
 Ottawa Toronto North Bay  

 

 

Consulting Engineers 
9 Auriga Drive 

Ottawa, Ontario 
K2E 7T9 

Tel: (613) 226-7381 
 

Geotechnical Engineering 
Environmental Engineering 

Hydrogeology 
Materials Testing 
Building Science 

Rural Development Design 
Retaining Wall Design 

Noise and Vibration Studies 

 

patersongroup.ca 

 

 

August 1, 2025 

 
PH4991-LET.02.REV.01 
 
Titan Environmental Management 
777 Quest Boulevard 
Ile de Chenes, Manitoba 
R0A 0T1 
 
 
Attention:  Lucky Montierro 
 
 

Subject: Hydrogeological Assessment and Terrain Analysis 

  Proposed Commercial Development 
  541 Somme Street, Ottawa, Ontario 
 

INTRODUCTION 
 
Further to your request, Paterson has conducted a Hydrogeological Assessment and 
Terrain Analysis in support of a Site Plan Control Application (hereby referred to as a Site 
Plan application) for the proposed commercial development located at 541 Somme Street 
in Ottawa. Please refer to the Figure 1 - Key Plan attached for the approximate site 
location. 
 
The purpose of this work has been to determine the suitability of the water supply aquifer 
underlying the site to support the Site Plan Application for a new commercial building. 
 
The Subject Site consists of a 0.80 ha lot and which is mostly grass covered with a treed 
area on the far east portion of the site. The ground surface is generally flat with a 
downward slope towards the eastern end of the site. 
 
The suitability of the aquifer to supply the subject site was assessed using the 
methodology provided in City of Ottawa Hydrogeological and Terrain Analysis 
Guidelines (HTAG).  
  
The following Assessment is for a non-drinkable water supply source, due to the 
manganese concentration encountered in the test well which exceeded the  Ontario 
Drinking Water Standards and Operational Guidelines (ODWSOG) Maximum Acceptable 
Concentration (MAC). 
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HYDROGEOLOGICAL PRE-CONSULTATION 
 
A Hydrogeological pre-consultation was completed with a City of Ottawa Hydrogeologist 
on December 3, 2024. The City Hydrogeologist suggested that additional sampling be 
completed during the 8-hour pumping test for Polycyclic Aromatic Hydrocarbons (PAH’s) 
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).  
 
DESCRIPTION OF SUBJECT SITE 
 
The subject site is an approximately 0.80 ha lot, generally infilled with fill material. The 
Site Plan application is for a proposed commercial development. Please refer to Figure-
1 Key Plan and Novatech Drawing No. 1241111-SP Site Plan dated February, 2025 
attached for the proposed site location and site layout. 
 
The subject site is currently vacant, and will be serviced by a private water supply and 
sewage system. A new drilled well was installed onsite, hereafter referred to as Test 
Well 1 (TW1), is the well which will service the new building.  
 
The site is bordered by vacant land to the north and south, by agricultural lands to the 
east and by Somme Street to the west. The subject site itself and the surrounding 
commercial areas are zoned RH for Rural Heavy Industrial Zone (GeoOttawa). 
 
POTENTIAL KARST 
 
Based on available Ontario Geological Survey (OGS) mapping (GRS005), the subject 
site is not within an area of known, potential or inferred karst.  
 
RAISIN-SOUTH NATION SOURCE PROTECTION PLAN  
 
The Raisin-South Nation Source Protection Plan (RSNSPP) 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 within the RSNSPP) and is 
identified as one of four groundwater related vulnerable areas identified within the Clean 
Water Act (2006). The four vulnerable areas consist of Significant Groundwater Recharge 
Area (SGRA), HVA, Intake Protection Zone (IPZ), and wellhead protection area (WHPA).  
 
Based upon the designation, the RSNSPP provides a list of activities that are prohibited, 
managed or encouraged to change/educate dependent upon the vulnerable area type. 
There is no restrictions of land uses on the subject site based upon its proposed usage.  
 
Therefore, there are no related requirements for an HVA at this location. 
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FIELDWORK PROGRAM 
 
Well Testing 
 
As a means to demonstrate the adequacy of the aquifer underlying the subject lands with 
respect to water quality and quantity, TW1 was installed and submitted to a pumping test. 
TW1 has a Water Well Record (WWR) Well ID of A421912. TW1 has a 152.4 mm 
diameter steel casing that extends to 12.1 m below ground surface (bgs) with a 0.65 m 
stick up. The well itself extends to a depth of 42.67 m bgs. Based on available geological 
mapping, the drift thickness at TW1 varies from 0 to 1 m. Refer to Novatech Drawing 
124111-SP Site Plan, dated February 2025, attached, for the approximate location of 
TW1. 
 
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 
March 4, 2025 under the full-time supervision of Paterson personnel. Prior to the pumping 
test the well was disinfected, and a data-logger was installed to monitor the background 
groundwater levels. 
 
A submersible pump was installed by Air Rock Drilling Co Ltd and used for the 8-hour 
pumping test. The pumping test was carried out at a pumping rate of 57 L/min for a 
duration of 8 hours. The water was discharged at surface towards the northwest portion 
of the site. During the pumping test, the pumping rate was periodically measured using 
the timed volume correlation method. The pumping rate was maintained within 5% of the 
selected pumping 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 57 L/min provides approximately 27.2 times the maximum total daily 
design volume of 1,005 L/day for the septic system during the 8-hour pumping test. The 
total daily design sanitary sewage flows (TDDSSF) were calculated as per the Ontario 
Building Code Section 8.2.1.3. The TDDSSF calculation was performed by Novatech and 
the approved Ottawa Septic System Office (OSSO) Sewage System Installation Permit 
(SSIP) is available under separate cover. 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.  
 
