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INTRODUCTION

Further to your request, Paterson has conducted a Hydrogeological Report and Terrain 
Analysis in support of a Zoning By-Law Amendment for the proposed expansion to the 
existing commercial development located at 7628 Flewellyn Road in Ottawa, Ontario. 

The purpose of this work has been to determine the suitability of the water supply aquifer 
underlying the site to service the expansion of the proposed commercial development. 

The subject site consists of a 20.22 ha lot and is currently occupied by a vehicle salvage 
yard which includes several structures, a gravel surfaced parking lot and stockpiles of 
scrap metals. The southern portion of the site is generally vacant. The ground surface 
across the site generally slopes downward toward the south while the local groundwater 
flow is likely towards the west, towards the adjacent quarry with regional shallow 
groundwater flow to the south.

The subject site is bordered by residential dwellings and Flewellyn Road to the north, 
vacant land to the east, and an existing quarry and associated access roads and fill 
storage areas to the south and west. The northwest portion of the subject site is currently 
zoned as RG1(21r) which corresponds to Rural General Industrial Zone with a minimum 
lot area of 8,000 m2 and is located in Ward 21. The remainder of the subject site is 
identified as RU which refers to Rural Countryside Zone. 
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A Hydrogeological pre-consultation was completed with a City of Ottawa Hydrogeologist 
on July 17, 2023. The City Hydrogeologist suggested that additional sampling be 
completed during the 8-hour pumping test for Polycyclic Aromatic Hydrocarbons (PAHs), 
Petroleum Hydrocarbons (PHCs) in addition to the standard Subdivision Package suite 
of parameters, trace metals and Volatile Organic Compounds (VOCs) required by the City 
of Ottawa Hydrogeological and Terrain Analysis Guidelines (HTAG). 

It is understood that two Environmental Activity and Sector Registrations are active at the 
subject site in accordance with the site usage. Registration Number R-007-467538169, 
filed November 2, 2016 indicates that the site is registered for the use, operation, 
enlargement and extension of an end-of-life vehicle waste disposal site. As an active end-
of-life vehicle waste disposal site, fluids defined in O. Reg. 85/16 and Reg. 347, such as 
anti-freeze and fuel, are to be removed over an impermeable surface which has a spill 
containment system as defined in O. Reg. 85/16.

Further, R-004-71121872151 indicates that the subject site is registered for the use, 
operation, alteration, engagement or extension or replacement of a waste management 
system serving the Province of Ontario. 

The activities associated with the current site usage as an end-of-life vehicle waste 
disposal site are provincially regulated and managed by the province of Ontario. 
Expansion and modifications to the subject site will not result in additional activities 
detrimental to the underlying aquifer. It is recommended that the client adhere to the 
current best management practices. 

In accordance with Ontario End-of-Life (ELV) Activity Requirements, a Spill Prevention 
and Management Plan should be developed in support of the Site Plan application and 
include at a minimum:

 Procedures and materials to be used for spill clean-up.
 The location of all floor drains.
 The location of materials to be used to seal drains in the event of a spill.
 Names of persons to be notified in the event of a spill.
 Schedule for inspecting storage areas, containers and spill containment systems. 

DESCRIPTION OF SUBJECT SITE

The subject site is an approximately 20.22 ha lot and is currently occupied by a vehicle 
salvage yard which includes a one-storey office building, a gravel surfaced parking lot, a 
weigh scale, an automobile fluid drainage station with various sheds, temporary storage 
buildings and stockpiles of automobiles and scrap metal product. 
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The re-zoning application is for the proposed expansion of the commercial development. 
The subject site will be further developed with new buildings, access lanes, parking areas 
and designated stockpile areas. Please refer to Figure-1 Key Plan and McRobie - CFT 
Site Plan – Zoning Amendment Plan, attached, for the proposed site location and site 
layout.

The subject site is currently serviced by an onsite sewage system and a private drilled 
well. A new sewage system is proposed to be located within the northeast corner of the 
site to replace the existing sewage system. Paterson has completed a septic flow 
calculation and the calculation resulted in a total daily water demand calculation of less 
than 7,500 L/day. A total daily water demand of 10,000 L/day will be conservatively used 
to account for future expansions. The calculations are based on Part 8 of the Ontario 
Building Code (OBC) and are considered to be conservative. 

A licensed well contractor (Air Rock Drilling) was retained to install a new drilled well on 
site on May 18, 2023. The new drilled well, hereby referred to as TW1, was tested in 
support of the proposed commercial development and was able to provide a sufficient 
volume of groundwater for the proposed development. Groundwater samples have been 
collected from the onsite well and submitted to an accredited laboratory for 
comprehensive testing of bacteriological, chemical and physical water quality parameters 
consistent with the standard “Subdivision Supply” suite of parameters as well as trace 
metals, PAHs, PHCs and VOCs.

