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1.0 Introduction 
 

Paterson Group (Paterson) was commissioned by Taggart Group of Companies to 

provide a hydrogeological report by means of a sump pump feasibility analysis for 

the proposed residential development to be located at the southwest corner of 

Eagleson Road and Ottawa Street, in the City of Ottawa (refer to Figure 1 - Key 

Plan in Appendix 2 of this report).   

  

 The objective of the geotechnical investigation was to:  

 

➢ Analyze the findings of the geotechnical investigation completed for the subject 

site for the feasibility of using sump pumps for the proposed residential 

dwellings.  

➢ Identify where sump pumps can be used based on site conditions and existing 

subsurface profile.  

➢ Provide geotechnical recommendations pertaining to design of the proposed 

drainage system including construction considerations which may affect the 

design. 

 

The following report has been prepared specifically and solely for the 

aforementioned project which is described herein.  It contains our analysis of the 

findings of the geotechnical investigation with respect to the use of sump pumps 

within the subject site.   

 

Reference should be made to the geotechnical investigation Report PG4216-1 

Revision 2 dated December 18, 2020 for the full geotechnical recommendations 

pertaining to the design and construction of the subject development as they are 

understood at the time of writing this report.   

2.0 Proposed Development 

 
Detailed plans of the proposed development were not available at the time of 

writing this report.  However, it is understood that a residential development is 

proposed consisting of residential dwellings with the associated driveways, local 

roadways, parking and landscaping areas.  It is also understood that the proposed 

development will be municipally serviced.    
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3.0 Summary of Geotechnical Investigation Findings 

 

3.1 Field Investigation 
 
 Field Program 

 
The field program for the current investigation was conducted between 

December 14 and December 18, 2018.  At that time, a total of ten (10) boreholes 

were advanced to a maximum depth of 9.8 m or auger refusal. Additionally, a 

supplemental investigation was completed on February 27, 2019 consisting of 

excavating 12 test pits to a maximum depth of 3.8 m below existing grade to collect 

samples for lab testing to determine tree planting restrictions within the clay areas. 

The test holes were distributed in a manner to provide general coverage of the 

subject site taking into considerations site features.  The locations of the test holes 

are shown on Drawing PG4216-2 - Test Hole Location Plan included in 

Appendix 2.   

 

The boreholes were completed using a track-mounted auger drill rig operated by a 

two person crew while the test pits were excavated using a hydraulic shovel.  All 

fieldwork was conducted under the full-time supervision of personnel from our 

geotechnical division under the direction of a senior engineer.  The testing 

procedure consisted of augering to the required depths and at the selected 

locations sampling the overburden.   

 

Field Survey 

 

The borehole and test pit locations were determined by Paterson personnel taking 

into consideration the presence of underground and aboveground services.  The 

location and ground surface elevation at each borehole and test pit location were 

provided by Stantec Geomatics Ltd.  It is understood that the ground surface 

elevations were referenced to a geodetic datum.  The test hole locations and 

ground surface elevations at the test hole locations are presented on 

Drawing PG4216-2 - Test Hole Location Plan in Appendix 2.   

 

Groundwater 

 

Flexible polyethylene standpipes were installed in all boreholes to permit 

monitoring of the groundwater levels subsequent to the completion of the sampling 

program. 
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3.2 Laboratory Testing 

 
The soil samples recovered from the subject site were examined in our laboratory 

to review the results of the field logging.   

 

 A total of 5 soil samples collected during the geotechnical investigations were 

submitted for grain size distribution analysis and hydrometer testing. The grain size 

distribution and hydrometer testing results are presented in Table 1 - Grain Size 

Distribution and in Appendix 1 and are further discussed in Section 4. 

 

 A total of 10 representative soil samples were submitted for Atterberg limit testing 

during our investigations.  The results of the Atterberg limit testing are presented 

in Table 2 - Summary of Atterberg Limits and in Appendix 1 and are further 

discussed in Sections 4 and 6.  

 

 All samples will be stored in the laboratory for a period of one month after issuance 

of this report.  They will then be discarded unless we are otherwise directed.   