Recovery data was collected from the well following the completion of the pumping. The 
well was noted to have achieved 95% recovery approximately 15 minutes after the 
completion of pumping. 
 
Groundwater samples were collected at 4 hours and 8 hours after the start of pumping. 
Prior to collection of the groundwater samples, the free chlorine residual was verified as 
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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, VOCs, and PAHs.  
 
Due to elevated field parameters, after completing the 8-hour pumping test of 57 L/min, 
the flow rate was reduced to 24 L/min for an additional hour, where additional field 
sampling was performed and additional laboratory samples were obtained for colour and 
turbidity.  
 
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 Environmental Testing Canada 
Inc. (Eurofins) 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, apparent colour, hydrogen sulfide, and temperature. 
Calibration / confirmation of calibration of all field-testing equipment was performed in 
Paterson’s laboratory the day prior to the pumping test. Values are then confirmed again 
onsite prior to the start of the pumping test. 
 

Aquifer Analysis 
 

Water Quantity 
 
Pumping test data was analyzed using AQTESOLV Pro Version 4 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) 52 

Storativity 3.44E-04 

Pumping Rate (L/min) 57 

Pre-test Static Water Level (m) 6.7 

Post-test Static Water Level (m) 9.0 

Available Drawdown (m)  36.0 

% Drawdown During Pumping Test (%) 6 

Specific Capacity (L/min/m drawdown) 24.9 

 
The drawdown data was analyzed using the Theis and Cooper Jacob methods of 
analysis. Aquifer transmissivity is estimated to be 52 m2/day. The aquifer storativity is 
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estimated to be 3.44E-04. Refer to the Theis and Cooper Jacob methods of analysis data 
sheets attached to this report.  
 
The water level varied over the constant-rate pumping test, with a trend of decreasing 
with time. The variance in drawdown can be attributed to the development of the well 
during the pumping test.  
 
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 2.3 m (6% of the available drawdown). Full Recovery was 
attained within 15 hours after pumping ceased.  
 
The total volume of water pumped during the 8-hour pumping event was approximately 
27,360 L. This is approximately 27.2 times the maximum total daily design volume of 
water (1,005 L/d) required to support the Site Plan Control Application. 
 
The suitability of the aquifer to supply the proposed Site Plan Application for the proposed 
commercial modification was assessed using the methodology provided in the City of 
Ottawa Hydrogeological and Terrain Analysis Guidelines (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 Site Plan Control Application. 
 
Given the analyses presented and summarized above, it is our opinion that there is an 
adequate supply of water to support the proposed Site Plan Control Application. Available 
water well records (WWR) of the neighboring properties on the MECP Well Record 
mapping website indicated that the wells were screened in limestone. Surrounding WWRs 
are attached to this report. 

 

Water Quality 

Field Data  

Turbidity, electrical conductivity, total dissolved solids (TDS), pH, apparent color and 

temperature were measured at the wellhead during the pumping test. The measurements 

and time intervals for each of these parameters are summarized on the graphical 

representation (Figure 1) 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.  

Hydrogen sulfide was detected olfactorily during the pumping test. Hydrogen sulfide was 

measured using the HACH Hydrogen Sulfide Test Kit, Model HS−C, (# 2537800) when it 

was detected. Hydrogen sulfide was measured in the range of 0-0.1 mg/L at each point. 
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Figure 1: Field Measurements  

Laboratory Data 

The Subdivision Package suite of parameters and trace metals laboratory water quality 

obtained from the pumping test of TW1 is provided in Table 2a and 2b below, and the 

laboratory analyses reports can be found attached. VOC and PAH laboratory analytical 

testing were completed and measured to be non-detect in the sample results. All 

laboratory test results can be found attached to this report.  
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GW1 (4 hr) GW2 (8 hr) GW3 (9 hr)

3/4/2025 3/4/2025 3/4/2025

MICROBIOLOGICAL

Escherichia Coli (E.Coli) ct/100mL 0 MAC 0 0 -

Total Coliforms ct/100mL 0 MAC 4 3 -

Fluoride (F) mg/L 1.5 MAC 0.16 0.18 -

Ammonia (N-NH3) mg/L - - 0.80 0.83 -

Nitrite (N-NO2) mg/L 1 MAC <0.5 <0.5 -

Nitrate (N-NO3) mg/L 10 MAC <0.5 <0.5 -

Total Kjeldahl Nitrogen mg/L - - 1.24 1.10 -

Turbidity (Field) NTU 1.0 (5.0) MAC/AO 7.5 4.20 2.38

Turbidity (Laboratory) NTU 1.0 (5.0) MAC/AO 16.4 17.0 18.3

Alkalinity (as CaCO3) mg/L 30-500 OG 578 570 -

Chloride (Cl) mg/L 250 AO 116 115 -

Colour (Apparent - Lab) TCU 5 AO 97 86 116

Colour (Apparent - Field) TCU 5 AO 117 84 76

Conductivity uS/cm - - 1,530 1,530 -

Dissolved Organic Carbon mg/L 5 AO 7.70 7.20 -

Hardness (as CaCO3) mg/L 100 OG 708 704 -

Ion Balance unitless - - 1.01 1.02 -

pH unitless 6.5-8.5 AO 7.91 7.72 -

Phenols mg/L - - <0.001 <0.001 -

Sulphate (SO4) mg/L 500 AO 185 185 -

Sulphide (S2
-
) mg/L 0.05 AO <0.01 <0.01 -

Tannin & Lignin mg/L - - 0.70 0.70 -

Total Dissolved Solids mg/L 500 AO 995 993 -

              MAC = Maximum Allowable Concentration

              AO = Aesthetic Objective

              OG = Operational Guideline

2.  Shaded Concentration Indicates an Exceedance of the ODWS Objective

GENERAL CHEMICAL - AESTHETIC RELATED

1.  ODWS identifies the following types of parameters: 

PARAMETER UNITS
LIMIT TYPE

ODWS

TABLE 2a: GROUNDWATER MICROBIOLOGY & GENERAL GEOCHEMISTRY 

TW1

GENERAL CHEMICAL - HEALTH RELATED
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The bacteriological test results (Certificate of Analysis – Report No. 4259100) indicated 