The suitability of the aquifer to supply the subject site was assessed using the 
methodology provided in City of Ottawa HTAG. 

MISSISSIPPI-RIDEAU SOURCE PROTECTION PLAN 

The Mississippi-Rideau Source Protection Plan (MRSPP) provides guidance as to which 
policies apply to a given property, municipality or specific activity and if there are specific 
designations that apply to the area. The subject site and surrounding areas have been 
designated as a Highly Vulnerable Aquifer (HVA), and Wellhead Protection Area D (score 
of 2) within the MRSPP, and are identified as two of four groundwater related vulnerable 
areas identified within the Clean Water Act (2006). The four vulnerable areas consist of 
SGRA, HVA, IPZ and wellhead protection area (WHPA). 

Based upon the designation of an HVA and WHPA, the MRSPP provides a list of activities 
that are prohibited, managed or encouraged to change dependent upon the vulnerable 
area type. The subject site is mapped to be in WHPA D (Source Protection Atlas), 
however has a score of 2 (MRSPP). There is no prohibition of land uses on the subject 
site based upon its existing usage. 

Therefore, there are no related requirements for an HVA or WHPA D (score of 2) with a 
score of less than 8 at this location.
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FIELDWORK PROGRAM

Well Installation

As a means to demonstrate the adequacy of the aquifer underlying the subject lands, with 
respect to water quality and quantity, a new drilled well (Tag # A378991) was constructed 
by Air Rock Drilling (Air Rock) on May 18, 2023. The MECP Water Well Record (WWR) 
indicates that the well extends to approximately 36.5 m below ground surface (bgs). The 
152 mm steel casing is recorded to extend to 12.8 m bgs, with a 0.61 m stick up. 
Limestone bedrock was encountered at the ground surface. The onsite WWR 
demonstrates that the well was installed according to the City of Ottawa HTAG. A copy 
of the WWR can be found attached.

Well Testing

As a means to evaluate the water supply aquifer intercepted by the well, the well was 
subjected to an 8-hour constant rate pumping test. The pumping test was conducted on 
June 1, 2023 under the full-time supervision of Paterson personnel. Prior to the pumping 
test the well was disinfected as per the MECP Disinfection Instruction Sheet (attached), 
and a data-logger was installed to monitor the background groundwater levels.

A submersible pump was rented from Air Rock for the pumping test. A licensed water well 
technician (Air Rock) completed the necessary plumbing related activities. A discharge 
hose assembly with a gate valve was connected to the rented pump. The discharge line 
was placed at a sufficient distance to ensure that the discharge water was being directed 
away from the well and any septic systems in the area. Upon completion of the test, the 
pump was removed and the well was disinfected by Air Rock.

The pumping test was carried out at a pumping rate of 38 L/min for a duration of 8 hours. 
During the pumping test, the pumping rate was periodically measured using the timed 
volume correlation method. The pump rate was maintained within 5% of the selected 
pump rate. The static water level was recorded manually and an electric datalogger 
(VanEssen TD-Diver) was installed in the test well prior to the start of the pumping test. 
The selected rate of 38 L/min provides approximately 1.8 times the maximum total daily 
design volume for the septic system during the 8-hour pumping test. It should be noted 
that the actual daily water usage is typically much lower than the theoretical OBC values. 
The rate was determined to be representative of a flow rate which would be in excess of 
what the development would require.  

The data logger recorded water levels at 30 second intervals. In addition, manual water 
level readings were taken at periodic intervals during the test. 
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Recovery data was collected from the well following the completion of the pumping. The 
well was noted to have achieved 95% recovery approximately 3 minutes after the 
completion of pumping.

Groundwater samples were collected 4 hours and 8 hours after the start of pumping. Prior 
to collection of the groundwater samples, the free chlorine residual was verified as 
non-detectable. The water samples were submitted for comprehensive testing of 
bacteriological, chemical, and physical water quality parameters consistent with the 
standard “Subdivision Supply” suite of parameters plus trace metals and VOCs. PHCs 
were measured at the 8-hour mark.

All samples were collected unfiltered and unchlorinated and were placed directly into 
clean bottles supplied by the analytical laboratory. Samples were placed immediately into 
a cooler with ice and were transported directly to Eurofins Environmental Testing Canada 
Inc. laboratory in Ottawa. All samples were received by the laboratory within 24 hours of 
collection. 