 
3.3 Surface and Subsurface Conditions 
 

Surface Conditions 

 

The subject site is currently occupied by agricultural lands along the east portion 

of the site while the west portion is occupied by tree-covered lands.  The ground 

surface across the subject site is relatively flat with a slight upward slope from 

northern portion to southern portion of the site. The site is approximately 0.6 m 

lower than the bordering roads and the adjacent properties.  The north portion of 

the site is bordered by a shallow (2 m high) slope followed by Marlborough Creek.  

A ditch is located around the perimeter of the site running north-south along 

Eagleson road and east-west along Ottawa Street. Also, a secondary ditch was 

observed running in the east-west direction, connecting to the ditch along Eagleson 

Road. It should be noted that an existing rail corridor runs roughly in an east-west 

direction through the north portion of the site.  

 

Subsurface Profile 

 

Generally, the subsurface profile encountered at the borehole locations consists of 

a layer of topsoil followed by a layer of loose to dense brown silty sand and/or a 

very stiff to firm silty clay to clayey silt deposit.  Glacial till consisting of a silty sand 

with gravel, cobbles and boulders was encountered below the above noted layers. 

Practical refusal to augering/excavation was encountered in the majority of the test 

holes across the subject site.  
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Based on available geological mapping, the bedrock in this area mostly consists of  

dolomite of the Oxford Formation with an overburden drift thickness of 1 to10 m 

depth.  

 

Silty Clay Deposit 

 

It is important to note that the majority of the eastern portion of the site is underlain 

by a 2 to 5 m thick deposit of very stiff to stiff silty clay.  The remainder of the site 

is underlain by a layer of silty sand, glacial till or bedrock.  Reference should be 

made to the Soil Profile and Test Data sheets in Appendix 1 for specific details of 

the soil profiles encountered at each test hole location. 

 

3.4 Lab Testing Results 
 

Atterberg Limit Testing Results 

 

Atterberg limits testing, as well as associated moisture content testing, was 

completed on the recovered silty clay samples at selected locations throughout the 

subject site. The results of the Atterberg limits tests are presented in Table 1 and 

on the Atterberg Limits Results sheet in Appendix 1. 

 

Table 1 - Atterberg Limits Results 

Sample Depth 

(m) 

LL 

(%) 

PL 

(%) 

PI 

(%) 

WC 

(%) 

Classification 

BH 2 0.76 35 21 14 37.1 CL 

BH 3 1.82 29 19 10 20.0 CL 

BH 8 1.06 29 19 10 20.7 CL 

TP 2 1.90 33 21 12 28.5 CL 

TP 3 2.20 33 21 12 33.0 CL 

TP 4 3.00 52 21 31 38.5 CH 

TP 5 3.00 51 23 28 40.7 CH 

TP 6 2.50 36 19 17 29.5 CL 

TP 7 3.00 27 21 6 25.4 CL-ML 

TP 8 2.50 54 26 29 43.1 CH 

Notes: LL: Liquid Limit; PL: Plastic Limit; PI: Plasticity Index; WC: water content;  

 CH: Inorganic Clay of High Plasticity   CL: Inorganic Clay of Low Plasticity 

 CL-ML: Inorganic Silt with Some Clay with Low Plasticity 
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Grain Size Distribution and Hydrometer Testing Results 

  

Grain size distribution testing (sieve and hydrometer analysis) was also completed 

on five (5) selected soil samples.  The results of the grain size analysis are 

summarized in Table 2 and presented on the Grain-Size Distribution and 

Hydrometer Testing Results sheets in Appendix 1. 

 

Table 2 - Summary of Grain Size Distribution Analysis 

Test Hole Sample Gravel (%) Sand (%) Silt (%) Clay (%) 

TP 4 G6 0.0 0.9 59.6 39.5 

TP 6 G5 0.0 0.2 84.8 15.0 

TP 8 G5 0.0 6.1 54.4 39.5 

TP 9 G1 15.9 42.5 41.6 

TP 11 G4 6.5 64.5 29.0 

 

  



patersongroup  
Ottawa          Kingston            North Bay 
 

 
Hydrogeological Report 

Proposed Residential Development  
Eagleson Road at Ottawa Street - Richmond 

 

Report: PG4216-1 Revision 1 

February 19, 2021 

  

Page 6 

 

4.0 Sump Pump Feasibility Assessment 
 

4.1 General Discussion 
 

Based on our general review of the current site conditions in conjunction with the 

City of Ottawa guidelines for the use of sump pump systems, the eastern side of 

the subject site is considered acceptable to received sump pumps from both 

geotechnical and hydrogeological perspectives.   