that the test samples at the 4- and 8-hour interval were non-detect (0 ct/100 mL) for E.Coli. 

Total coliforms were detected in concentrations of 4 and 3 ct/100 mL at the 4-hour and 8-

hour marks, respectively. According to the City of Ottawa HTAG, a total coliform 

concentration of less than 6 ct/100 mL is deemed acceptable.  

The water quality of the subject water supply well meets all the Ontario Drinking Water 

Standards maximum acceptable concentrations (MAC) with the exception of Manganese. 

As there is an exceedance of a health-related parameter and the exceedance is above 

the Maximum Concentration Considered Reasonably Treatable (MCCRT), the water 

source can only be used as a non-drinking water source. The water meets all of the 

GW1 (4 hr) GW2 (8 hr) GW3 (9 hr)

3/4/2025 3/4/2025 3/4/2025

Volatiles

Aluminum (Al) mg/L 0.1 OG 0.07 0.03 0.03

Antimony (Sb) mg/L 0.006 IMAC <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.01 IMAC <0.001 <0.001 <0.001

Barium (Ba) mg/L 1.0 MAC 0.22 0.21 0.214

Beryllium (Be) mg/L - - <0.0005 <0.0005 <0.0005

Boron (B) mg/L 5.0 IMAC 0.10 0.11 0.11

Cadmium (Cd) mg/L 0.005 MAC <0.0001 <0.0001 <0.0001

Calcium (Ca) mg/L - - 190 188 188

Chromium (Cr) mg/L 0.05 MAC <0.001 <0.001 <0.001

Cobalt (Co) mg/L - - 0.0002 0.0002 0.0002

Copper (Cu) mg/L 1.0 AO <0.001 <0.001 <0.001

Iron (Fe) mg/L 0.3 AO 2.22 2.19 2.29

Lead (Pb) mg/L 0.01 MAC <0.001 <0.001 <0.001

Magnesium (Mg) mg/L - - 57 57 57

Manganese (Mn) mg/L 0.05 AO 2.89 2.87 2.89

Mercury (Hg) mg/L 0.001 MAC <0.0001 <0.0001 <0.0001

Molybdenum (Mo) mg/L - - 0.001 0.01 0.009

Nickle (Ni) mg/L - - <0.005 <0.005 <0.005

Potassium (K) mg/L - - 11 11 11

Selenium (Se) mg/L 0.05 MAC <0.001 <0.001 <0.001

Silver (Ag) mg/L - - <0.0001 <0.0001 <0.0001

Sodium (Na) mg/L 200 AO 100 101 101

Strontium (Sr) mg/L - - 4.5 4.56 4.62

Thallium (Tl) mg/L - - <0.0001 <0.0001 <0.0001

Uranium (U) mg/L 0.02 MAC 0.001 0.001 0.001

Vanadium (V) mg/L - - <0.001 <0.001 <0.001

Zinc (Zn) mg/L 5.0 AO <0.01 <0.01 <0.01

              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

1.  ODWS identifies the following types of parameters: 

PARAMETER UNITS

ODWS

LIMIT TYPE

TABLE 2b: GROUNDWATER GEOCHEMISTRY - METALS 

TW1
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Aesthetic Objectives (AO) and Operational Guidelines (OG) with the exception of the 

following:  

❑ Hardness (as CaCO3) 

❑ Alkalinity (as CaCO3) 

❑ Dissolved Organic Carbon (DOC) 

❑ Colour 

❑ Turbidity 

❑ Total Dissolved Solids (TDS)  

❑ Iron (Fe) 

Each of these groundwater parameters are discussed in detail below.  

Should any water treatment be desired by the owner, it is recommended that a water 

treatment specialist be retained to ensure that water treatment occurs in a safe manner. 

As the water is considered to be a non-drinking water source, there will be no 

consumption of the non-drinking water supply, and signs will be posted to indicate that 

there should be no consumption from the available faucets. The public will not have 

access to the proposed bathroom facilities. Drinking water will need to be brought in from 

external sources such as water coolers. 

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 708 and 704 mg/L, the water 

is considered to be extremely hard, and it is above the reasonably treatable limit of 

500 mg/L specified in Table 3 of the MOECC guidance document Procedure D-5-5 

(1996). 

The Technical Support Document for Ontario Drinking Water Standards, Objectives, and 

Guidelines sets the MCCRT of hardness at 500 mg/L as, at concentrations removed 

above this limit, the salt exchange would make the water unpalatable and unsuitable for 

domestic use (i.e. consumption). As the water well is being used as a non-drinking water 

source (i.e. not used for consumption), the MCCRT does not apply in this case.   

