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1.0 INTRODUCTION 
 

1.1 Background 
 

Paterson Group (Paterson) was retained by 2436091 Ontario Ltd. to conduct a 

hydrogeological study for the proposed mixed-use development located at 800 

Cedarview Road in the City of Ottawa (hereinafter referred to as the “subject site”). 
The location of the subject site is shown on Drawing PH4872-1 - Site Plan 

appended to this report. This report incorporates the findings of Paterson Report 

PG5600-1 Revision 1 dated June 3, 2024. 

  

1.2 Scope of Work 
 

Paterson has completed this report in accordance with the scope prepared by 

Paterson. As per the agreed upon scope, the purpose of this study was to: 

 

 Characterize the hydrogeological setting of the subject site. Consideration was 

given to bedrock and surficial geology, aquifer systems, groundwater levels, 

hydraulic properties and catchment characteristics. 

 A groundwater impact assessment to determine potential impacts to adjacent 

infrastructure, well users and the surrounding environment. 

 

Additionally, the study was to include the standard components of a Water Budget 

Assessment as per the City of Ottawa’s Water Budget Assessment Terms of 
Reference, which included the following: 

 

 Review related higher-level studies 

 Conduct pre and post-development water budget analyses, including water 

budget equations, to determine the hydrogeological function of the subject site 

in order to assess the need for supplemental stormwater management 

measures. 

 Develop a conceptual model to characterize pre and post-development 

hydrologic and hydrogeologic site conditions. 

 Identify sensitive hydrologic and hydrogeologic features (if any) within the 

study area. 

 Identify water budget targets (if applicable) to mitigate post-development 

hydrologic and hydrogeologic impacts. 

 Identify how climate change projections may impact the water budget. 
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2.0 PREVIOUS REPORTS 
 

In addition to a review of the general literature summarized in the following sections 

and in the ‘References’ section of this report (MECP water well mapping, available 
geological and physiographic mapping), Paterson reviewed the following site-

specific reports: 

 

 MATT1676.3 “Mattamy Cedarview: Environmental Impact Study to Support 

Zoning Bylaw Amendment and Draft Plan of Subdivision Applications” - 

prepared by Kilgour & Associates Ltd. - August 7, 2025 

 14-746 “Functional Servicing Report for 4497 O’Keefe Court” - prepared by 

David Schaeffer Engineering Ltd. - July 2025 

 PE6605-2 “Phase II-Environmental Site Assessment 4497A & 4497B O’Keefe 
Court Ottawa, Ontario” - prepared by Paterson Group - September 18, 2024 

 PG5600-1 Revision 1 “Geotechnical Investigation - 800 Cedarview Road” - 

prepared by Paterson Group - June 3, 2024. 
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3.0 METHOD OF INVESTIGATION 
 

3.1 Records Review 
 

A review of available geological, and hydrogeological data was completed as a 

part of this assessment. However, the literature review and previous reports did 

not provide site-specific data regarding overburden and bedrock aquifers, 

recharge and discharge conditions or flow contributions to the nearby water 

features. Further detail is provided in the following sections.  

 

3.2 Field Program 
 

The geotechnical and hydrogeological field programs were developed to assess 

geology, groundwater conditions, hydraulic gradients and the overall 

hydrologic/hydrogeologic function of the subject site. The test holes were 

advanced to various depths across the site to assess hydrogeological and 

geotechnical conditions.  

 

Geotechnical field investigations were completed by Paterson at the subject site 

between December 2020 and April 2024. During this time, test pits and boreholes 

were advanced to a maximum depth of 6.0 and 6.5 m below ground surface (bgs), 

respectively. The location of the test holes are shown on Drawing PG5600-1 - Test 

Hole Location Plan located in Appendix 1. 

 

Soil samples were obtained from the test pits and boreholes by means of grab, 

split spoon and rock core sampling and the sampling of shallow soils directly from 

auger flights. Grab samples were taken at each stratigraphic unit. Split-spoon 

samples were taken at approximate 0.76 m intervals. Rock core samples were 

taken at approximate 1 m intervals. The depth at which grab, split-spoon, auger 

and rock core samples were obtained from the test holes are shown as “G”, "SS", 

"AU" and “RC”, respectively on the Soil Profile and Test Data sheets, appended to 

this report. All samples were classified on site, placed in sealed plastic bags and 

were transported to our laboratory for further review and testing. Transportation of 

the samples was completed in accordance with ASTM D4220-95 (2007) - Standard 

Practice for Preserving and Transporting Soils. 

 

The Standard Penetration Test (SPT) was conducted in conjunction with the 

recovery of the split-spoon samples. The SPT results are recorded as "N" values 

on the Soil Profile and Test Data sheets. The "N" value is the number of blows 

required to drive the split-spoon sampler 300 mm into the ground after an initial 

penetration of 150 mm using a 63.5 kg hammer falling from a height of 760 mm. 
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This test was done in accordance with ASTM D1586-11 - Standard Method for 

Penetration Test and Split-Barrel Sampling of Soils. 

 

Reference should be made to the Soil Profile and Test Data sheets presented in 

Appendix 1 for specific details of the subsurface profiles encountered at the test 

hole locations. 

 

Drawdown Analysis - Hydraulic Conductivity Testing 

 

Hydraulic conductivity testing was completed at all monitoring wells installed during 

the 2024 geotechnical investigation. Falling head and rising head tests (slug tests) 

were completed in accordance with ASTM Standard Test Method D 4404 - Field 

Procedure for Instantaneous Change in Head (Slug) Tests for Determining 

Hydraulic Properties of Aquifers.  

 

Slug testing was completed in April 2024 by Paterson personnel. The general test 

method consisted of measuring the static water level in the well, followed by 

inducing a near-instantaneous change of head in the well and subsequent 

monitoring of water level recovery with an electronic water level meter and a water 

level data logger. The change in head was induced by the introduction of an acetal 

slug, 0.9 m in length and 0.19 to 38 mm in diameter, depending on the well 

diameter. The slug was introduced to raise the groundwater level in the monitoring 

well, following which the decrease in water level over time was monitored (falling 

head test). Once the water level had stabilized (or nearly stabilized), the slug was 

then removed to lower the groundwater level, following which the increase in water 

level over time was monitored (rising head test).  

 

Following the completion of the slug tests, the test data was analyzed as per the 

method set out by Hvorslev (1951). Assumptions inherent in the Hvorslev method 

include a homogeneous aquifer of infinite extent and a screen length significantly 

greater than the monitoring well diameter. The assumption regarding aquifer 

storage is considered to be appropriate for groundwater flow through the 

overburden and bedrock aquifer. The assumption regarding screen length and well 

diameter is considered to be met based upon a typical length of approximately 1.5 

m and a diameter of 0.03 to 0.05 m.  

 

While the idealized assumptions regarding aquifer extent and homogeneity are not 

strictly met in this case (or in any real-world situation), it has been our experience 

that the Hvorslev method produces effective point estimates of hydraulic 

conductivity in conditions similar to those encountered at the subject site. 
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Hvorslev analysis is based on the line of best fit through the field data (hydraulic 

head recovery vs. time), plotted on a semi-logarithmic scale, which in many cases, 

is the trendline from the test data. 

 

3.3 Laboratory Testing 
 

All soil samples were retained for laboratory review following the field portion of 

the subsurface investigation. The soils were classified in general accordance with 

ASTM D2488-09a, Standard Practice for Description and Identification of Soils 

(Visual-Manual Procedure). Based on the soil descriptions across the subject site 

during the geotechnical investigations, these samples are considered to be 

sufficiently representative of the site. 

 

3.4 Monitoring Well Installations 
 

As part of the March and April 2024 geotechnical field program, monitoring wells 

were installed in all boreholes to permit the monitoring of groundwater levels and 

conduct drawdown analyses. The well installations were compliant with ASTM 

D092 standards. 

 

3.5 Water Level Measurements 
 

Following the completion of the April 2024 drilling program, groundwater levels 

were measured at the monitoring well locations. Water levels were measured using 

an electronic water level meter relative to the ground surface elevation at each 

location and are noted on the Soil Profile and Test Data sheets, appended to this 

report.  

 

Multiple groundwater level measurement events have been completed to date with 

measurements occurring between April 2024 and May 2025. Groundwater level 

measurements are presented in Table 1 in Section 4.3. 

 

Long term groundwater monitoring was undertaken using a VanEssen TD-Diver 

Water Level Datalogger at the eight monitoring well locations between April 2024 

and May 2025. The dataloggers were programmed to continuously measure and 

record groundwater levels at a minimum rate of one (1) reading every twenty-four 

(24) hours. The monitoring data is appended in the Figures section of this report.  