 

It should be noted that based on the Technical Bulletin ISTB-2018-04 and ISTB-

2019-02 issued by the City of Ottawa regarding installation of sump pumps, for 

typical sites, a minimum 300 mm vertical separation is recommended between the 

design underside of footing elevation and the long-term groundwater level.  If this 

condition cannot be confirmed before the finalized design drawings are completed, 

the development should meet the minimum requirements for the following items as 

per Appendix 8 of the above noted technical bulletin: 

 

➢ Clay Continuity within the site  

➢ Estimation of Seasonal High Groundwater Table 

➢ Hydraulic Conductivity of the Underlying Silty Clay 

➢ The Groundwater Ingress Rate  

 

The following sections summarize our assessment of the above noted 

requirements and our conclusion on the feasibility of the installation of sump pumps 

along the eastern portion of the proposed residential development. 

 

4.2 Clay Continuity 
 

The boreholes completed within the eastern portion of the subject site are in 

conformance with the City of Ottawa borehole spacing guidelines.  The native silty 

clay soils within the study area are considered to be laterally continuous.  The 

boreholes within Phase 1 of the subject site identify a silty clay deposit at the 

majority of the borehole locations at similar elevations throughout.  Therefore, the 

silty clay deposit is continuous across the proposed eastern side of the subject 

development.  Refer to the attached Drawing PG4216-1 – Designated Silty Clay 

Areas. 
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4.3 Seasonal High Groundwater Table 
 

Generally, the groundwater levels recovered from the piezometers installed at the 

borehole locations were measure in the field and are summarized in Table 3. It is 

important to note that groundwater readings at the piezometers can be influenced 

by surface water perched within the borehole backfill material. Long-term 

groundwater conditions can also be estimated based on the observed color and 

consistency of the recovered soil samples.   

 

It is important to note that Marloborough Creek borders the site along the north 

property line.  A walk along the creek was completed on multiple 

occasions/seasons as well as a review of topographic surveys indicated that the 

top of water along Marloborough Creek was measured at an elevation of 

approximately 92 m along the portion adjacent to the subject site.   No water 

infiltration was noted along the side slopes of the creek.  This is an indicative that 

the long term groundwater table is at an elevation of 92 m or below.  

 

Based on these observations, it is estimated that long-term groundwater level can 

be expected between 2.5 to 3.5 m depth below existing grade (i.e. elevation of 91.5 

to 92.5).  Groundwater levels are subject to seasonal fluctuations and therefore 

could vary during time of construction.  The groundwater conditions observed at 

the borehole and test pits were recorded in detail in the field.   

 

Table 3 - Summary of Groundwater Level Readings 

 

Test Hole 
Number 

 

 

Ground 
Elevation (m) 

 

Groundwater Levels (m)  

Recording Date 

 
Depth Elevation 

BH1 93.37 0.61 92.76 December 28, 2018 

BH2 94.23 0.77 93.46 December 28, 2018 

BH3 94.76 0.62 94.14 December 28, 2018 

BH4 97.71 1.10 96.61 December 28, 2018 

BH5 97.45 n/a n/a December 28, 2018 

BH6 94.70 0.73  93.97 December 28, 2018 

BH7 94.88 0.83 94.05 December 28, 2018 

BH8 94.03 1.28 92.75 December 28, 2018 

BH9 93.78 0.70 93.08 December 28, 2018 

BH10 93.37 0.48 92.89 December 28, 2018 

Note: The ground surface elevations at the borehole locations were provided by Stantec Geomatics.  
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As indicated above, the long-term groundwater table is anticipated at a depth 

ranging between 2.5 and 3.5 m below existing grade (i.e. elevation of 91.5 to 92.5 

m).  When considering the low permeability silty clay deposit present across the 

east portion of the subject site, the seasonal high groundwater table can be 

expected to be between 0.5 and 1 m above the long-term groundwater table in the 

pre-development stage.   