The Langelier Saturation Index (LSI) calculation provided an LSI of 0.6. 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 range of stability in 

the positive direction, there are no mitigative measures needed to prevent corrosion, 

however, hardness reduction technologies can be implemented to prevent scaling which 

may inhibit boilers and cause staining. See Langelier Saturation Index Calculation 

attached for calculation details. 
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It is recommended that water hardness be treated using conventional technologies such 

as water softening or reverse osmosis, if desired by the owner. Without treating hardness, 

scaling can occur which can result in discolouration and residue buildup on water fixtures, 

or reduction in boiler efficiency due to scale build-up. According to Health Canada’s  
Guidelines for Canadian Drinking Water Quality - Summary Tables, “Although hardness 
may have significant aesthetic effects, a guideline has not been established because 

public acceptance of hardness may vary considerably according to the local conditions; 

major contributors to hardness (calcium and magnesium) are not of direct public health 

concern”. 

Alkalinity 

Alkalinity, expressed as calcium carbonate, is a measure of the resistance of the water to 

the effects of acids added to water. Alkalinity is an operation 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 500 mg/L. At concentrations above the operational guideline, scaling may 

form on service pipes and water heaters. The alkalinity concentration in the groundwater 

was 578 and 570 mg CaCO3/L at 4 and 8 hours, respectively. As there is no MCCRT or 

health related effects related to alkalinity, no treatment is required. It is anticipated that 

the treatment of hardness would reduce alkalinity to within acceptable limits. 

The Langelier calculation provided an LSI of 0.6. 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 range of stability in the positive direction, 

there are no mitigative measures needed to prevent corrosion, however, hardness 

reduction technologies can be implemented to prevent scaling which may inhibit boilers 

and cause staining. See Langelier Saturation Index Calculation attached for calculation 

details. 

Dissolved Organic Carbon 

Dissolved Organic Carbon (DOC) is a key indicator of potential water quality deterioration, 

as it can serve as a nutrient source that promotes bacterial growth. Furthermore, DOC 

can react with chlorine to create disinfection by-products which may be harmful. DOC 

was found in the groundwater at concentrations of 7.7 and 7.2 mg/L at the 4- and 8-hour 

marks, respectively. The DOC concentrations found in the groundwater exceed the 

aesthetic objective of 5 mg/L. As the water is to be used as a non-drinking water source, 

there will be no consumption of the water and, therefore, the aesthetic objective 

exceedance is not anticipated to be an issue. 

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. The TDS concentration of 993 mg/L exceeds the 
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Aesthetic Objective of 500 mg/L. At concentrations above 500 mg/L, some consumers 

may find the taste objectionable, however, as the objective is an aesthetic objective and 

the water will be used for non-drinking water sources, no treatment is required.  

The Langelier calculation provided an LSI of 0.6. 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 range of stability in the positive direction, 

there are no mitigative measures needed for TDS specifically. See Langelier Saturation 

Index Calculation attached for calculation details.  

Iron 

Concentrations of iron above 0.3 mg/L can contribute to staining of fixtures and a metallic 

taste at higher concentrations. Precipitation of iron can promote the growth of iron 

bacteria in pipes. The concentration of iron in the groundwater in TW1 was measured to 

be 2.19 to 2.29 mg/L. The concentration of iron in the groundwater is considered to be 

reasonably treatable in accordance with Procedure D-5-5. It is recommended that a water 

softener or manganese greensand filter be used to reduce the levels of iron and reduce 

the potential for excessive precipitate occurring in the water supply system, if desired by 

the property owner. If treatment is not used, negative impacts such as discolouration of 

water fixtures, precipitation of iron and staining may occur. 

Manganese 

The manganese concentration results from the laboratory test samples yielded a value of 

2.89 mg/L in the onsite well, which is above the aesthetic objective in the ODWSOG of 

0.05 mg/L and the health related MAC of 0.12 mg/L. As the manganese concentration is 

well above the MAC of 0.12 mg/L and the MCCRT of 1 mg/L, the water is considered not 

safe to consume. Therefore, the water source will be considered only as a non-drinking 

water source. 

Manganese, like iron, can stain fixtures at concentrations above 0.05 mg/L. Procedure 

D−5−5 gives a maximum concentration considered reasonably treatable for manganese 

as 1.0 mg/L. It is recommended that a reverse osmosis system, ion exchange / water 

softeners and / or an oxidizing filter be used to reduce the manganese concentration, if 

desired by the owner.  

As the concentration of manganese is elevated above the Health Canada Federal 

Drinking Water Guidelines, a notice regarding the elevated levels of manganese in the 

aquifer accessed by TW1 is recommended to be registered on title so that future owners 

are made aware.  

The City of Ottawa (Ottawa Public Health) has prepared a Manganese in drinking Water 

Factsheet, which can be found attached to this report.  
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Colour 

Colour may occur in drinking water for several reasons. It may be due to organic 

substances from the decay of vegetation, or the presence of metals such as iron, 

manganese, and copper, which are abundant in nature. The provincial aesthetic objective 

for colour in drinking water is 5 True Colour Units (TCU). The federal (Health Canada) 

guideline aesthetic objective limit for colour is 15 TCU (Guidelines for Canadian Drinking 

Water Quality, Health Canada June 2019). Procedure D-5-5 gives a maximum 

concentration considered reasonably treatable for colour as 7 TCU.  

During the field pumping test, a DR900 colorimeter was used to measure apparent colour 

in the groundwater at regular intervals. Apparent colour in the groundwater was measured 

as 86 TCU at the end of the 8 hour pumping test which is above the aesthetic guidelines 

of 5 TCU and above the MCCRT of 7 TCU. The elevated apparent colour levels detected 

in the lab samples and field samples is attributed to the precipitation of iron and 

manganese out of the groundwater. Due to the elevated concentrations of iron and 

manganese in the groundwater, rapid discolouration can occur when exposed to oxygen. 