 

3.6 Surveying 
 

The test hole locations and ground surface elevations at each test hole location 

completed by Paterson were surveyed using a GPS unit with respect to a geodetic 
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datum. The locations and ground surface elevations for each test hole are 

presented on Paterson Drawing PG5600-1 - Test Hole Location Plan. 
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4.0 REVIEW AND EVALUATION 
 

4.1 Physical Setting 
 

At the time of the field investigations, the study area consisted of mature trees, 

grass and shrubs. A body of water is located in the northwest corner of the site 

from the now decommissioned quarry. A wetland is located on the eastern edge 

of the site, adjacent to Cedarhill Drive. The subject site is bordered to the north by 

Highway 416 followed by mature forest, to the east by residential developments 

and the Cedarhill Golf & Country Club, to the south by mature forest and Lytle Park 

and to the west by Highway 416 followed by industrial developments. The location 

of the subject site is shown on Drawing PH4872-1 - Site Plan, appended to this 

report. 

 

The northeast corner of the subject site is located within the Graham creek 

subwatershed. The remainder of the subject site is located within the Jock 

Downstream Reach subwatershed. There are numerous surface water features 

located within 500 m of the subject site. These include tributaries to the O’Keefe 
Drain, a wetland area and the water filled decommissioned quarry which is 

currently not in use. 

 

The ground surface across the site is variable but generally slopes downward to 

the northeast and southeast. The subject site is generally at grade with most 

adjacent properties with the exception of Highway 416 which is slightly below the 

grade of the site. 

 

According to available mapping from the Ontario Geologic Survey (OGS; 

MRD228), the subject site is located in a Limestone Plains physiographic region. 

The region is characterized by limestone deposits, which is generally consistent 

with field observations at the subject site (shallow bedrock). 
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4.2 Geology 

 

Surficial Geology 

 

Surficial geology mapping provided by the OGS was reviewed as part of this 

assessment. Available mapping (MRD 128) indicates that shallow Paleozoic 

bedrock is present across the majority of the subject site as well as overburden 

soils consisting of organic deposits (peat, muck, marl), glaciofluvial deposits and 

till (stone-poor, sandy silt to silty sand). Surficial geology mapping is shown on 

Drawing PH4872-2 - Surficial Geology Plan within Appendix 1. 

 

Overburden soils identified during the geotechnical investigation by Paterson 

between December 2020 and April 2024 were generally consistent with the 

available mapping. Soils generally consisted of topsoil overlying a glacial till 

deposit with a silty sand matrix. At select locations, fill or a silty sand layer was 

observed beneath the topsoil layer. 

 

Specific details are provided on the Soil Profile and Test Data Sheets attached 

within Appendix 2 of this report. More details regarding the overburden soils can 

be found in Paterson Report PG5600-1 Revision 1 dated June 3, 2024. 

 

Bedrock Geology 

 

Bedrock was encountered between 0.1 to 5.6 m bgs during Paterson’s 2020 and 

2024 geotechnical field investigations and cored to a maximum depth of 6.5 m bgs. 

The bedrock was observed to consist of grey sandstone and grey limestone of fair 

to excellent quality. 

 

Bedrock mapping, provided by the OGS was reviewed as a part of this 

assessment. Available mapping (MRD 219) indicates that the northeast corner of 

the site is located in an area where the bedrock consists of sandstone and minor 

conglomerate from the Nepean Formation. The western portion of the site is 

located in an area where the bedrock consists of dolostone, minor shale and 

sandstone of the Oxford Formation. The eastern portion of the site is located in an 

area where the bedrock consists of sandstone and dolostone of the March 

Formation. Based on available mapping and Paterson’s field investigations, the 

overburden drift thickness at the subject site ranges between 0.1 to 10 m. Bedrock 

geology mapping is shown on Drawing PH4872-3 - Bedrock Geology Plan within 

Appendix 1. 
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Karst Features 

 

The term “karst” refers to a geologic formation characterized by the dissolution of 
carbonate bedrock, such as limestone or dolostone. In order for karstification to 

occur, precipitation must be able to infiltrate the top of the bedrock, causing 

dissolution which enlarges previously existing joints and bedding planes. Based 

on available mapping by the OGS (GRS 005), the subject site is located within an 

area that does not contain karstic landforms.  

 

4.3 Hydrogeological Setting (Conceptual Model) 
 

Based on the field investigations at the subject site, Paterson used borehole data, 

existing water well records, topography, monitoring well water levels, hydraulic 

conductivity to develop a conceptual model of the transport fate of surface water 

and groundwater at the subject site. Information related to the conceptual flow 

model is listed below.  

 

Existing Aquifer Systems 

 

Aquifer systems may be defined as geological media, either overburden soils or 

fractured bedrock, which permit the movement of groundwater under hydraulic 

gradients. In general, aquifer systems may be present in overburden soils or 

bedrock. While groundwater was observed within the overburden materials as well 

as the bedrock, water supply wells in the vicinity of the subject site are anticipated 

to be accessing deeper bedrock aquifers. 

 

The bedrock aquifer(s) consists of sandstone and minor conglomerate from the 

Nepean Formation in the northeastern portion of the subject site, dolostone, minor 

shale and sandstone of the Oxford Formation in the western portion of the subject 

site and sandstone and dolostone of the March Formation in the eastern portion of 

the subject site.  

 

Groundwater Levels 

 

Multiple groundwater level measurement events have been completed to date with 

measurements occurring between April 2024 and May 2025. Groundwater levels 

measured at the monitoring well locations ranged between being at ground surface 

to 5.2 m bgs. The measured groundwater levels are presented in Table 1 below. 
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In addition to manual water level measurements, a long-term water level 

monitoring program was carried out at the monitoring wells installed at the subject 

site. The monitoring data was compared with Environment and Natural Resources 

Canada precipitation data from the Ottawa International Airport over the same 

timeframe as part of the monitoring program. The monitoring data is appended in 

the Figures section of this report. The seasonal high and low water levels are 

presented below in Tables 2 and 3 below. 

 

 

Table 1 – Summary of Manual Groundwater Level Measurements 

BH ID 
Ground Surface 

Elevation  
(m asl) 

Groundwater 
Depth 

(m bgs) 

Groundwater 
Elevation 

(m asl) 
Date 

BH1-24 104.96 

-0.26 105.22 Apr 17, 2024 

Frozen Frozen Feb 25, 2025 

0.18 104.78 May 30, 2025 

BH2-24 108.74 

0.46 108.28 Apr 17, 2024 

0.54 108.20 Feb 25, 2025 

0.65 108.09 May 30, 2025 

BH3-24 110.78 
0.24 110.54 Apr 15, 2024 

0.70 110.08 May 30, 2025 

BH4-24 109.95 

1.18 108.78 Apr 17, 2024 

4.01 105.94 Feb 25, 2025 

2.25 107.70 May 30, 2025 

BH5-24 116.50 

4.26 112.24 Apr 17, 2024 

Dry - Feb 25, 2025 

5.17 111.33 May 30, 2025 

BH6-24 113.36 

1.52 111.84 Apr 15, 2024 

3.23 110.13 Feb 25, 2025 

2.39 110.97 May 30, 2025 

BH7-24 112.93 

0.68 112.25 Apr 15, 2024 

2.04 110.89 Feb 25, 2025 

2.71 110.22 May 30, 2025 

BH8-24 110.77 

0.33 110.45 Apr 15, 2024 

0.89 109.88 Feb 25, 2025 

1.26 109.51 May 30, 2025 

Table 2 - Minimum Groundwater Levels From Monitoring Program 

BH ID 
Ground Surface 

Elevation  
(m asl) 

Groundwater 
Depth 

(m bgs) 

Groundwater 
Elevation 

(m asl) 
Date 

BH1-24 104.96 1.49 103.47 Oct 29, 2024 

BH2-24 108.74 1.26 107.48 Oct 29, 2024 

BH3-24 110.78 1.98 108.8 Oct 29, 2024 

BH4-24 109.95 3.21 106.74 Oct 29, 2024 

BH5-24 116.50 5.09 111.41 May 17, 2025 

BH6-24 113.36 3.75 109.61 Nov 2, 2024 

BH7-24 112.93 4.59 108.34 Oct 30, 2024 

BH8-24 110.77 2.35 108.42 Nov 2, 2024 
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The groundwater elevations generally follow the topographic profile across the 

subject site, with the highest groundwater elevations observed within the 

northwestern portion of the site and the lowest groundwater elevations within the 

southeastern portion of the site. The initial manual groundwater measurements are 

displayed on the Soil Profile and Test Data sheets, appended to this report.  

 

Horizontal Hydraulic Gradients 

 

Due to the nature of the water levels obtained from field work conducted at the 

subject site (groundwater monitoring wells), the absolute direction of horizontal 

hydraulic gradients in the vicinity of the subject site was not determined. However, 

using the available data, it was possible to approximate the horizontal hydraulic 

gradients in the bedrock given that the horizontal hydraulic gradient between any 

2 points is the slope of the hydraulic head between those points: 

 

i=h2-h1/L 

 

Where: i = horizontal gradient 

h = water elevation (m asl) 

L = horizontal distance between test hole locations 

 

Using the above noted formula, the horizontal hydraulic gradients were generally 

observed to be in an approximate southeasterly orientation with a magnitude 

ranging between approximately 0.005 to 0.01 m/m in the bedrock. A small portion 

of the northeastern section of the subject site had a horizontal hydraulic gradient 

observed to be in a northeastern orientation with a magnitude of approximately 

0.002. The two observed hydraulic gradient orientations reflect the two 

subwatersheds within the subject site and reflect the regional groundwater flow 

directions. The approximate groundwater flow directions are presented on Drawing 

PH4872-5 - Groundwater Contour Plan.  