A series of field tests of the pumped water were carried out at the well head during the 
8-hour pumping test. The parameters tested at the well head included: pH, total dissolved 
solids, conductivity, turbidity, true colour, and temperature.

Aquifer Analysis

Water Quantity

Pumping test data from the pumping test performed at TW1 was analyzed using 
AQTESOLV Pro Version 4.5 aquifer analysis software package by HydroSOLVE Inc. 
Drawdown data was measured using an electronic water level tape and an electronic 
datalogger unit. 

Table 1: SUMMARY OF WATER SUPPLY AQUIFER CHARACTERISTICS OF TW1
AQUIFER PARAMETER RESULT OF ANALYSIS

Transmissivity (m2/day) 914

Pumping Rate (L/min) 38

Pre-test Static Water Level (m TOC) 12.6

Post-test Water Level (m TOC) 12.7

Available Drawdown (m) 24.1

%Drawdown During Pump Test (%) 0.6

Specific Capacity (L/min/m drawdown) 253
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The drawdown data was analyzed using the Theis and Cooper Jacob methods of 
analysis. Aquifer transmissivity is estimated to be 914 m2/day. Refer to the Theis and 
Cooper Jacob methods of analysis data sheets attached to this report.

The pumping test results show that TW1 has a high yield to support the water demands 
that may be required. Overall maximum drawdown, at a constant pumping rate for a 
period of 8 hours, was approximately 0.15 m (0.6% of the available drawdown). 100% 
recovery was achieved approximately 3 minutes after the end of pumping. 

The total volume of water pumped during the 8-hour pumping event was approximately 
18,240 L. This is approximately 1.8 times the maximum total daily design volume of water 
required to support the proposed commercial development expansion (maximum 
10,000 L/day). It should be noted that the actual daily water usage is typically much lower 
than the theoretical OBC values.

The suitability of the aquifer to supply the proposed site was assessed using the 
methodology provided in the City of Ottawa HTAG.

Based on the information summarized in Table 1, it is readily apparent that the water 
supply well has intercepted an adequately strong water supply aquifer which has sufficient 
quantity to service the proposed development.

Given the analyses presented and summarized above, it is our opinion that there is an 
adequate supply of water to support the proposed Re-Zoning Application. Available 
WWRs of the neighbouring properties on the MECP Well Record mapping website 
indicated that the wells were screened in limestone bedrock.

Water Quality

Field Data 

Turbidity, electrical conductivity, total dissolved solids (TDS), pH, true colour, and 
temperature were measured at the wellhead during the pumping test performed on TW1. 
The measurements and time intervals for each of these parameters are summarized on 
the graphical representation below. In addition, a HACH Pocket Colorimeter II chlorine 
reader was used to measure the free chlorine residual level. No chlorine residual was 
detected in the discharge water prior to the collection of the water samples. 
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Laboratory Data

The Subdivision Package suite of parameters as well as trace metals, PAHs, VOCs, and 
PHCs laboratory water quality results obtained from the groundwater sample collected 
from the pumping test of TW1 are provided in Table 2a – 2d below. The laboratory 
analyses reports can be found attached. 
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1. ODWS identifies the following types of parameters
MAC = Maximum Allowable Concentration
AO = Aesthetic Objective
OG = Operational Guideline

2. Shaded Concentration Indicates an Exceedance of the ODWS Objective
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1. ODWS identifies the following types of parameters
MAC = Maximum Acceptable Concentration
IMAC = Interim Maximum Acceptable Concentration
AO = Aesthetic Objective
OG = Operational Guideline