 

Based on our review of the preliminary roadway grading plans of the subject site, 

the average underside of footing elevation for the proposed lots/blocks will be 

approximately 1.8 to 2.1 m below the center line of the proposed roadways.  The 

average road elevation will range from 94.5 to 95.5 m within the eastern portion of 

the subject site.  Assuming that each lot will be graded at an approximately 600 mm 

above the adjacent roadways (low point), the proposed dwellings will have an 

approximate underside of footing elevation ranging between 93 and 94 m which is 

well above the expected seasonal high groundwater table.   

 

It is also important to note that the groundwater levels recorded for the site are 

considered pre-development groundwater levels.  From a geotechnical 

perspective, the pre-development groundwater levels should not impact the design 

of the underside of footing elevations.  Based on our experience with post-

development groundwater levels at sites with similar subsoil conditions, the post-

development groundwater table will be lowered based on the inverts of the 

proposed site servicing pipes.   

 

4.4 Permeability of Soils and Groundwater Ingress Rate 
 

Based on the silty clay crust encountered across the eastern side of the subject 

site and other nearby sites, the hydraulic conductivity for the clay can be 

conservatively estimated to be approximately 1x10-7 m/sec which meets the 

requirement for a low permeability soils. 

 

Based on the subsoil profile below the proposed footings, the groundwater ingress 

rate was calculated to be approximately 28,000 L/day which is considered to be 

very low in comparison with the minimum pump capacity of 0.9 L/s as per the above 

noted sump pump design Bulletin. Also, due to the characteristics of the underlying 

silty clay, any surface water infiltrating the upper permeable layers will be perched 

above the silty clay layer. 

 

Based on the above, the sump pumps are not expected to be overloaded and/or 

continuously running. As such, the minimum design requirements for the main 

sump pump system and the backup pump battery will be achieved for the estimated 

groundwater rate of ingress under worst case scenarios. 
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4.5 Additional Considerations 
 
It should also be noted that the backfill used against the foundation walls should 
consist of workable site excavated silty clay.  Any imported silty clay should be 
reviewed and approved by Paterson prior to placement to confirm that the material 
meets the characteristics of the existing silty clay within the site.  All surfaces 
adjacent to the proposed buildings should be shaped to shed water away from the 
building’s foundation.   
 
All the sump pump installations should be inspected and approved by Paterson at 
the time of installation. 

5.0 Conclusion 

 
Based on the above discussion, the eastern area of the subject site is considered 
acceptable for the installation of sump pumps.  Once the development’s finalized 
grading plans are available, Paterson should complete a thorough review to 
confirm that the requirements discussed herein are in implemented in the design 
of the proposed residential buildings. 
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6.0 Statement of Limitations 

 
The recommendations made in this report are in accordance with Paterson’s 
present understanding of the project.  Paterson requests permission to review the 
grading plan once available.  Paterson’s recommendations should be reviewed 
when the drawings and specifications are complete.  
 
The client should be aware that any information pertaining to soils and the test hole 
log are furnished as a matter of general information only.  Test hole descriptions 
or logs are not to be interpreted as descriptive of conditions at locations other than 
those of the test holes. 
 
The present report applies only to the project described in this document.  Use of 
this report for purposes other than those described herein or by person(s) other 
than Taggart Group of Companies or their agent(s) is not authorized without review 
by this firm for the applicability of our recommendations to the altered use of the 
report.   
 
Paterson Group Inc.  

      
 

    Feb 19, 2021 

       
  

 Faisal I. Abou-Seido, P.Eng.    David J. Gilbert, P.Eng. 
  
  
          

 
 
 Report Distribution: 

 

❏ Taggart Group of Companies (3 copies) 

 ❏ Paterson Group (1 copy) 
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FIGURE 1 - KEY PLAN 

DRAWING PG4216-5 – DESIGNATED SILTY CLAY AREAS 
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