 

Table 3 - Maximum Groundwater From Monitoring Program 

BH ID 
Ground Surface 

Elevation  
(m asl) 

Groundwater 
Depth 

(m bgs) 

Groundwater 
Elevation 

(m asl) 
Date 

BH1-24 104.96 -0.51 105.47 Apr 3, 2025 

BH2-24 108.74 0.02 108.72 Apr 3, 2025 

BH3-24 110.78 0.11 110.67 Apr 3, 2025 

BH4-24 109.95 0.43 109.52 Apr 3, 2025 

BH5-24 116.50 3.13 113.37 Apr 7, 2025 

BH6-24 113.36 1.21 112.15 Apr 4, 2025 

BH7-24 112.93 1.41 111.52 Apr 3, 2025 

BH8-24 110.77 0.08 110.69 Apr 3, 2025 
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Drawdown Analysis - Hydraulic Conductivity 

 

Hydraulic conductivity testing (slug testing) was completed by Paterson as part of 

the field investigations at the subject site. The test data was analyzed as per the 

method set out by Hvorslev (1951). The testing yielded hydraulic conductivity 

values of 1.65 x 10-7 to 7.12 x 10-5 m/sec for the bedrock, 1.60 x 10-6 m/sec for the 

glacial till and 2.32 x 10-5 for the fill. Hydraulic conductivity results are summarized 

in Table 4 below and are included in Appendix 3. 

 

Table 4 - Summary of Hydraulic Conductivity (Slug) Testing Results 

Test Hole 
ID 

Ground 
Surface 

Elevation  
(m asl) 

Testing 
Elevation  

(m asl) 

Hydraulic 
Conductivity 

(m/sec) 
Test Type 

Subsurface 
Material 
Tested 

BH1-24 104.96 98.48-99.98 
6.41 x 10-5 Falling Head 

Bedrock 
7.12 x 10-5 Rising Head 

BH2-24 108.74 102.42-103.92 4.99 x 10-7 Rising Head Bedrock 

BH3-24 110.78 104.46-105.96 1.60 x 10-6 Rising Head Glacial Till 

BH4-24 109.95 103.65-105.15 1.65 x 10-7 Falling Head Bedrock 

BH5-24 116.50 110.89-112.39 2.32 x 10-5 Rising Head Fill 

BH6-24 113.36 106.93-108.43 7.90 x 10-7 Falling Head Bedrock 

BH7-24 112.93 106.78-108.28 
4.81 x 10-6 Falling Head 

Bedrock 
5.65 x 10-6 Falling Head 

BH8-24 110.77 104.60-106.10 3.97 x 10-6 Falling Head Bedrock 

 

Groundwater Recharge and Discharge 

 

In general, groundwater will follow the path of least resistance from areas of higher 

hydraulic head to areas of lower hydraulic head. While upward and downward 

hydraulic gradients may be indicative of areas of discharge and recharge 

respectively, other factors must be considered. 

 

The overburden soils at the subject site consist primarily of topsoil overlying a 

glacial till layer with a silty sand matrix. At select locations, fill or silty sand was 

observed below the topsoil. Below the aforementioned overburden materials is 

bedrock. Based on the presence of shallow bedrock and relatively permeable soils, 

it is likely that recharge is occurring to the shallow aquifer at various locations 

across the subject site.  

 

Regarding discharge zones, select surface water features across the subject site 

were identified in the Environmental Impact Study (EIS) completed by Kilgour & 

Associates Ltd. as receiving contributions by groundwater and surficial flows. 

However, as a mitigative measure, the EIS also outlined strategies to ensure that 

the overall hydrologic function of the site is preserved in the event of any 

disruptions to groundwater discharge zones following site development. 
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Catchment Areas 

 

The majority of the subject site is located within the Jock Downstream Reach 

subwatershed with a northern portion of the subject site located within the Graham 

Creek subwatershed. Therefore, it is anticipated that the site is characterized by 

two subwatershed catchment areas. 

 

Based on discussions with civil engineering design team, the site will continue to 

be characterized by two catchment areas under post development conditions.  

 

Groundwater Inflow/Dewatering Requirements 

 

The main sources of dewatering at the subject site are anticipated to be the 

building/housing, servicing and stormwater management pond (SWMP) 

excavations. Details regarding the excavation footprints and depths for each 

potential dewatering source were unavailable at the time of report preparation. 

However, based on Paterson’s experience with mixed-use developments with 

similar infrastructure that are built on silty sand subsoils with shallow bedrock, it is 

anticipated that groundwater contributions may be moderate to high depending on 

the excavation depth/sizing per source, and hydrogeologic properties of the 

excavated material at a given location. Therefore, it is recommended that source 

specific dewatering calculations be completed once more specific development 

details are available. 
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5.0 SITE SPECIFIC WATER BUDGET ASSESSMENT 
 

The site-specific water budget assessment (SSWB) was conducted to determine 

the hydrogeological function of the subject site, to identify infiltration potential and 

to identify opportunities for supplemental stormwater management measures. At 

the time of the field investigations, the study area consisted of mature tree, grass 

and shrubs and surface water features. Pre and post-development terrain 

compositions are illustrated on Drawings PH4872-5 - Pre-Development Terrain 

Composition Plan and PH4872-6 - Post-Development Terrain Composition Plan, 

appended to this report. 

 

5.1 Calculations 
 

Thornthwaite and Mather Water Balance Calculations 

 

When falling precipitation intercepts the ground, three possible outcomes arise. 

The water can either evaporate/transpire back into the atmosphere 

(evapotranspiration), infiltrate into the surface soils (infiltration) or leave the area 

as runoff.  

  

The method employed by Thornthwaite and Mather (1957) was used along with 

modelling software by Environment and Climate Change Canada's (ECCC) 

Engineering Climate Services Unit to determine the partitioning of water 

throughout various portions of the hydrologic cycle. Inputs into the modelling 

program included monthly temperature, precipitation, water holding capacities and 

site latitude. Using the long-term averages of these variables, it was possible to 

calculate annual potential and actual evapotranspiration, change in soil moisture 

storage and the water surplus.  

 

The formula employed by Thornthwaite and Mather is as follows: 

 

S = R + I = P - ET 

 

Where: S = surplus (mm/year) 

R = annual runoff (mm/year) 

I = annual infiltration (mm/year) 

P = annual precipitation (mm/year) 

ET = annual evapotranspiration (mm/year).  

 

Shallow unsaturated soils within the study area generally consisted of topsoil 

underlain by a glacial till with a silty sand matrix. At select locations, a fill or sandy 

silt layer was observed below the topsoil layer. Given the similar shallow soil 
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characteristics across the entire study area, the above noted calculations were 

mostly carried out for the soil moisture holding capacity of a fine sandy loam for 

pre-development site conditions. 

 

Based on the location of the site within the Ottawa area, climatic data was obtained 

from the climate station located at the McDonald-Cartier International Airport 

covering the period of January 1939 to December 2022. The information was 

provided by Environment Canada's Engineering Climate Services Unit and is 

presented in Appendix 2 of the report.  

 

Table 5, below, displays the soil types present within the study area and their 

associated water holding capacities (WHC) as well as the actual 

evapotranspiration (AET) and surplus data. For the purposes of this study, AET 

values were used as they account for accumulated soil moisture deficit. This deficit 

represents the volume of water retained within the available pore spaces of the 

soil and is subtracted from the potential evapotranspiration (PET) value to more 

accurately calculate the water surplus. The monthly/annual water balance data is 

presented in Tables 7-10 in Appendix 2 of the report. For the purpose of this study, 

70% of the developed areas are considered to be impervious surfaces (100% of 

surplus will result in runoff) and 30% are considered to be urban lawns. 

 

Table 5 - Site Specific Water Surplus Information 

Land Use Unit 
Water Holding 

Capacity (mm) 

Actual 

Evapotranspiration 

(mm/year) 

Surplus Water 

(mm/year) 

Impervious Surfaces N/A 145* 759 

Fine Sandy Loam 

(Urban Lawn) 
75 535 378 

Fine Sandy Loam 

(Pasture and Shrubs) 
150 574 329 

Clay Loam (Pasture and 

Shrubs) 
250 600 304 

Fine Sandy Loam 

(Mature Forest) 
300 605 298 

Table reproduced using WHC values from MOE (2003) - Stormwater Management Planning and 
Design Manual and modelling data from Environment Canada's Engineering Climate Services 
Unit. 
*Values based on evaporation information for urban areas (16% of precipitation) included in the 

Eastern Ontario Water Resources Management Study prepared by CH2M HILL Canada Limited 

(March 30, 2001). 