2. Shaded Concentration Indicates an Exceedance of the ODWS Objective

GW1 (4 hr) GW2 (8 hr)
2022-06-01 2022-06-01

Metals
Aluminum (Al) mg/L 0.1 OG <0.01 <0.01
Antimony (Sb) mg/L 0.006 IMAC <0.0005 <0.0005
Arsenic (As) mg/L 0.01 IMAC <0.001 <0.001
Barium (Ba) mg/L 1.0 MAC 0.05 0.06
Beryllium (Be) mg/L - - <0.0005 <0.0005
Boron (B) mg/L 5.0 IMAC 0.46 0.44
Cadmium (Cd) mg/L 0.005 MAC <0.0001 <0.0001
Calcium (Ca) mg/L - - 54 55
Chromium (Cr) mg/L 0.05 MAC <0.001 <0.001
Cobalt (Co) mg/L - - <0.0002 <0.0002
Copper (Cu) mg/L 1.0 AO <0.001 <0.001
Iron (Fe) mg/L 0.3 AO 0.14 0.14
Lead (Pb) mg/L 0.01 MAC <0.001 <0.001
Magnesium (Mg) mg/L - - 29 30
Manganese (Mn) mg/L 0.05 AO <0.01 <0.01
Mercury (Hg) mg/L 0.001 MAC <0.0001 <0.0001
Molybdenum (Mo) mg/L - - <0.005 <0.005
Nickel (Ni) mg/L - - <0.005 <0.005
Potassium (K) mg/L - - 5 5
Selenium (Se) mg/L 0.05 MAC <0.001 <0.001
Silver (Ag) mg/L - - <0.0001 <0.0001
Sodium (Na) mg/L 200 AO 77 75
Strontium (Sr) mg/L - - 4.5 4.56
Thallium (Tl) mg/L - - <0.0001 <0.0001
Uranium (U) mg/L 0.02 MAC <0.001 <0.001
Vanadium (V) mg/L - - <0.001 <0.001
Zinc (Zn) mg/L 5.0 AO <0.01 <0.01

TABLE 2b: GROUNDWATER GEOCHEMISTRY - METALS 

TW1
PARAMETER UNITS

ODWS

LIMIT TYPE
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1. ODWS identifies the following types of parameters
MAC = Maximum Acceptable Concentration
IMAC = Interim Maximum Acceptable Concentration
AO = Aesthetic Objective
OG = Operational Guideline

2. Shaded Concentration Indicates an Exceedance of the ODWS Objective
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1. ODWS identifies the following types of parameters
MAC = Maximum Acceptable Concentration
IMAC = Interim Maximum Acceptable Concentration
AO = Aesthetic Objective
OG = Operational Guideline
N/A = not tested

2. Shaded Concentration Indicates an Exceedance of the ODWS Objective

The bacteriological test results (Certificate of Analysis – Report No. 1997742) indicated 
that all samples were non-detect (0 ct/100 mL) for E.Coli and Total Coliforms. 

The water quality of the subject water supply well meets all Ontario Drinking Water 
Standards maximum acceptable concentrations (MAC). Furthermore, the water meets all 
Aesthetic Objectives (AO) and Operational Guidelines (OG) with the exception of the 
following: 

 Hardness (as CaCO3)
 Total Dissolved Solids 
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Exceedances of the above parameters are not uncommon for the water supply in the 
subject aquifer. Each of these groundwater parameters are discussed in detail below. 

Hardness as CaCO3

Hardness, expressed as calcium carbonate, is an operational guideline and does not 
appear in the ODWS. Rather, it appears in the Technical Support Documents for Ontario 
Drinking Water Standards, Objectives and Guidelines as a parameter with an operational 
guideline at 100 mg/L. At the measured concentrations of 254 and 261 mg CaCO3/L at 
the 4- and 8-hour marks, respectively, the water is considered to be hard, however, it is 
below the reasonable treatable limit of 500 mg CaCO3/L specified in Table 3 of the 
MOECC guidance document Procedure D-5-5 (1996). The hardness concentration can 
be treated using conventional softening technologies. 

Total Dissolved Solids (TDS)

Total dissolved solids (TDS) refers to the concentration of inorganic substances dissolved 
in water. The main constituents are typically chloride, sulphates, calcium, magnesium, 
and bicarbonates. Water with a TDS objective above 500 mg/L of TDS may not be 
palatable to some users, but taste is subjective. The TDS concentration was 505 and 
500 mg/L at the 4- and 8-hour marks, which slightly exceeds the TDS Aesthetic Objective. 
A point-of-use reverse osmosis unit could be used as a drinking source, if desired. As 
such, no taste problems will occur when the system is used.

The Langelier Saturation Index (Langelier, 1936) is used to predict the calcium carbonate
stability of water. It indicates whether the calcium carbonate will precipitate, dissolve, or 
be in equilibrium with water. The Langelier calculation provided an LSI of 0.7. Based on 
the evaluation of the result, the water is super saturated and tends to precipitate a scale 
layer of calcium carbonate (scale forming but non-corrosive). Based on the LSI of 0.7, a 
high amount of scaling is not anticipated, and, as the water is super-saturated corrosion 
is unlikely to occur. Based on the range of stability in the positive direction, there are no 
mitigative measures needed for corrosion or scaling. If taste concerns or scaling concerns 
arise, then a reverse osmosis unit can be installed. See Langelier Saturation Index 
Calculation attached for calculation details. 