It is anticipated that the colour concentration will decrease with the treatment of other 

parameters such as iron and manganese.  

Turbidity 

Turbidity, which is generally an aesthetic parameter, was detected in the laboratory test 

samples at values of 16.4 to 18.3 NTU in pumping test. Field testing detected the samples 

at values of 7.48, 4.15 and 2.38 NTU in the 4, 8, and 9-hour field tests, respectively. 

Continued pumping showed a decrease towards the end of the test. It is expected that 

continued use of the well would further reduce turbidity values. The elevated turbidity in 

the laboratory analyzed samples is attributed to the precipitation of iron and manganese. 

Therefore, it is anticipated that turbidity levels will also decrease due to treatment of other 

constituents, if treatment is desired by the owner. 

During the pumping test, a Hanna Instruments HI98703 Fast Tracker Turbidity Meter was 

used to measure the turbidity in the groundwater at regular intervals. The ODWS 

maximum acceptable concentration for turbidity in drinking water entering the distribution 

system is 1 NTU. The Aesthetic Objective for turbidity in drinking water reaching the 

consumer is 5 NTU. The field test parameters are below the 5 NTU objective. As turbidity 

was detected above 1 NTU, particular care must be taken during testing to ensure that 

the bacteria requirements of Table 1 are met. The bacteriological test results indicated 

that the test samples at the 4 and 8 hour interval were non-detect (0 ct/100 mL) for E.Coli, 

and Total Coliforms was below 6 ct/100 mL which is considered acceptable.  

 



 

 

Lucky Montierro 

Page 13 

PH4991-LET.02.REV.01 
 

Terrain Analysis 
 

Surficial Geology 

A series of boreholes were put down on the subject parcel to delineate the subsurface 

soil conditions as part of the Geotechnical Investigation (Paterson Report PG7327-1 

dated November 25, 2024). On November 11, 2024 three (3) boreholes were excavated 

on the property for the design of the proposed building and its associated infrastructure. 

The boreholes were advanced to a maximum depth of 1.3 m below ground surface (bgs). 

Additionally, one borehole (Paterson Report PE4828-1R, 2019) and one test pit (Paterson 

Report PG6452-1, 2022) were excavated at the site during previous investigations. The 

boreholes were distributed in a manner to provide general coverage of the subject site, 

taking into consideration underground services and available site access. The locations 

of the test pits on the property are delineated on the Test Hole Location Plan, drawing 

PG7327-1, attached. 

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 borehole locations were observed to consist of 

imported fill material to a depth of 0.6 to 1.3 m. The fill material was generally observed 

to consist of loose to compact, grey to brown silty sand to sandy silt with traces of topsoil 

and gravel. Practical refusal to augering was encountered on inferred bedrock at depths 

ranging from 0.6 to 1.3 m bgs. No groundwater was observed within the boreholes. 

It should be noted that groundwater levels can fluctuate both seasonally and in 

conjunction with precipitation events. Therefore, the groundwater levels could vary at the 

time of construction.  

Reference should be made to the test pit 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. 

Hydrogeological Sensitivity of the Site 

The subject site is currently vacant and undeveloped. The subject site is to be serviced 

by a private well and septic system. The site is bordered by vacant land to the north and 

south, by agricultural lands to the east and by Somme Street to the west. All surrounding 

properties are on private services.  
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The overburden at the test hole locations generally consists of a fill overlying bedrock. 

Refusal was encountered between 0.6 to 1.3 m bgs. According to available geological 

mapping, the drift thickness within the site varies from 0 to 1 m bgs. 

According to the geotechnical field investigation, the overburden thickness was observed 
to be less than 2 m. Due to the shallow nature of the inferred bedrock, the site is 
considered to be hydrogeologically sensitive and, therefore, mitigating measures are 
recommended. It is recommended that any sewage system be located a minimum of 30 m 
from the water supply well, and that the sewage system is lined with a 100 mm clay seal. 
 
Conceptual Lot Development Plan 
 
A one-storey warehouse with a mezzanine and an office along with associated parking 
and infrastructure is proposed to be constructed onsite. The location of the proposed 
structure can be found on the attached Novatech Drawing 124111-SP, Site Plan dated 
February, 2025. The proposed private sewage servicing and site grading design is 
provided by Novatech.  
 
Proposed Sewage System 
 
A sewage system design was completed by Novatech. Novatech provided a total daily 
design sewage flow (TDDSF) of 1,005 L/day and a sewage system capacity of 
1,100 L/day.  

 
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. The City’s HTAG, 
including the annotated 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 average lot size is one hectare or larger and the minimum 
lot size is 0.8 ha or greater, 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 is located within the Hawthorne Industrial Park industrial subdivision 
(Golder Associates 08-1122-0215-3, September 2011). The subject site is 0.8 ha in size, 
while the industrial subdivision has an average lot size of 3.15 ha, with lot sizes ranging 
from 0.8 – 11.04 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 development 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 of this report 
and the OBC. The values shown in the Predictive Nitrate Impact Assessment attached to 
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this report are summarized below. To be conservative, the maximum sewage system 
capacity of 1,100 L/day was used for the assessment. 
 