 

Infiltration Factors 

 

In order to break down the surplus water values for the various materials into 

infiltration and runoff, various factors must be considered. The Ministry of the 



 

 

Hydrogeological Study  

Proposed Mixed-Use Development 

800 Cedarview Road - Ottawa, Ontario 

Report: PH4872-REP.01.R1 
August 20, 2025 
 

Page 16 

Environment (MOE) Stormwater Management Planning and Design Manual 

(2003) lists three main factors that contribute to surface water infiltration rates.  

 

The first factor is topography, which is broken down further into three sections: flat 

and average slope, rolling land and hilly land. Flat and average slope provides the 

greatest potential for infiltration and has the largest infiltration factor applied to it 

(0.3), while the other two have progressively lower infiltration factors (rolling land 

is 0.2 and hilly land is 0.1).  

 

The second factor is soil, which is also broken down further into three sections: 

tight impervious clay, medium combinations of clay and loam and open sandy 

loam. Open sandy loam provides the greatest potential for infiltration (infiltration 

factor of 0.4) while the other two have progressively lower potential for infiltration 

to occur (infiltration factor for medium combinations of clay and loam is 0.2 and for 

tight impervious clay is 0.1). 

 

The final factor the MOE manual uses to partition infiltration from runoff is land 

cover. It is broken down into two sections: open fields/cultivated lands and 

woodlands. Woodlands have greater infiltration potential and an infiltration factor 

of 0.2. Open fields and cultivated lands have lower potential and with an infiltration 

factor of 0.1. A summary of the MOE manual's descriptors and their associated 

infiltration factors is shown below in Table 6. 

 

Table 6 - MOE (2003) Infiltration Factors 

Description of Area/Development Site Value of Infiltration Factor 

Topography  

Flat and average slope (<0.6 m/km) 0.30 

Rolling land (slope of 2.8-3.8 m/km) 0.20 

Hilly land (slope of 28-47 m/km) 0.10 

Soil  

Tight impervious clay 0.10 

Medium combinations of clay and loam 0.20 

Open sandy loam 0.40 

Cover  

Open fields/cultivated lands 0.10 

Woodlands 0.20 

Table reproduced from MOE (2003) - Stormwater Management Planning and Design Manual. 

 

The topography of the study area is classified between rolling land and hilly land. 

Therefor, a pre-development topography infiltration factor of 0.15 was given for the 

materials analysed on this property. In order for development to proceed, it is 

expected that alterations will be made to the topography of the site. In general, it 

is expected that the overall slope of the site will be reduced to accommodate 
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buildings and parking areas. However, it is expected that the site will still contain 

some topographic relief. Therefore, under post-development conditions, the site 

was therefore assigned a post-development topography infiltration factor of 0.15. 

An infiltration factor of 0 was assigned to the impervious surfaces due to the 

negligible infiltration capacity. 

 

As previously discussed, soils within the study area generally consisted of topsoil 

overlying a silty sand layer or glacial till deposit with a silty sand matrix. Therefore, 

a pre-development soil infiltration factor of 0.3 was given for the majority materials 

analysed on this property. However, at select areas, a silty clay fill was identified 

beneath the topsoil and was assigned a soil infiltration factor of 0.2. Under post-

development conditions, the majority of the site will consist of either conservation 

lands (unchanged from pre-development conditions) landscaped areas and 

impervious surfaces, with soil infiltration factors of 0.3 for silty loam, 0.2 for clay 

loam and 0 for impervious surfaces. 

 

At the time of the field investigations, the subject site generally consisted of mature 

forests with some areas with grass and shrubs. Therefore, a pre-development 

vegetation infiltration factor of 0.2 was used for the majority of the site with the 

exception of the areas with grass and shrubs which were given a vegetation 

infiltration factor of 0.1. Post-development, it is expected the majority of the trees 

remaining on site will be removed to accommodate buildings, parking areas and 

roadways. As such, a post-development vegetation infiltration factor of 0.1 was 

assigned to the majority of the site, except for select areas where forested areas 

are anticipated to remain in place, which were given an infiltration factor of 0.2. 

Impervious surfaces were assigned a post development vegetation infiltration 

factor of 0 due to its negligible potential to benefit from vegetation cover. 

 

The pre and post-development infiltration factors for all materials considered are 

included in the water budget calculations provided in Table 11 and Table 12 

included in Appendix 2 of this report. 

 

5.2 Pre and Post-Development Water Budget 
 

The pre-development water budget analysis conducted for the study area 

determined that an estimated 118,841,296 L/year of surplus water currently 

infiltrates the surface soils. The remaining estimated 72,302,777 L/year of surplus 

leaves the site as runoff, draining towards localized surface water features 

throughout the subject site. 

 

The post-development water budget analysis determined that an estimated 

49,825,869 L/year of surplus water will infiltrate the surface soils and 
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approximately 305,163,217 L/year will leave the site as runoff. These values 

equate to an approximate decrease in infiltration of 58% and an increase in runoff 

of 322%. 

 

The main variable that changed from pre-development conditions to post-

development conditions was the addition of approximately 36 hectares of 

impervious surfaces. This results in reducing the area of pervious materials 

throughout the subject site, therefore, reducing the overall infiltration potential of 

the subject site. The remaining areas that are not being converted to impervious 

surfaces will either become landscaped surfaces characterized by clay loam 

(urban lawn) material, or remain as fine sandy loam (mature forest) material. The 

infiltration potential difference between the urban lawn and mature forest materials 

are negligible when compared to the addition of impervious surfaces across the 

subject site. Also, it should be noted that the SWMP and surface water feature 

areas were excluded from the water budget analysis given that these areas do not 

contribute to the infiltration or runoff potential of the site. 

 

It is important to note that the post-development water budget analysis for the 

subject site does not consider any potential infiltration of the anthropogenic 

sources (100% runoff was taken as a conservative approach). In reality, some 

portion of surface water that lands on impervious surfaces either evaporates, 

infiltrates (asphalt is not 100% impervious) or is diverted to grassed areas where 

additional infiltration may occur. As such, the post-development runoff volumes 

should be considered a conservative estimate, and not expected to definitively 

represent future conditions.  

 

Details of pre-development water budget analyses are presented in Table 11 and 

12 included in Appendix 2 of this report. 
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6.0 GROUNDWATER IMPACT ASSESSMENT 
 

6.1 Impact of Proposed Development on Surrounding Infrastructure 
 

As previously discussed, the subsurface profile at the subject site is generally 

comprised of topsoil overlying a glacial till layer with a silty sand matrix. At select 

locations, the topsoil is underlain by fill or silty sand. The above noted layers are 

underlain by bedrock. The adjacent structures are anticipated to be founded on the 

dense overburden materials or bedrock with minimal compressibility. Furthermore, 

water takings are expected to be short term in duration, given the nature of the 

development. Therefore, adverse effects related to dewatering activities at the 

subject site are expected to be negligible. 

 

The steady-state radius of influence calculations completed were based upon the 

Sichardt equation as shown below.  

 

R = 3000 * Δh(K0.5) 

 

Where: R = radius of influence (m) 

Δh = expected groundwater drawdown (m) 

K = hydraulic conductivity (m/sec).  

 

For the purposes of completing the calculations, the following values were used in 

the analysis for the glacial till: 

 

 Δh = 3 to 8 m (based on estimated servicing depths and 2 levels of 

underground parking) 

 K = 1.65 x 10-7 to 7.12 x 10-5 m/sec (based on site specific hydraulic 

conductivity values)  

 

Using the above equation and assumptions, a radius of influence of <5 to 203 m 

will develop as a steady state condition, extending from the edge of the excavation, 

depending on the groundwater levels and hydraulic properties of the subsurface 

materials encountered.  

 

The adjacent structures are anticipated to be founded on the dense overburden 

materials or bedrock with minimal compressibility. Furthermore, water takings are 

expected to be short term in duration, given the nature of the development. 

Therefore, adverse effects related to dewatering activities at the subject site are 

expected to be negligible. A more detailed assessment may be required once 

additional excavation details are available closer to construction. 
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6.2 Impact of Proposed Development on Existing Well Users 
 

A search of the Ontario Water Well Records database indicated that there are 

several wells within a 500 m radius of the proposed development as shown on 

Drawing PH4872-7 - MECP Water Well Location Plan in the Figures section of this 

report. Upon investigation, it was determined that the majority of the wells in the 

area are either no longer in use or are monitoring well installations. Given that the 

residential development located east of the subject site is municipally serviced, the 

wells that are anticipated to remain in use are limited to those along Lytle Avenue 

northeast of the subject site and those associated with the industrial properties 

along Moodie Drive, west of the subject site. The wells that are anticipated to still 

be in use are accessing a deeper bedrock aquifer well below the anticipated 

excavation depths associated with the proposed development. Therefore, it is 

anticipated that the existing wells have adequate vertical and horizontal separation 

from proposed construction activities and are not expected to be negatively 

impacted by the proposed development. 

 

6.3 Impact of Proposed Development on the Environment 
 

A search of the Ministry of the Environment Conversation and Parks (MECP) 

Environmental Site Registry for Records of Site Condition (RSC) was conducted 

as part of the assessment of the site, neighbouring properties and the general 

area. No RSCs were identified within the 500 m buffer from the subject site. 