Sodium

Sodium (Na), an aesthetic parameter, was detected in the laboratory test samples at 
concentrations of 77 and 75 mg/L in TW1 which does not exceed the ODWS aesthetic 
objective of 200 mg/L. Although sodium is not toxic and no maximum acceptable 
concentration has been set, concentrations above 20 mg/L require that the Medical 
Officer of Health be notified of the water quality results, so that this information may be 
passed on to local physicians for use in treatment of those requiring a sodium-restricted 
diet. 
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Terrain Analysis

Surficial Geology

The field program for the investigation was carried out from May 21 to 25, 2021. At the 
time, a total of six (6) boreholes were advanced to a maximum depth of 10.1 m below 
existing ground surface (bgs) and were distributed in a manner to provide general 
coverage of the subject site. Refer to Paterson Drawing PG5783-1 Test Hole Location 
plan, attached, for test hole locations. 

The borehole locations were recorded and the subsurface conditions, including the soil 
morphology and depth to the groundwater table (if encountered), were carefully observed 
and recorded. The soils encountered were classified texturally in the field, and later 
reviewed in the laboratory.

Generally, the subsurface profile at the test holes consisted of a thin layer of fill and/or 
topsoil underlain by glacial till or bedrock. The fill was generally observed to consist of 
brown silty sand with gravel and rock fragments. The topsoil and/or fill were observed to 
extend to depths ranging between 0.1 and 0.6 m bgs. Glacial till consisting of brown silty 
sand with gravel, cobbles, and boulders was observed in select boreholes, specifically 
BH4-21, BH5-21, and BH6-21. Refusal to augering was encountered in all boreholes at 
depths between 0.2 and 2.2 m bgs. Bedrock was cored in boreholes BH1-21, BH2-21, 
and BH3-21 starting at depths of 0.15 to 0.2 m bgs extending to maximum depths of 
10.1 m bgs. Groundwater was measured to be 1 – 2 m bgs in BH1-21, BH2-21, and 
BH3-21, 

It should be noted that groundwater levels can fluctuate both seasonally and in 
conjunction with precipitation events. Therefore, groundwater levels could vary at the time 
of construction. See attached Soil Profile and Data Logs (attached) for more information. 

Reference should be made to the borehole logs appended to this report for the details of 
the soil profiles encountered at each test hole location. The client should be aware that 
any information pertaining to soils are furnished as a matter of general information only 
and borehole descriptions are not to be interpreted as descriptive of conditions at 
locations other than those described by the boreholes themselves.
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Hydrogeological Sensitivity of the Site

The subject area currently consists of a vehicle salvage yard (Cash for Trash) and 
undeveloped land, with residential properties nearby that are supported by private 
services. The subject site is serviced by an existing private well and septic and the 
proposed development to be serviced by a new private well (TW1) and septic system. 
The ground surface slopes gently in the southern direction with an approximate elevation 
decline of 1.5 m. An additional 1.5 m slope is located along the southern limits of the 
salvage yard area. 

Based upon our field investigation, overburden thickness was observed to be 0.1 to 2.2 m. 
The overburden generally consists of fill and/ or topsoil, underlain by bedrock or glacial 
till underlain by bedrock. Based on available geological mapping, the subject site is 
underlain by Paleozoic limestone with dolostone and shale of the Gull River formation in 
the Simcoe Group with a general overburden thickness of 0 to 3 m. General groundwater 
flow direction is anticipated to be towards the south.  

Due to the shallow nature of the bedrock, the site is considered to be hydrogeologically 
sensitive and, therefore, mitigating measures are recommended. Surrounding well 
records were reviewed on the MECP website, and the shallowest aquifer intercept in the 
area is recorded to be 11.3 m bgs. Due to the hydrogeological sensitivity of the Site, any 
future wells should be installed with double the amount of standard casing, and separation 
distances between potable supply wells and septic system components should be 
increased to 30 m. It should be noted that double the amount of standard casing equates 
to 12 m of casing. Any future wells should be installed in accordance with O.Reg 903. 
Furthermore, it is recommended that, where possible, new wells to be installed are 
located upgradient of any proposed or existing septic systems. 

Conceptual Lot Development Plan

Finalized building plans and design details were not available at the time of report 
preparation, however, based on discussions with the design team, the onsite well and 
septic system will service an office, warehouse, and a mechanic shop. An existing 
building (ie. Previously a house) is used as an automotive sales office.

Total Daily Design Sewage Flow

The re-zoning application only addresses the total capacity of the site area to attenuate 
septic effluent applied within the property boundaries. The total daily design sewage flow 
(TDDSF) volume used for this assessment is 10,000 L/day while the expected design 
flows, calculated under Part 8 – Ontario Building Code, will be less than 7,500 L/day. 
Further detail to be included with the site plan application.
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Typical developments will have lower actual loading compared to the conservative design 
loads as per the OBC. 

