a silt/clay 
subgrade above optimum moisture content as encountered during the investigation. 
 
Rural Industrial                                                                                         Minor Collector 
 
50 mm, Asphaltic Concrete Type C-HF                                                50 mm, Asphaltic Concrete Type C-HF 
50 mm, Asphaltic Concrete Type B-HF                                                75 mm, Asphaltic Concrete Type B-HF 
150 mm, NSTIR Type 1 Gravel                                                               150 mm, NSTIR Type 1 Gravel 
350 mm, NSTIR Type 2 Gravel                                                               400 mm, NSTIR Type 2 Gravel  
400 mm, 150 mm Minus Well-Graded Rockfill                                 500 mm, 150 mm Minus Well-Graded Rockfill 
 
If the subgrade is constructed and allowed to naturally drain and stiffen for a period of time, a reduction in 
gravel thickness may be warranted. Condition of the subgrade should be evaluated during construction by 
the project geotechnical engineer to determine the appropriate option. For design purposes, we provide the 
following sections assuming that prepared subgrade is allowed to naturally drain and stiffen for a period of 
time prior to gravel placement. 
 
Rural Industrial                                                                                         Minor Collector 
 
50 mm, Asphaltic Concrete Type C-HF                                                50 mm, Asphaltic Concrete Type C-HF 
50 mm, Asphaltic Concrete Type B-HF                                                75 mm, Asphaltic Concrete Type B-HF 
150 mm, NSTIR Type 1 Gravel                                                               150 mm, NSTIR Type 1 Gravel 
600 mm, NSTIR Type 2 Gravel                                                               600 mm, NSTIR Type 2 Gravel  
 
Roadway subgrade soil should be proof-roll tested with a fully loaded tandem truck by a qualified 
Geotechnical Engineer prior to placement of the 150 mm minus rockfill. Additional rock fill or reworking of 
the site till/sand will be required for areas of the roadway subgrade that do not pass the proof-roll test as 
directed by the Geotechnical Engineer.  
 
Quality Control Inspection and Testing is recommended during site earthworks including periodic compaction 
testing of trench backfill, proof-roll testing of all roadway subgrade prior to placement of rockfill and roadway 
subbase gravels (Type 2 gravel), compaction testing of roadway subbase and base gravels (Type 1 and Type 2 
gravels) and asphalt pavement placement inspection and testing. 
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Re-use of On-site Materials  
 
In general, the site soils are considered acceptable for re-use in the construction of the roadway 
subgrade. Successful re-use of the site till will be dependant on the moisture content of the soil at time of 
placement and compaction. The moisture content should be at or near the Optimum Moisture Content of 
soil. Elevated moisture content of the soil will make proper compaction of the re-worked site soils very 
difficult.  Proper stockpiling of soil to protect it from rainfall and possible spreading and drying prior to 
placement may be required.  
 
To prepare the existing site soils for re-use as structural fill, all organics, oversized boulders and 
segregated material must be removed. Soil with elevated moisture contents would not be considered 
acceptable for re-use.  The approved material should be placed in lifts not exceeding 300 mm in thickness 
at its optimum moisture content and compacted to 95 percent of the material's standard Proctor 
maximum dry density or equivalent and 98 percent SPMDD for the top 300 mm of subgrade. Water and 
loose/soft soils should be removed from excavations, and bearing stratum approved prior to fill 
placement. Quality control inspection and testing of engineered fill is recommended. 
 
Suitability and success of roadway construction using the on-site and imported materials will depend on 
the construction scheduling, the frequency of precipitation events, construction practices, etc. Site 
earthworks should be suspended during and immediately following rainfall events to allow excess 
moisture to dry prior to resuming earthworks.   

Erosion and Sedimentation Control Guidelines 

 
Nova Scotia Environment has published a set of guidelines dealing with environmental protection for erosion 
and sedimentation control. The document is of a general nature, however, presents proven methods for 
lessening the impact of soil erosion on downstream receptors. These guidelines should be adopted for when 
developing an erosion and sediment control plan. 
 