 

A Phase II Environmental Site Assessment (ESA) was completed by Paterson for  

the subject site. All soil samples were found to be in compliance with MECP Table 

8 Standards. The elevated levels of barium in select soil samples were determined 

to be naturally occurring and thus compliant with Table 8 Standards. All 

groundwater samples were found to be in compliance with MECP Table 8 

Standards. 

 

There are numerous surface water features located within 500 m of the subject 

site. These include unnamed drainage ditches and the north end of the O’Keefe 
Drain which is located south of the subject site. Within the subject site boundaries 

are surface water features which include tributaries to the O’Keefe Drain, a wetland 
area and the water filled decommissioned quarry which is currently not in use. 

Kilgour & Associates Ltd. was retained to assess the impact of the proposed 

development on these surface water features. Based on the findings within the 

Environmental Impact Study (EIS) prepared by Kilgour & Associates Ltd. dated 

August 7, 2025, it is Paterson’s understanding that select surface water features 

located within the subject site are expected to be re-aligned/removed as part of the 

proposed development. However, the proposed stormwater management strategy 
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is expected to be developed in a manner that maintains the overall hydrologic 

function of the subject site. Mitigation measures to manage the impacts of 

construction related activities on surface water features should be adhered to as 

outlined in the EIS. 

 

Considerations relevant to the water budget analyses are discussed in Section 7.5 

below.  

 

6.4 Adjacent PTTW/EASRs/ECAs  
 

A search of the MECP Permit to Take Water (PTTW) and Environment Activity 

Sector Registry (EASR) database provided two (2) PTTWs and one (1) EASR 

within a 500 m radius of the subject site and one (1) within the subject site 

boundary.  

 

PTTW 2553-ANDJ4Y is registered to Lafarge Canada Inc. and is located 

approximately 450 west of the subject site. The above noted permit contains four 

(4) sources (Old Quarry, Old Quarry, Quarry Sump and Quarry Sump) with a 

maximum taking of 40,676,000 L/day.  

 

PTTW P-300-1188288367 is registered to R. W. Tomlinson Limited and is located 

approximately 450 m west of the subject site. The above noted permit contains 

seven (7) sources (Primary Sump, Primary Sump, Primary Sump, Primary Sump, 

Secondary Sump, Secondary Sump and Secondary Sump) with a maximum taking 

of 4,233,600 L/day. 

 

EASR R-009-6110525609 is registered to Ottawa D-Squared Construction and is 

located approximately 300 m to the north of the proposed development and has a 

maximum water taking volume of 400,000 L/day. 

 

Despite there being two (2) PTTW and (1) EASR surrounding the proposed 

development, they are located at a greater distance from the subject site than the 

anticipated radius of influence that may develop as a result of water taking 

activities. Furthermore, given the nature of the proposed development, water 

taking activities are anticipated to be short-term in nature. Therefore, cumulative 

impacts related to anticipated dewatering activities for the proposed development 

from the adjacent PTTW and EASR are not anticipated. 

 

PTTW 2625-C4MQ5Y is registered to Cedarhill Golf Enterprises Inc. and is located 

within the subject site. The above noted permit contains two (2) sources (Stony 

Swamp (Beaver Pond) and Miron Quarry with a maximum taking of 4,027,240 

L/day. It is Paterson’s understanding that 2436091 Ontario Ltd. is in discussions 
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with Cedarhill Golf Enterprises Inc. to devise an alternative irrigation strategy for 

the adjacent golf course once development begins.  

 

With respect to Environmental Compliance Approvals (ECAs), given the nature of 

the development in the area, there are a few ECAs that exist in the areas bordering 

the site. Upon review of the ECAs, it was determined that they are primarily related 

to existing stormwater management systems in the area. Therefore, it is 

anticipated that the proposed development will have minimal impacts to the 

existing ECAs.  
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7.0 ASSESSMENT AND RECOMMENDTIONS 
 

7.1 Sources of Contamination 
 

Based on the soil and groundwater samples collected at the subject site as part of 

the Phase II ESA investigation, all soil and groundwater samples were found to be 

in compliance with MECP Table 8 Standards. 

 

Prior to and during site development, it is recommended that construction best 

management practices with respect to fuels and chemical handling, spill 

prevention, and erosion and sediment control be followed. This will minimize the 

potential for the introduction of contaminants to the soil, surface water, or 

groundwater at the subject site. 

 

It is anticipated that the material on site will be disposed of as per Ontario 

Regulation 406/19 – On-site and Excess Soil Management. 

 

With respect to stormwater runoff quality, it is recommended that best 

management practices with respect to operational standards be maintained for any 

stormwater management facilities constructed for the proposed development. It is 

also recommended that adherence to the City of Ottawa Salt Management Plan - 

Appendix A (October, 2011) included in Appendix 4 is enforced to ensure that 

chloride levels in stormwater runoff are minimized. 

 

7.2 Surface Water Features 
 

There are numerous surface water features located within 500 m of the subject 

site and within the site boundary itself. These include tributaries to the O’Keefe 
Drain, a wetland area and the water filled decommissioned quarry which is 

currently not in use. However, as previously discussed and as per the EIS 

prepared by Kilgour & Associates Ltd., it is understood that the stormwater 

management strategy will include measures to mitigate potential impacts and 

maintain the overall hydrologic function of the site. 

 

With respect to water discharge, water that is pumped from on site excavations 

must be managed in an appropriate manner. The contractor will be required to 

implement a water management program to dispose of the pumped water. If the 

discharge point for the pumped water is directed to overland drainage, it is 

expected that a multi-barrier approach (such as hay bales, geosocks, silt fence, 

etc.) to a non-frozen, well vegetated area will be utilized in order to promote re-

infiltration prior to reaching a watercourse. Furthermore, if the discharged water is 
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to be directed to overland drainage within 30 m of a water body/watercourse, the 

turbidity of the water shall not exceed 8 NTU above background levels of the 

nearest water body. The contractor will be required to maintain appropriate BMPs 

with respect to sediment and erosion control to ensure negative effects to the 

surrounding environment are minimized. 

 

7.3 Existing Wells 
 

Any wells within the subject site must be decommissioned prior to construction in 

accordance with Ontario Regulation 903. 

 

If construction activities are shown to cause negative impacts to the water supplies 

of existing well users, the contractor shall take action to make available a supply 

of water equivalent in quality and quantity of their typical takings, or shall 

compensate those affected for reasonable costs for doing so, or shall reduce water 

taking amounts to alleviate the negative impacts. The contractor shall provide 

temporary water supplies, to those affected, to meet their typical takings or 

compensate such persons for reasonable costs associated to do so until 

permanent restoration of the affected water supply or an equivalent source. As the 

potential to interfere with the water quality/quantity of existing well users in the area 

is negligible, a water well monitoring program is not recommended for the 

proposed development. 

 

7.4 Permit To Take Water 
 

If water taking volumes are greater than 50,000 L/day, a MECP Permit to Take 

Water (PTTW) or water taking Environmental Activity and Sector Registry (EASR) 

will be will be required. Depending on the nature of the proposed water takings, an 

additional hydrogeological investigation may be required. 

 

7.5 Infiltration Potential  
 

As previously discussed, surficial soils within the study area generally consisted of 

topsoil overlying a glacial till with a silty sand matrix. At select locations, fill or silty 

sand was observed below the topsoil layer. Site specific testing may be required 

to determine the infiltration potential of the soils at the subject site for the purpose 

of developing a stormwater management strategy.  

 

As noted above, the results of the water budget analyses completed at the subject 

site indicated that 118,841,296 L/year of infiltration and 72,302,777 L/year of 

surface runoff are occurring under pre-development conditions. Under post 
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development conditions, it is expected that there will be a 58% infiltration deficit 

and a 322% increase in runoff. Therefore, it will likely be necessary to incorporate 

various stormwater management measures into the design of the development. It 

should be noted that Paterson’s water budget assessment is based on mean water 
budget values for the soil types at the subject site that were calculated by modeling 

conducted by Environment Climate Change Canada (ECCC). The ECCC model is 

calibrated to historical climate data and does not account for climate change 

predictions. Therefore, based on the National Capital Commission and City of 

Ottawa climate change predictions, the stormwater management design team 

could consider potential seasonal changes (longer spring and shorter winter) and 

increases in temperature and precipitation when developing their stormwater 

management strategy. 

 

Based on soils at the subject site, infiltration based Low Impact Development (LID) 

measures could potentially be incorporated into the overall stormwater 

management strategy for the site, dependant on location and final grades at a 

given location. However, there are also various factors restricting the viability of 

infiltration, including the presence of shallow groundwater and bedrock as well as 

the composition of the subsoils. The stormwater management strategy must 

comply with the City of Ottawa’s Technical Bulletin IWSTB-2024-04 and the 

MECP’s Consolidated Linear Infrastructure Environmental Compliance Approval 

documentation. Therefore, it is recommended that alternative stormwater 

management measures to infiltration are also considered. The stormwater 

management team should target a stormwater management strategy that is best 

suited to mitigate the impacts that may arise due to the post-development 

decrease in infiltration and increase in runoff at the subject site, and to maintain 

the overall hydrologic function of the area as discussed in the EIS prepared by 

Kilgour & Associates Ltd. This may include, but should not be limited to, alternative 

LID strategies such as filtration and/or retention. 
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8.0 CLOSURE 
 

The client should be aware that any information pertaining to soils and all test hole 

logs are furnished as a matter of general information only, and test hole 

descriptions or logs are not to be interpreted as descriptive of conditions at 

locations other than those of the test holes. 