Sewage System Design

It is anticipated that a series of buildings and associated roadways, parking spaces, and 
storage spaced will be constructed on the subject site in the future (i.e upon approval).

The theoretical design for this review consists of using a TDDSF of 10,000 L/day. Specific 
information will be provided under the site plan application stage.

In order to minimize the risk of long-term contamination of services, a typical minimum 
separation distance of 15 m is required between any drilled potable supply well and the 
closest distribution pipe or septic tank of a sewage system. Due to the hydrogeological 
sensitivity of the site, it is recommended that the separation distance be increased to 
30 m. In addition, a minimum of 100 mm of imported or in-situ soil seal would be 
required to provide additional isolation due to the shallow overburden (<2 m).

The proposed development has significant development area available to allow 
appropriate separation between onsite private services and offsite private services. 
Based on the available space, the minimum regulatory and recommended separation 
distances can be easily attained on the subject site. 

As building plans and design details were not available at the time of report preparation, 
a representative sewage system has been assigned to the proposed lot for the purpose 
of completing the study. A Class 4 sewage system with a fully raised absorption trench 
style leaching bed may be installed to service the proposed expansion. Assuming the 
aforementioned buildings, water closets, and employee shifts, the design sewage flow 
according to the Ontario Building Code would be 8,500 L/day with a conservative TDDSF 
of 10,000 L/day being used for design. 

A minimum length of distribution pipe required for the leaching bed is determined by the 
formula QT/200, as per the OBC, where “Q” is the design sewage flow and “T” is the 
percolation rate of the leaching bed fill. Based on the design sewage flow of 10,000 L/d, 
a minimum distribution pipe length of 400 m would be required, assuming a percolation 
rate of the leaching bed fill used is 8 min/cm. As there is not enough native soil over the 
bedrock underlying the proposed site to utilize as a dispersal layer, a 100 mm soil seal 
will be required under the leaching bed/mantle area where less than 2 m of overburden 
is encountered. The 100 mm soil seal would have an estimated percolation rate of greater 
than 50 min/cm, therefore an imported sand mantle will be required. The leaching bed 
area shall be designed such that the loading rate does not exceed 4 L/m2/d. As such, for 
a daily sewage flow of 10,000 L, the leaching bed area required would be up to 2,500 m2. 
The reader should be aware that numerous other types of Class 4 sewage systems could 
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potentially be used at the site. A sewage system using tertiary wastewater equipment 
would require a significantly reduced area, and potentially reduce the height. 

A Class 4 sewage system with a conventional absorption trench style leaching bed can 
be easily accommodated for the proposed expansion due to the size of the subject site 
(approximately 20.22 ha). The potential leaching bed discussed to service the proposed 
development requires the greatest footprint of all of the OBC approved styles of beds. 
This type of bed has been selected for illustration purposes only and the reader should 
be aware that numerous other types of Class 4 sewage systems could potentially be used 
for the site. 

Predictive Nitrate Impact Assessment

Nitrate is considered to be a critical parameter of concern when assessing impacts to 
groundwater quality downgradient of an onsite sewage system. MECP Procedure D-5-4 
applies for the proposed development. For the purpose of this guideline, the Ontario 
Drinking Water Objective of 10 mg/L of nitrate is used as an indicator of groundwater 
impact potential. 

Under this guideline, where the lot size is one hectare or larger, a detailed impact 
assessment may not be required. It has been the City of Ottawa’s policy that where the 
lot size of 0.8 ha or larger, a detailed assessment is typically not required since it is 
considered to be a low-risk development. The subject site has an area of 20.22 ha. As 
such, a detailed nitrate impact assessment (NIA) would not typically be necessary. 

An NIA was completed below to corroborate our opinion that the property can adequately 
support the proposed expansion without having adverse impacts on the underlying 
bedrock aquifer should the minimum separation distances, well construction, and septic 
system be completed as per the recommendations and the OBC. The values shown in 
the Predictive Nitrate Impact Assessment attached to this report are summarized below.

 Site area 20.22 ha 
 Impervious area (%) 57 %
 Daily sewage flow 10 m3/d

(Value based on 1m3 per day flow volume per residential lot)

 Concentration of nitrate in effluent 40 mg/L
(Value based on typical effluent concentration)

 Surplus Water 341 mm/yr
(The surplus water value was estimated based on Environment Canada Climate Office 
values with a soil type comprised of silt loam (Urban Lawns/Shallow Rooted Crops) and 
anthropogenic sources.)