 

❑ Site area        0.8 ha  

❑ Impervious area (%)      56 % 

❑ Daily sewage flow       1.1 m3/d 

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

 

❑ Concentration of nitrate in effluent with treatment  20 mg/L 
(Value based on nitrate reduction system (Ecoflo ECDn Series) with 50 % nitrate reduction) 

 

❑ Surplus Water       379 mm/yr 
(The surplus water value was estimated based on Environment Canada Climate Office  
values with a soil type comprised of fine sandy loam (Urban Lawns) and anthropogenic 
sources.) 

 

❑ Combined infiltration factor based on:    0.70 

• Topography infiltration factor     0.30 

• Soil texture infiltration factor     0.30 

• Cover infiltration factor      0.10 
 

The topography infiltration factor of 0.30 is based upon a flat land with an average slope 
of 0.6 m/km. The soil texture infiltration factor was based upon a silty sand-based fill which 
is approximated to be between “open sandy loam” and “medium combinations of loam 
and clay” with a value of 0.3. This is a reasonable generalization of the overburden. The 
“cover infiltration factor” was calculated at 0.10 based upon a conservative cultivated land 
type cover.  
 
There are numerous tertiary treatment technologies that are NSF/ANSI 245 and/or BNQ 
certified for 50% nitrate reduction, resulting in an effluent nitrate concentration of 20 mg/L. 
When using an effluent nitrate concentration of 20 mg/L, the predicted nitrate 
concentration at the property boundary is 5.97 mg/L. This is below the limit of 10 mg/L of 
nitrate at the property boundary. 
 
Based on the results of the predicted nitrate impact assessment, it is our opinion that the 
property can adequately support the proposed building addition without having an 
adverse impact on the underlying bedrock aquifer, provided that a NSF/ANSI 245 and/or 
BNQ certified 50% nitrate reduction technology is used in the septic system.  
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CONCLUSIONS 
 
Based on the information contained within the body of this report the following conclusions 
can be drawn: 
 

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

2. The property owner will need to ensure that protective measures are taken to 
protect the wellhead, such as the use of a barrier, when constructing the proposed 
commercial development. 

 
3. The groundwater contains elevated concentrations of hardness, alkalinity, DOC, 

TDS, colour, turbidity, iron, and manganese. The noted parameters can be treated 
to functional concentrations with current readily available water conditioning 
equipment.  
 

4. Elevated concentrations of manganese were encountered in the water supply 
intercepted by TW1. The manganese concentration was recorded to be 2.29 mg/L 
in the groundwater, which exceeded the MAC of 0.12 mg/L and the MCCRT of 
1.0 mg/L. Therefore, as there is a health-related risk, the water is considered not 
suitable to consume and can only be used for non-drinking water sources such as 
toilet flushing. As the manganese exceedance is health related, a notice regarding 
the elevated levels of manganese in the aquifer accessed by TW1 is 
recommended to be registered on title so that future owners are made aware. 
Manganese treatment is recommended to reduce staining.  
 

5. If desired by the property owner, a residential grade water softener can be used to 
facilitate the reduction of the hardness concentration and reduce scaling. 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. Note that 
elevated hardness is above the MCCRT, however, the MCCRT for hardness is 
related to aesthetic reasons, therefore, as the water is for non-drinking water 
purposes, the hardness can be treated. It is anticipated that alkalinity will be 
reduced as hardness is reduced. 
 

6. If desired by the property owner, iron and manganese can be reduced using 
greensand filters to reduce staining. It is not anticipated that the manganese can 
be reduced to a concentration that would allow the water to be drinkable. 
 

7. As the well water is to be used for non-drinking water purposes, DOC, TDS, colour, 
and turbidity do not need to be treated.
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8. The predicted nitrate concentrations at the property boundary is calculated to be 
below the required 10 mg/L threshold when an NSF/ANSI 245 and/or certified BNQ 
system with a minimum of 50 % nitrate reduction tertiary treatment system is used.  
 

9. Due to the hydrogeological sensitivity of the site, a 30 m setback between the 
drinking water well and sewage system is recommended. It is recommended that 
a 100 mm clay seal be used at the base of the sewage system.  
 

10. Well water can only be used for non-drinking water purposes such as toilet flushing 
and/or hand washing, and drinking water will have to be obtained from offsite 
sources such as water coolers.  
 

11. A Sewage System Permit and Building Permit need to be issued prior to the 
commencement of construction on the proposed commercial building or the 
proposed septic system. 

 
12. The results of the Hydrogeological Assessment and Terrain Analysis have 

provided satisfactory evidence that the subject site can support the proposed 
building addition with respect to water quantity and sewage system placement.   

 
We trust that the current submission satisfies your immediate requirements. 
 
Best Regards, 
 
Paterson Group Inc. 

 

          

           August 1, 2025 

    

Alexander Schopf, PhD, EIT    Erik Ardley, P.Geo 

Attachments: 

❑ Key Plan 

❑ Novatech 124111-SP Site Plan dated February , 2025 

❑ MECP Water Well Records 

❑ Eurofins Certificate of Analysis 

❑ Paterson Borehole Logs 

❑ AQTESOLV - Pumping Test Analysis Reports 

❑ Nitrate Impact Assessment Calculations 

❑ Langelier Saturation Index (LSI) Calculation 

❑ Paterson Drawing PG7327-1 - Test Hole Location Plan 

 

http://www.patersongroup.ca/
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS : 4259100