CONCLUSIONS  
 
A pre-construction geotechnical investigation has been undertaken for the proposed new roadway located in 
the Elmsdale Business Park in Elmsdale, NS. Current topography along the proposed roadway route would be 
considered gently sloped. Subsurface conditions along the proposed roadway route generally consists of a 
rootmat/topsoil layer overlying sand deposits and/or glacial till.  Re-use of site native soils is considered 
acceptable provided construction procedures as noted in the above section “Construction 
Recommendations” are followed. Quality control inspection and testing is recommended. Englobe 
personnel can provide this service at your request. 
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We trust that this information meets with your present requirements.  If any questions arise regarding the 
contents of this report, please contact the undersigned at 468-6486. 
 
Yours very truly, 
Englobe Corp 

 
 

 
Richard Henry, P. Eng.       Scott A. Simms, M. Eng., P. Eng. 
Project Manager       Team Leader 
Geotechnical Division       Geotechnical Division  
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Appendix 1 Terms and Symbols 

  









 

 

 

Appendix 2 Test Pit Logs 

 
  



Topsoil/Rootmat/Organic Soils.

SAND: some silt, trace gravel, lightly
compact, moist, light brown.

TILL: silty sand, some gravel, trace to
some clay, occasional cobbles and
boulders, compact, moist to wet,
brown to dark brown.

End of Test Pit at 2.4 metres in Till.

Test Pit dry upon completion.
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Topsoil/Rootmat/Organic Soils.

SAND: some silt, trace gravel, lightly
compact, moist, light brown.

TILL: silty sand, some gravel, trace to
some clay, occasional cobbles and
boulders, compact, moist to wet, dark
brown.

End of Test Pit at 3.0 metres in Till.

Test Pit dry upon completion.
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Topsoil/Rootmat/Organic Soils.

TILL: silty sand, some gravel, trace to
some clay, occasional cobbles and
boulders, compact, moist to wet, dark
brown.

End of Test Pit at 2.1 metres in Till.

Test Pit dry upon completion.
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Topsoil/Rootmat/Organic Soils.

TILL: silty sand, some gravel, trace to
some clay, occasional cobbles and
boulders, compact, moist to wet, dark
brown.

End of Test Pit at 2.3 metres in Till.

Test Pit dry upon completion.
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Topsoil/Rootmat/Organic Soils.

TILL: silty sand, some gravel, trace to
some clay, occasional cobbles and
boulders, compact, moist to wet, dark
brown.

End of Test Pit at 3.2 metres in Till.

Test Pit dry upon completion.
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Topsoil/Rootmat/Organic Soils.

SAND: some silt, trace gravel, lightly
compact to compact, moist to
saturated, light brown.

TILL: silty sand, some gravel, trace to
some clay, occasional cobbles and
boulders, compact, moist to wet, dark
brown.

End of Test Pit at 3.0 metres in Till.

Minor groundwater seepage
encountered at 2.2 metres below
ground surface.
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Topsoil/Rootmat/Organic Soils.

TILL: silty sand, some gravel, trace to
some clay, occasional cobbles and
boulders, compact, moist to wet, dark
brown.

End of Test Pit at 1.8 metres in Till.

Test Pit dry upon completion.
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Topsoil/Rootmat/Organic Soils.

TILL: silty sand, some gravel, trace to
some clay, occasional cobbles and
boulders, compact, moist to wet, dark
brown.

End of Test Pit at 2.1 metres in Till.

Test Pit dry upon completion.
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Appendix 3 Laboratory Results 







TABLE 2:     SUMMARY OF LABORATORY DATA

        Geotechnical Investigation

       Elmsdale Business Park, Elmsdale, NS

       Project No. B-0019824-1

Test Pit Sample Depth Description Moisture

No. No. (metres) Content Gravel Sand Fines (silts and clays)

(%) (%) (%) (%)

TP 2 1 0.8 - 1.1 19.2

2 1.5 - 1.8 12.2

3 2.4 - 2.7 10.2

TP 5 1 0.9 - 1.2 14.6

2 1.8 - 2.1 Till: silty sand, some gravel and trace to some clay 12.8 11 34 55

3 2.9 - 3.2 11.2

TP 6 1 0.8 - 0.9 15.7

2 1.5 - 1.8 Sand: some silt 25.9 0 74 26

Particle Size Distribution