 Combined infiltration factor based on: 0.40
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• Topography infiltration factor 0.20
• Soil texture infiltration factor 0.10
• Cover infiltration factor 0.10

The topography infiltration factor of 0.20 is based upon a rolling topography with an 
average slope between 2.8 to 3.8 m/km, taking into account the different topographies of 
the area. The soil texture infiltration factor was based upon an “tight impervious clay” to 
represent the bedrock with a value of 0.1 which is a conservative generalization based 
upon the site investigations and available geological mapping as the bedrock 
outcroppings were counted as impervious area for the above NIA calculation. The “cover 
infiltration factor” was calculated at 0.10 based upon the large open areas on site. 

The calculation for a conventional septic system results in a predicted nitrate 
concentration of 9.37 mg/L nitrate for the subject site, using a value of 40 mg /L nitrate 
concentration within the effluent. This value was based upon a daily sewage flow of 10 m3 

per day, as per the conservative assumption for future sewage discharge volumes. 

Based on the results of the predicted nitrate impact assessment, it is our opinion that the 
property can adequately support the current and future proposed additions without having 
an adverse impact on the underlying bedrock aquifer. 
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CONCLUSIONS

Based on the information contained within the body of this report the following conclusions 
can be drawn:

 The water supply aquifer intercepted by TW1 is considered to be adequate to 
support the water quantity demands for the proposed commercial development.

 The preferred water supply intercepted by TW1 contains a water supply that is 
potable and contains only elevated concentrations of hardness and TDS. The 
noted parameters can be treated with current readily available water conditioning 
equipment.

 The sodium concentration was measured to be above the 20 mg/L reporting limit 
and, as such, the Medical Officer of Health for the City of Ottawa should be 
informed to assist area physicians in the treatment of local residents on sodium 
reduced diets.

 A residential grade water softener is recommended to facilitate the removal of the 
hardness concentration if desired. If a water softener is used for the proposed 
development, the owner should be made aware that additional sodium will be 
added to the water to reduce hardness. If desired, a point-of-use reverse osmosis 
system can be used to provide a drinking tap source. 

 The results of the water supply assessment have provided satisfactory evidence 
that the water supply aquifer underlying the subject site can support the proposed 
development from both a quality and quantity perspective.

 The proposed development is sufficient in size to accommodate new sewage 
systems and meet all the regulatory separation criteria.

 Future wells should be constructed in accordance with O.Reg. 903 and be installed 
similar to the well construction of TW1. Future wells should be installed with casing 
lengths of 12 m (double the standard length) and have a minimum of 30 m 
separation from all potential sources of contamination.



Ottawa Head Office 
9 Auriga Drive
Ottawa – Ontario – K2E 7T9
Tel: (613) 226-7381   

Ottawa Laboratory
28 Concourse Gate 
Ottawa – Ontario – K2E 7T7
Tel: (613) 226-7381   

List of Services
Geotechnical Engineering  ◊  Environmental Engineering  ◊  Hydrogeology
Materials Testing  ◊  Retaining Wall Design  ◊  Rural Development Design
Temporary Shoring Design  ◊  Building Science  ◊  Noise and Vibration Studies patersongroup.ca
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 It is recommended that new wells be constructed upgradient of any proposed or 
existing septic systems on site, where possible.

 The construction of an on-site sewage system should not affect the performance 
or water quality associated with a drilled well, contingent upon the on-site sewage 
system being designed in accordance with the Ontario Building Code (i.e properly 
sized sewage system and conforming to all separation distances) with a minimum 
100 mm soil seal provided beneath the leaching bed/mantle area. A tertiary 
treatment system could be used to provide higher quality effluent and a reduced 
site footprint. A tertiary treatment system would require an annual maintenance 
contract. 

 A Sewage System Permit and Building Permit needs to be issued for the site prior 
to the commencement of construction.

 The results of the Hydrogeological Report and Terrain Analysis have provided 
satisfactory evidence that the subject site can support the proposed expansion to 
the existing commercial with respect to water quality, quantity and sewage system 
placement. 

We trust that the current submission satisfies your immediate requirements.

Best Regards,

Paterson Group Inc.
      Aug. 21, 2024

    

Kevin A Pickard, P.Eng. Michael Killam, P.Eng.