WORK REQUEST : 100341628

Report Date : 2025-03-11

Reception Date : 2025-03-05

Project : PH4991

Sampler : NA

PO Number : 62526

Temperature : 9 °C

Paterson Group

9 Auriga Dr

Nepean, Ontario

K2E 7T9

Attention : Alex Schopf

External MethodAnalysis Quantity

 2 Modified from SM 2320 BAlkalinity (Water, Automated)

 2 Modified from EPA 350.1Ammonia, Total (Water, Colorimetry)

 1 Modified from EPA 8270Base Neutrals (Water, GC/MS)

 2 Modified from SM 4110 B and CChloride (Water, IC)

 3 Modified from SM 2120 CColour, Apparent (Water, Spectrophotometry)

 2 Modified from SM 2510 BConductivity (Water, Automated)

 2 Modified from SM 5310 BDOC (Water, IR)

 2 Modified from MECP E3407Escherichia coli (DC Plate)

 2 Modified from SM 4500-F A and 4500-F CFluoride (Water, Auto/ISE)

 2 SM 2340 BHardness (Water, Calculation Only)

 2 Modified from SM1030 EIon Balance (Water, Calculation)

 3 Modified from EPA 200.8Metals Scan (Water, ICP/MS)

 3 Modified from SM 3120 BMetals Scan (Water, ICP/OES)

 2 Modified from SM 4110 B and CNitrate (Water, IC)

 2 Modified from SM 4110 B and CNitrite (Water, IC)

 1 Modified from EPA 8270PAH (Water, GC/MS)

 2 Modified from SM 4500-H+ BpH (25°C) (Water, Automated)

 1 Modified from EPA 8270Phenolics (Water, GC/MS)

 2 Modified from EPA 420.2Phenols (Water, Colorimetry)

 2 Modified from SM 4110 B and CSulphate (Water, IC)

 2 Modified from SM 4500-S2 DSulphide (Water, Colorimetry)

 2 Modified from SM 5550 BTannin and Lignin (Water, Spec)

 2 Modified from SM 2510 ATDS (Estimated)

 2 Modified from MECP E3407Total Coliforms (DC Plate)

 2 Modified from EPA 351.2Total Kjeldahl Nitrogen (Water, Colorimetry)

 3 Modified from SM 2130 BTurbidity (Water, Turbidimeter)

 1 Modified from EPA 8260VOCs (Water, GC/MS)

Criteria :

A : Ontario Regulation 169/03 (Non-Regulated Drinking Water)

Sample status upon receipt : 

8408304 8408306 8408308

Compliant

Certificate Comments :  

8408304 8408306

N-NO2 and N-NO3 MRL increased due to matrix interference.

Legend :

Please note: Field data, where presented on the report, has been provided by the client and is presented for informational purposes only. Guideline or regulatory 

limits listed on this report are provided for ease of use (informational purposes) only. Eurofins recommends consulting the official guideline or regulation as 

required. Unless otherwise stated, measurement uncertainty is not taken into account when determining guideline or regulatory exceedances.

Notes :

All analysis is completed at Eurofins Environment Testing Canada Inc . (Ottawa, Ontario) unless otherwise stated. -

Eurofins Environment Testing Canada Inc. is accredited by CALA, Canadian Association for Laboratory Accreditation to ISO/IEC 17025 for tests which appear

on the scope of accreditation. The scope is available at https://directory.cala.ca/

-

-

Page 1 of 16 4259100-V1

This certificate shall not be reproduced except in full, without the written approval of Eurofins Environment Testing Canada Inc .

www.eurofins.ca

This certificate of analysis corrects and replaces any previous version. The analysis results refer only to what was provided for testing.

Method references and/or additional QA/QC information available on request.
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RL : Reporting limit * : Analysis conducted by external subcontracting

1 : Results in annex

N/A : Not applicable

QC : Reference material (QC) ^ : Analysis not accredited

OFFICIAL CERTIFICATE OF ANALYSIS - EXCEEDENCE SUMMARY

Client : Paterson Group

Project : PH4991 Reception Date : 2025-03-05

Exceeded Criteria
UnitsResultAnalyte

Identification

Client SampleEurofins

Sample No A B C

Alkalinity (Water, Automated)

 8408304 Alkalinity (as CaCO3) 578 mg/LTW1 - GW1 500

 8408306 Alkalinity (as CaCO3) 570 mg/LTW1 - GW2 500

Colour, Apparent (Water, Spectrophotometry)

 8408304 Colour (Apparent) 97 TCUTW1 - GW1 5

 8408306 Colour (Apparent) 86 TCUTW1 - GW2 5

 8408308 Colour (Apparent) 116 TCUTW1 - GW3 5

DOC (Water, IR)

 8408304 Dissolved Organic Carbon 7.7 mg/LTW1 - GW1 5

 8408306 Dissolved Organic Carbon 7.2 mg/LTW1 - GW2 5

Hardness (Water, Calculation Only)

 8408304 Hardness as CaCO3 (Calculation) 708 mg/LTW1 - GW1 80-100

 8408306 Hardness as CaCO3 (Calculation) 704 mg/LTW1 - GW2 80-100

Metals Scan (Water, ICP/MS)

 8408304 Iron 2.22 mg/LTW1 - GW1 0.3

 8408306 Iron 2.19 mg/LTW1 - GW2 0.3

 8408308 Iron 2.29 mg/LTW1 - GW3 0.3

 8408304 Manganese 2.89 mg/LTW1 - GW1 0.05

 8408306 Manganese 2.87 mg/LTW1 - GW2 0.05

 8408308 Manganese 2.89 mg/LTW1 - GW3 0.05

TDS (Estimated)

 8408304 TDS (Estimated)^ 995 mg/LTW1 - GW1 500

 8408306 TDS (Estimated)^ 993 mg/LTW1 - GW2 500

Total Coliforms (DC Plate)