 

A hydrogeological review of this nature is a limited sampling of a site. The 

recommendations are based on information gathered at the specific test locations 

and can only be extrapolated to an undefined limited area around the test 

locations. Should any conditions at the site be encountered which differ from those 

at the test locations, we request notification immediately in order to permit 

reassessment of our recommendations. 

 

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 2436091 Ontario Ltd or their agent(s) is not authorized without review by 

Paterson Group for the applicability of our recommendations to the altered use of 

the report. 

 

 Paterson Group Inc. 

                 
  
 
 

Michael Laflamme, P.Geo.     Aug. 20, 2025    
 
 
 
 

Oliver Blume, P.Geo.  
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SOIL PROFILE AND TEST DATA SHEETS  

 

DRAWING PG5600-1 - TEST HOLE LOCATION PLAN 
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dense, grey silty sand with gravel
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FILL: Brown silty clay with
gravel, trace sand, wood and
organics
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5.61m depth
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- very dense from 0.8m to 1.5m
depth
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End of Borehole

- boulder content increases with
depth

GLACIAL TILL: Compact, brown
silty sand with gravel, trace clay,
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limestone bedrock
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End of Borehole
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BEDROCK: Good to excellent
quality, grey limestone bedrock

- vertical fractures from 0.8m to
1.1m depth and from 1.3m to
2.1m depth

BEDROCK: Fair to good quality,
grey sandstone bedrock

GLACIAL TILL: Very dense,
brown silty sand with gravel and
cobbles
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quality, grey limestone bedrock
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Prop. Residential Development - 800 Cedarview Road

Pen. Resist.  Blows/0.3m

20 40 60 80 100

PG5600

December 2, 2020DATE

GROUND SURFACE

FILE NO.

Engineers

20 40 60 80

1

REMARKS

Geotechnical Investigation

0G0.10TOPSOIL

End of Test Pit

TP terminated on bedrock surface at
0.10m depth.

(TP dry upon completion)
N
U
M
B
E
R

Shear Strength (kPa)

(m)

SOIL PROFILE AND TEST DATA

T
Y
P
E

N
 
V
A
L
U
E

%

ELEV.

R
E
C
O
V
E
R
Y

HOLE NO.

DATUM

patersongroup
154 Colonnade Road South, Ottawa, Ontario K2E 7J5

o
r
 
R
Q
D

SOIL DESCRIPTION

112.09

Geodetic

P
ie

z
o

m
e

te
r

C
o

n
s
tr

u
c
ti
o

n

Water Content %

TP 1-20Excavator

Undisturbed

Consulting

(m)

SAMPLE

Remoulded

BORINGS BY

Ottawa,  Ontario

S
T
R
A
T
A
 
P
L
O
T

DEPTH
50 mm Dia. Cone



DATE

Engineers

ELEV.

Shear Strength (kPa)

Pen. Resist.  Blows/0.3m

20 40 60 80 100

PG5600

%

N
 
V
A
L
U
E

Geotechnical Investigation
Prop. Residential Development - 800 Cedarview Road

FILE NO.

1

GROUND SURFACE

December 2, 2020

2

G

G

0.20

1.20

TOPSOIL

GLACIAL TILL: Compact, brown
sandy silt, trace gravel and cobbles

End of Test Pit

TP terminated on bedrock surface at
1.20m depth.

(TP dry upon completion)

HOLE NO.

N
U
M
B
E
R

0

1

(m)

SOIL PROFILE AND TEST DATA

T
Y
P
E

20 40 60 80

SAMPLE

patersongroup

BORINGS BY

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

o
r
 
R
Q
D

SOIL DESCRIPTION

113.06

112.06

Geodetic

P
ie

z
o

m
e

te
r

C
o

n
s
tr

u
c
ti
o

n

DATUM

REMARKS

R
E
C
O
V
E
R
Y

TP 2-20Excavator

Undisturbed

Consulting

Ottawa,  Ontario

50 mm Dia. Cone

Remoulded

Water Content %

(m)
DEPTH

S
T
R
A
T
A
 
P
L
O
T



20 40 60 80 100

(m)

SOIL PROFILE AND TEST DATA

T
Y
P
E

N
 
V
A
L
U
E

%

ELEV.

Shear Strength (kPa)

DATE

FILE NO.

Prop. Residential Development - 800 Cedarview Road

GROUND SURFACE

Geotechnical Investigation

Pen. Resist.  Blows/0.3m

December 2, 2020

PG5600

N
U
M
B
E
R

1

G

5.00

4.00

G

G

G

4

3

2

4.30

HOLE NO.

0

1

2

3

4

5
End of Test Pit

TP terminated on bedrock surface at
5.300m depth.

(TP dry upon completion)

Firm, brown CLAYEY SILTY FINE
SAND

TOPSOIL

FILL: Brown silty clay, trace sand,
gravel, cobbles and roots

SAMPLE

patersongroup
Ottawa,  Ontario

C
o

n
s
tr

u
c
ti
o

n
P

ie
z
o

m
e

te
r

Geodetic

113.39

112.39

111.39

110.39

109.39

108.39

BORINGS BY

o
r
 
R
Q
D

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL DESCRIPTION

REMARKS

TP 3-20

Engineers

20 40 60 80

DATUM

Consulting

R
E
C
O
V
E
R
Y

Undisturbed

Excavator

S
T
R
A
T
A
 
P
L
O
T

DEPTH
50 mm Dia. Cone

(m)

Water Content %

Remoulded



%

G

0.30

1.30

TOPSOIL

Weathered BEDROCK

End of Test Pit

(TP dry upon completion)

2

1

HOLE NO.

N
U
M
B
E
R

0

1

(m)

SOIL PROFILE AND TEST DATA

BORINGS BY

T
Y
P
E

SAMPLE

patersongroup

G

N
 
V
A
L
U
E

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

o
r
 
R
Q
D

SOIL DESCRIPTION

113.64

112.64

Geodetic

P
ie

z
o

m
e

te
r

C
o

n
s
tr

u
c
ti
o

n

GROUND SURFACE

TP 4-20

(m)

Consulting

Excavator

R
E
C
O
V
E
R
Y

REMARKS

DATUM

20 40 60 80

Undisturbed

DEPTH

Ottawa,  Ontario

50 mm Dia. Cone

Water Content %

Remoulded

S
T
R
A
T
A
 
P
L
O
T Pen. Resist.  Blows/0.3m

DATE December 2, 2020

PG5600

Engineers

20 40 60 80 100

Geotechnical Investigation

Shear Strength (kPa)

ELEV.

FILE NO.

Prop. Residential Development - 800 Cedarview Road



20 40 60 80 100

(m)

SOIL PROFILE AND TEST DATA

T
Y
P
E

N
 
V
A
L
U
E

%

ELEV.

Shear Strength (kPa)

DATE

FILE NO.

Prop. Residential Development - 800 Cedarview Road

GROUND SURFACE

Geotechnical Investigation

Pen. Resist.  Blows/0.3m

December 2, 2020

PG5600

N
U
M
B
E
R

1

G

5.30

4.30

G

G

G

4

3

2

4.50

HOLE NO.

0

1

2

3

4

5

End of Test Pit

TP terminated on bedrock surface at
5.30m depth.

(TP dry upon completion)

GLACIAL TILL: Compact, brown
sandy silt, trace gravel

TOPSOIL

FILL: Brown silty clay, trace sand,
gravel, roots and concrete

SAMPLE

patersongroup
Ottawa,  Ontario

C
o

n
s
tr

u
c
ti
o

n
P

ie
z
o

m
e

te
r

Geodetic

119.76

118.76

117.76

116.76

115.76

114.76

BORINGS BY

o
r
 
R
Q
D

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL DESCRIPTION

REMARKS

TP 5-20

Engineers

20 40 60 80

DATUM

Consulting

R
E
C
O
V
E
R
Y

Undisturbed

Excavator

S
T
R
A
T
A
 
P
L
O
T

DEPTH
50 mm Dia. Cone

(m)

Water Content %

Remoulded



T
Y
P
E

N
 
V
A
L
U
E

%

ELEV.

Shear Strength (kPa)

Pen. Resist.  Blows/0.3m

SOIL PROFILE AND TEST DATA

GROUND SURFACE

1

20 40 60 80 100

Geotechnical Investigation

DATE December 2, 2020

PG5600

(m)

Compact, brown SILTY SAND, some
gravel

2

3

G

G

G

0.40

0.70

1.10

0

1
N
U
M
B
E
R

HOLE NO.

FILL: Dark brown silty clay , trace
gravel

End of Test Pit

TP terminated on bedrock surface at
1.10m depth.