Attachments:
 Figure 1 – Key Plan
 MECP Water Well Records
 Eurofins Certificate of Analysis
 AQTESOLV - Pumping Test Analysis Reports
 Nitrate Impact Assessment Calculations
 Langelier Saturation Index (LSI) Calculation
 Paterson Drawing PG5783-1 – Test Hole Location Plan
 Paterson Soil Profile and Data Sheets
 McRobie – CFT Site Plan Zoning Amendment – Drawing SP-A01

http://www.patersongroup.ca/
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PH4401-LET.01

File No. PH4401 Well ID: TW1

Date: Thursday, June 1, 2023 Solution Method: Theis

Client: Cash for Trash Transmissitivity (m2/day): 914.3

Site Address: 7628 Flewellyn Road Discharge Rate (L/min) 38

Project: 
Proposed Commercial 

Development
Analysis performed by: AS

Pumping Test Analysis Report

patersongroup
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File No. PH4401 Well ID: TW1

Date: Thursday, June 1, 2023 Solution Method: Cooper-Jacob

Client: Cash for Trash Transmissitivity (m2/day): 914.3

Site Address: 7628 Flewellyn Road Discharge Rate (L/min) 18.75

Project: 
Proposed Commercial 

Development
Analysis performed by: AS

Pumping Test Analysis Report

patersongroup
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File No. PH4401

Date: Thursday, June 1, 2023

Client: Cash for Trash

Site Address: 7628 Flewellyn Road

Project: 
Proposed Commercial 

Development

Well ID:

TW1

TW1Cooper-Jacob 914.3

Average: 914.30

Summary Table:

Solution Method: Transmissitivity (m2/day):

Theis 914.3

Pumping Test Analysis Report

patersongroup



patersongroup PH4401

7628 Flewellyn Road, Stittsville, ON

Infiltration Factors
Topography 0.20

Soil 0.10

Cover 0.10

Total 0.40

Site Characteristics
Area of Site : 202234.4  m

2

Assumed Impervious Bedrock Outcropping 18204  m
2

Cash for Trash buildings, park lot PLUS Outdoor Metal Storage 96606  m
2

Bedrock Outcropping plus Cash for Trash site 114810  m
2

Impervious Area 114810 m
2

Percent Impervious Area = 57  %

Infiltration Area = 87424  m
2

Septic Effluent

Concentration of Effluent (Cs) = 40  mg/L

Daily Sewage Flow (Qs)= 10  m
3

See Notes below.

Infiltration Calculation
Nitrate concentration in precipitation (Ci) = 0  mg/L

Surplus Water (Environment Canada) 341  mm/yr

Factored Water Surplus = 136  mm/yr

Infiltration % due to stormwater management measures -  %

Infiltration rate from stormwater management measures = 0 mm/yr

Infiltration Flow Entering the System (Qi) = 33  m
3
/day

Mass Balance Model  (MOEE, 1995)

Qb = flow entering the system across the upgradient  area 0  m
3
/day

Cb = background nitrate concentration 0  mg/L

Qe = flow entering the system from the septic drainfield 10  m
3
/day

Ce = concentration of nitrates in the septic effluent 40  mg/L

Qi = flow entering the system from infiltration 33  m
3
/day

Ci = Concentration of nitrates in the infiltrate 0  mg/L

CT = 9.37 mg/L

Notes: Site characteristic values were measured as approximate values from the available site plan. Daily Sewage Flow 

volume was calculted by Paterson Group.

PREDICTIVE NITRATE IMPACT ASSESSEMENT

CT = (QbCb+QeCe+QiCi)/(Qb+Qe+Qi) = Cumulative Nitrate Concentration
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7826 Flewellyn Road
PH4401

TW1 inputs
pH 8 A 0.17

TDS 500 B 2.32

Hardness 254 C 2.00

Alkalinity 276 D 2.44

Temp. 13

pHs = 7.346631847

Langelier Saturation Index (LSI) Calculation (Langelier, 1936)

LSI = pH - pHs A = (Log10 [TDS] - 1) / 10

pHs = (9.3 + A + B) - (C + D) B = -13.12 x Log10 (oC + 273) + 34.55

Where: C = Log10 [Ca2+ as CaCO3] - 0.4

D = Log10 [alkalinity as CaCO3]

LSI = 0.7

LSI

0.5 to 2

0 to 0.5

0

0 to -0.5

-0.5 to -2

Effect

Water is under saturated and tends to dissolve solid calcium carbonate (seriously corrosive).

Water is under saturated and tends to dissolve solid calcium carbonate (slightly corrosivebut non-scale forming).

Water is saturated (in equilibrium) with calcium carbonate. A scale layer of calcium carbonate is neither precipitated nor dissolved.

Water is super saturated and tends to precipitate a scale layer of calcium carbonate (slightly scale forming and corrosive).

Water is super saturated and tends to precipitate a scale layer of calcium carbonate (scale forming but non-corrosive)
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