(TP dry upon completion)

GLACIAL TILL: Brown clayey silty
fine sand, some gravel

FILE NO.

Ottawa,  Ontario
Prop. Residential Development - 800 Cedarview Road

SAMPLE

patersongroup

C
o

n
s
tr

u
c
ti
o

n
P

ie
z
o

m
e

te
r

Geodetic

111.27

110.27

o
r
 
R
Q
D

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

BORINGS BY

SOIL DESCRIPTION

Excavator

Undisturbed

R
E
C
O
V
E
R
Y

Consulting

REMARKS

DATUM

20 40 60 80

Engineers

TP 6-20

S
T
R
A
T
A
 
P
L
O
T

DEPTH

Water Content %

Remoulded

(m)
50 mm Dia. Cone



Prop. Residential Development - 800 Cedarview Road

Pen. Resist.  Blows/0.3m

20 40 60 80 100

PG5600

December 2, 2020DATE

GROUND SURFACE

FILE NO.

Engineers

20 40 60 80

1

REMARKS

Geotechnical Investigation

0
G0.15TOPSOIL

End of Test Pit

TP terminated on bedrock surface at
0.15m depth.

(TP dry upon completion)
N
U
M
B
E
R

Shear Strength (kPa)

(m)

SOIL PROFILE AND TEST DATA

T
Y
P
E

N
 
V
A
L
U
E

%

ELEV.

R
E
C
O
V
E
R
Y

HOLE NO.

DATUM

patersongroup
154 Colonnade Road South, Ottawa, Ontario K2E 7J5

o
r
 
R
Q
D

SOIL DESCRIPTION

111.20

Geodetic

P
ie

z
o

m
e

te
r

C
o

n
s
tr

u
c
ti
o

n

Water Content %

TP 7-20Excavator

Undisturbed

Consulting

(m)

SAMPLE

Remoulded

BORINGS BY

Ottawa,  Ontario

S
T
R
A
T
A
 
P
L
O
T

DEPTH
50 mm Dia. Cone



%

ELEV.

Shear Strength (kPa)

Pen. Resist.  Blows/0.3m

20 40 60 80 100

December 2, 2020DATE

Geotechnical Investigation
Prop. Residential Development - 800 Cedarview Road

FILE NO.

1

GROUND SURFACE

PG5600

2

G

G

0.30

0.70

TOPSOIL

Compact, brown SILTY SAND

End of Test Pit

TP terminated on bedrock surface at
0.70m depth.

(Groundwater infiltration at 0.3m
depth)

N
 
V
A
L
U
E

T
Y
P
E

HOLE NO.

N
U
M
B
E
R

0

(m)

SOIL PROFILE AND TEST DATA
Engineers

SAMPLE

patersongroup
Ottawa,  Ontario

BORINGS BY

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

o
r
 
R
Q
D

SOIL DESCRIPTION

109.81

Geodetic

P
ie

z
o

m
e

te
r

C
o

n
s
tr

u
c
ti
o

n

20 40 60 80

DATUM

REMARKS

R
E
C
O
V
E
R
Y

TP 8-20Excavator

Undisturbed

(m)

Remoulded

Water Content %

S
T
R
A
T
A
 
P
L
O
T

Consulting

50 mm Dia. Cone
DEPTH



PG5600

T
Y
P
E

N
 
V
A
L
U
E

%

ELEV.

Shear Strength (kPa)

Pen. Resist.  Blows/0.3m

20 40 60 80 100

SOIL PROFILE AND TEST DATA

December 2, 2020DATE

Geotechnical Investigation
Prop. Residential Development - 800 Cedarview Road

1

FILE NO.

GROUND SURFACE

2

3

G

G

G

0.30

3.50

TOPSOIL

(m)

0

1

2

3

N
U
M
B
E
R

GLACIAL TILL: Dense, brown silty
sand, some clay, trace gravel,
occational cobbles and boulders

End of Test Pit

TP terminated on bedrock surface at
3.50m depth.

(Groundwater infiltration at 2.5m
depth)

HOLE NO.

SAMPLE

patersongroup
Ottawa,  Ontario

BORINGS BY

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

o
r
 
R
Q
D

SOIL DESCRIPTION

104.82

103.82

102.82

101.82

Geodetic

P
ie

z
o

m
e

te
r

C
o

n
s
tr

u
c
ti
o

n

Excavator

Undisturbed

R
E
C
O
V
E
R
Y

REMARKS

Consulting

DATUM

20 40 60 80

Engineers

TP 9-20

S
T
R
A
T
A
 
P
L
O
T

50 mm Dia. Cone

Water Content %

Remoulded

(m)
DEPTH



Prop. Residential Development - 800 Cedarview Road

Pen. Resist.  Blows/0.3m

20 40 60 80 100

PG5600

December 2, 2020DATE

GROUND SURFACE

FILE NO.

Engineers

20 40 60 80

1

REMARKS

Geotechnical Investigation

0
G0.20TOPSOIL

End of Test Pit

TP terminated on bedrock surface at
0.20m depth.

(TP dry upon completion)
N
U
M
B
E
R

Shear Strength (kPa)

(m)

SOIL PROFILE AND TEST DATA

T
Y
P
E

N
 
V
A
L
U
E

%

ELEV.

R
E
C
O
V
E
R
Y

HOLE NO.

DATUM

patersongroup
154 Colonnade Road South, Ottawa, Ontario K2E 7J5

o
r
 
R
Q
D

SOIL DESCRIPTION

115.84

Geodetic

P
ie

z
o

m
e

te
r

C
o

n
s
tr

u
c
ti
o

n

Water Content %

TP10-20Excavator

Undisturbed

Consulting

(m)

SAMPLE

Remoulded

BORINGS BY

Ottawa,  Ontario

S
T
R
A
T
A
 
P
L
O
T

DEPTH
50 mm Dia. Cone



FILL: Brown silty sand, some gravel,
cobbles and boulders, trace organics
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TABLE 7 - MONTHLY WATER BALANCE FOR SOIL WITH 75 mm WATER HOLDING 

CAPACITY AT THE OTTAWA INTERNATIONAL AIRPORT  

 

TABLE 8 - MONTHLY WATER BALANCE FOR SOIL WITH 150 mm WATER 

HOLDING CAPACITY AT THE OTTAWA INTERNATIONAL AIRPORT  

 

TABLE 9 - MONTHLY WATER BALANCE FOR SOIL WITH 250 mm WATER 

HOLDING CAPACITY AT THE OTTAWA INTERNATIONAL AIRPORT  

 

TABLE 10 - MONTHLY WATER BALANCE FOR SOIL WITH 300 mm WATER 

HOLDING CAPACITY AT THE OTTAWA INTERNATIONAL AIRPORT  

 

TABLE 11 - PRE-DEVELOPMENT ANNUAL WATER BUDGET FOR 800 CEDARVIEW 

DRIVE 

 

TABLE 12 - POST-DEVELOPMENT ANNUAL WATER BUDGET FOR 800 

CEDARVIEW DRIVE 

 

 



Report: PH4872-REP.01.R1 800 Cedarview Drive

Ottawa, Ontario

Water Budget Assessment

Month Temperature (°C) Total Precipitation (mm)
Actual 

Evapotranspiration (mm)
Water Surplus (mm)

January -10.6 62 0 25

February -9 56 1 26

March -2.8 65 6 103

April 5.7 73 31 110

May 13.1 75 80 14

June 18.3 85 107 4

July 20.9 88 104 3

August 19.7 85 84 1

September 14.8 82 65 3

October 8.3 77 36 14

November 1.3 76 10 38

December -6.8 79 1 37

Annual 6 904 525 378

Month Temperature (°C) Total Precipitation (mm)
Actual 

Evapotranspiration (mm)
Water Surplus (mm)

January -10.6 62 0 21

February -9 56 1 24

March -2.8 65 6 99

April 5.7 73 31 109

May 13.1 75 80 14

June 18.3 85 116 4

July 20.9 88 127 3

August 19.7 85 98 1

September 14.8 82 68 2

October 8.3 77 36 7

November 1.3 76 10 20

December -6.8 79 1 25

Annual 6 904 574 329

Month Temperature (°C) Total Precipitation (mm)
Actual 

Evapotranspiration (mm)
Water Surplus (mm)

January -10.6 62 0 18

February -9 56 1 22

March -2.8 65 6 92

April 5.7 73 31 107

May 13.1 75 80 14

June 18.3 85 116 4

July 20.9 88 135 3

August 19.7 85 111 1

September 14.8 82 72 2

October 8.3 77 37 6

November 1.3 76 10 16

December -6.8 79 1 19

Annual 6 904 600 304

Table 9 - Monthly Water Balance for Soil With 250 mm Water Holding Capacity at the Ottawa International Airport

Table 8 - Monthly Water Balance for Soil With 150 mm Water Holding Capacity at the Ottawa International Airport

Table 7 - Monthly Water Balance for Soil With 75 mm Water Holding Capacity at the Ottawa International Airport



Report: PH4872-REP.01.R1 800 Cedarview Drive

Ottawa, Ontario

Water Budget Assessment

Month Temperature (°C) Total Precipitation (mm)
Actual 

Evapotranspiration (mm)
Water Surplus (mm)

January -10.6 62 0 17

February -9 56 1 21

March -2.8 65 6 91

April 5.7 73 31 105

May 13.1 75 80 14

June 18.3 85 116 4

July 20.9 88 136 3

August 19.7 85 114 1

September 14.8 82 73 2

October 8.3 77 37 6

November 1.3 76 10 16

December -6.8 79 1 18

Annual 6 904 605 298

Table 10 - Monthly Water Balance for Soil With 300 mm Water Holding Capacity at the Ottawa International Airport



Report: PH4872-REP.01.R1 800 Cedarview Drive

Ottawa, Ontario

Water Budget Assessment

Land Use Unit Area (m
2
)

Water 

Surplus 

(mm)

Topography 

Factor

Soil 

Factor

Vegetation 

Factor

Infiltration 

Factor

Runoff 

Factor

Total 

Infiltration 

(mm/year)

Total Infiltration 

(L/year)

Total Runoff 

(mm/year)
Total Runoff (L/year)

Fine Sandy Loam (Pasture and Shrubs) 20,983 329 0.15 0.3 0.1 0.55 0.45 181 3,796,934 148 3,106,582

Clay Loam (Pasture and Shrubs) 77,500 304 0.15 0.2 0.1 0.45 0.55 137 10,602,000 167 12,958,000

Fine Sandy Loam (Mature Forest) 539,197 298 0.15 0.3 0.2 0.65 0.35 194 104,442,362 104 56,238,195

Surface Water Features 82,226 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Total 719,906 118,841,296 72,302,777

Land Use Unit Area (m
2
)

Water 

Surplus 

(mm)

Topography 

Factor

Soil 

Factor

Vegetation 

Factor

Infiltration 

Factor

Runoff 

Factor

Total 

Infiltration 

(mm/year)

Total Infiltration 

(L/year)

Total Runoff 

(mm/year)
Total Runoff (L/year)

Impervious Surfaces 355,248 759 N/A N/A N/A 0 1 0 0 759 269,761,007

Fine Sandy Loam (Urban Lawn) 142,446 378 0.15 0.3 0.1 0.55 0.45 208 29,614,451 170 24,230,005

Fine Sandy Loam (Pasture and Shrubs) 2,648 329 0.15 0.3 0.1 0.55 0.45 181 479,199 148 392,072

Clay Loam (Pasture and Shrubs) 1,658 304 0.15 0.2 0.1 0.45 0.55 137 226,821 167 277,226

Fine Sandy Loam (Mature Forest) 100,699 298 0.15 0.3 0.2 0.65 0.35 194 19,505,398 104 10,502,907

Surface Water Features 65,487 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Storm Water Management Ponds 51,720 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Total 719,906 49,825,869 305,163,217

Difference (L/year) -69,015,426 232,860,440

Percentage Variation -58% 322%

Table 11 - Pre-Development Annual Water Budget Calculations 

Table 12 - Post-Development Annual Water Budget Calculations
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HYDRAULIC CONDUCTIVITY RESULTS - FALLING & RISING HEAD TESTS



Report: PG5600-1

Project: Mattamy Homes - 800 Cedarview Road
Test Location: BH1-24
Test: Falling Head - 1 of 1
Date: April 17, 2024

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 2.07207
Well Parameters:
L 1.5 m Saturated length of screen or open hole
D 0.03175 m Diameter of well

rc 0.01588 m Radius of well

Data Points (from plot):

t*: 0.099 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 6.41E-05 m/sec

Hvorslev Hydraulic Conductivity Analysis
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Semi-Log Drawdown vs. Time Plot for BH1-24 - Falling Head Test - 1 of 1
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Report: PG5600-1

Project: Mattamy Homes - 800 Cedarview Road
Test Location: BH1-24
Test: Rising Head - 1 of 1
Date: April 17, 2024

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 2.07207
Well Parameters:
L 1.5 m Saturated length of screen or open hole
D 0.03175 m Diameter of well

rc 0.01588 m Radius of well

Data Points (from plot):

t*: 0.089 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 7.12E-05 m/sec

Hvorslev Hydraulic Conductivity Analysis
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Semi-Log Drawdown vs. Time Plot for BH1-24 - Rising Head Test - 1 of 1
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Report: PG5600-1

Project: Mattamy Homes - 800 Cedarview Road
Test Location: BH2-24
Test: Rising Head - 1 of 1
Date: April 17, 2024

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 2.07207
Well Parameters:
L 1.5 m Saturated length of screen or open hole
D 0.03175 m Diameter of well

rc 0.01588 m Radius of well

Data Points (from plot):

t*: 12.694 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 4.99E-07 m/sec

Hvorslev Hydraulic Conductivity Analysis
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Semi-Log Drawdown vs. Time Plot for BH2-24 - Rising Head Test - 1 of 1
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Report: PG5600-1

Project: Mattamy Homes - 800 Cedarview Road
Test Location: BH3-24
Test: Rising Head - 1 of 1
Date: April 15, 2024

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 2.31086
Well Parameters:
L 1.5 m Saturated length of screen or open hole
D 0.0508 m Diameter of well

rc 0.0254 m Radius of well

Data Points (from plot):

t*: 9.065 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 1.60E-06 m/sec

Hvorslev Hydraulic Conductivity Analysis
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Semi-Log Drawdown vs. Time Plot for BH3-24 - Rising Head Test - 1 of 1
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Report: PG5600-1

Project: Mattamy Homes - 800 Cedarview Road

Test Location: BH4-24

Test: Falling Head - 1 of 1

Date: April 17, 2024

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 2.07207

Well Parameters:

L 1.5 m Saturated length of screen or open hole

D 0.03175 m Diameter of well

rc 0.01588 m Radius of well

Data Points (from plot):

t*: 38.419 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 1.65E-07 m/sec

Hvorslev Hydraulic Conductivity Analysis
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Semi-Log Drawdown vs. Time Plot for BH4-24 - Falling Head Test - 1 of 1
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Report: PG5600-1

Project: Mattamy Homes - 800 Cedarview Road
Test Location: BH5-24
Test: Rising Head - 1 of 1
Date: April 17, 2024

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 1.99182
Well Parameters:
L 1.23 m Saturated length of screen or open hole
D 0.0508 m Diameter of well

rc 0.0254 m Radius of well

Data Points (from plot):

t*: 0.725 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 2.32E-05 m/sec

Hvorslev Hydraulic Conductivity Analysis
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Semi-Log Drawdown vs. Time Plot for BH5-24 - Rising Head Test - 1 of 1
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Report: PG5600-1

Project: Mattamy Homes - 800 Cedarview Road
Test Location: BH6-24
Test: Falling Head - 1 of 1
Date: April 15, 2024

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 2.07207
Well Parameters:
L 1.5 m Saturated length of screen or open hole
D 0.03175 m Diameter of well

rc 0.01588 m Radius of well

Data Points (from plot):

t*: 8.012 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 7.90E-07 m/sec
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0.010

0.100

1.000

0 5 10 15 20 25

Δ
H

/Δ
H

0

Time (min)

Semi-Log Drawdown vs. Time Plot for BH6-24 - Falling Head Test - 1 of 1
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Report: PG5600-1

Project: Mattamy Homes - 800 Cedarview Road
Test Location: BH7-24
Test: Falling Head - 1 of 1
Date: April 15, 2024

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 2.07207
Well Parameters:
L 1.5 m Saturated length of screen or open hole
D 0.03175 m Diameter of well

rc 0.01588 m Radius of well

Data Points (from plot):

t*: 1.316 minutes ΔH*/ΔH0: 0.37
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Semi-Log Drawdown vs. Time Plot for BH7-24 - Falling Head Test - 1 of 1
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Report: PG5600-1

Project: Mattamy Homes - 800 Cedarview Road
Test Location: BH7-24
Test: Rising Head - 1 of 1
Date: April 15, 2024

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 2.07207
Well Parameters:
L 1.5 m Saturated length of screen or open hole
D 0.03175 m Diameter of well

rc 0.01588 m Radius of well

Data Points (from plot):

t*: 1.121 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 5.65E-06 m/sec

Hvorslev Hydraulic Conductivity Analysis

0.010

0.100

1.000

0 2 4 6 8 10 12 14 16

Δ
H

/Δ
H

0

Time (min)

Semi-Log Drawdown vs. Time Plot for BH7-24 - Rising Head Test - 1 of 1
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Report: PG5600-1

Project: Mattamy Homes - 800 Cedarview Road
Test Location: BH8-24
Test: Falling Head - 1 of 1
Date: April 15, 2024

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 2.07207
Well Parameters:
L 1.5 m Saturated length of screen or open hole
D 0.03175 m Diameter of well

rc 0.01588 m Radius of well

Data Points (from plot):

t*: 1.594 minutes ΔH*/ΔH0: 0.37
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Semi-Log Drawdown vs. Time Plot for BH8-24 - Falling Head Test - 1 of 1
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