 8408304 Total Coliforms (DC) 4 CFU/100mLTW1 - GW1 0

 8408306 Total Coliforms (DC) 3 CFU/100mLTW1 - GW2 0

Turbidity (Water, Turbidimeter)

 8408304 Turbidity 16.4 NTUTW1 - GW1 5

 8408306 Turbidity 17.0 NTUTW1 - GW2 5

 8408308 Turbidity 18.3 NTUTW1 - GW3 5

Page 2 of 16 4259100-V1

This certificate shall not be reproduced except in full, without the written approval of Eurofins Environment Testing Canada Inc .
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This certificate of analysis corrects and replaces any previous version. The analysis results refer only to what was provided for testing.
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OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Paterson Group

Project : PH4991 Reception Date: 2025-03-05

Eurofins Sample No : 8408304 8408306

GroundwaterGroundwaterMatrix :

2025-03-042025-03-04Sampling Date :

TW1 - GW1 TW1 - GW2Client Sample Identification :

Criteria

CBAUnit

Anions

RL

0.5Chloride mg/L 116 115250

0.1Nitrate (as Nitrogen) mg/L <0.5 <0.510.0

0.1Nitrite (as Nitrogen) mg/L <0.5 <0.51.0

1Sulphate mg/L 185 186500

Eurofins Sample No : 8408304 8408306

GroundwaterGroundwaterMatrix :

Sampling Date : 2025-03-042025-03-04

Client Sample Identification : TW1 - GW2TW1 - GW1

Calculations UnitRL

Ion Balance (Calculation)^ 1.021.010.1

Eurofins Sample No : 8408304 8408306 8408308

GroundwaterGroundwaterGroundwaterMatrix :

2025-03-042025-03-042025-03-04Sampling Date :

TW1 - GW1 TW1 - GW2 TW1 - GW3Client Sample Identification :

Criteria

CBAUnit

General Chemistry

RL

5Alkalinity (as CaCO3) mg/L 578 570500

2Colour (Apparent) TCU 97 86 1165

5Conductivity @ 25°C µS/cm 1530 1530

0.5Dissolved Organic Carbon mg/L 7.7 7.25

0.1Fluoride mg/L 0.16 0.181.5

1Hardness as CaCO3 (Calculation) mg/L 708 70480-100

1pH @ 25°C 7.91 7.726.5-8.5

0.001Phenols-4AAP mg/L <0.001 <0.001

0.01Sulphide (S2-) mg/L <0.01 <0.010.05

0.1Tannin and Lignin mg/L 0.7 0.7

5TDS (Estimated)^ mg/L 995 993500

0.1Turbidity NTU 16.4 17.0 18.35
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OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Paterson Group

Project : PH4991 Reception Date: 2025-03-05

Eurofins Sample No : 8408304 8408306 8408308

GroundwaterGroundwaterGroundwaterMatrix :

2025-03-042025-03-042025-03-04Sampling Date :

TW1 - GW1 TW1 - GW2 TW1 - GW3Client Sample Identification :

Criteria

CBAUnit

Metals

RL

Metals Scan (Water, ICP/MS)

0.01Aluminum mg/L 0.07 0.03 0.030.1

0.0005Antimony mg/L <0.0005 <0.0005 <0.00050.006

0.001Arsenic mg/L <0.001 <0.001 <0.0010.01

0.001Barium mg/L 0.219 0.212 0.2141

0.0005Beryllium mg/L <0.0005 <0.0005 <0.0005

0.01Boron mg/L 0.10 0.11 0.115

0.0001Cadmium mg/L <0.0001 <0.0001 <0.00010.005

0.001Chromium mg/L <0.001 <0.001 <0.0010.05

0.0002Cobalt mg/L 0.0002 0.0002 <0.0002

0.001Copper mg/L <0.001 <0.001 <0.0011

0.03Iron mg/L 2.22 2.19 2.290.3

0.001Lead mg/L <0.001 <0.001 <0.0010.01

0.01Manganese mg/L 2.89 2.87 2.890.05

0.0001Mercury mg/L <0.0001 <0.0001 <0.00010.001

0.005Molybdenum mg/L 0.010 0.010 0.009

0.005Nickel mg/L <0.005 <0.005 <0.005

0.001Selenium mg/L <0.001 <0.001 <0.0010.05

0.1Silicon mg/L 6.5

0.0001Silver mg/L <0.0001 <0.0001 <0.0001

0.001Strontium mg/L 4.50 4.56 4.62

0.0001Thallium mg/L <0.0001 <0.0001 <0.0001

0.01Titanium mg/L <0.01

0.001Uranium mg/L 0.001 0.0010.02

0.001Vanadium mg/L <0.001 <0.001 <0.001

0.01Zinc mg/L <0.01 <0.01 <0.015

Metals Scan (Water, ICP/OES)

1Calcium mg/L 190 188 188

1Magnesium mg/L 57 57 57

1Potassium mg/L 11 11 11

1Sodium mg/L 100 101 101200

Eurofins Sample No : 8408304 8408306

GroundwaterGroundwaterMatrix :

2025-03-042025-03-04Sampling Date :

TW1 - GW1 TW1 - GW2Client Sample Identification :

Criteria

CBAUnit

Microbiology

RL

0Escherichia coli (DC) CFU/100mL 0 00

0Total Coliforms (DC) CFU/100mL 4 30
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Paterson Group

Project : PH4991 Reception Date: 2025-03-05

Eurofins Sample No : 8408304 8408306

GroundwaterGroundwaterMatrix :

Sampling Date : 2025-03-042025-03-04

Client Sample Identification : TW1 - GW2TW1 - GW1

Nutrients UnitRL

Ammonia (Total, as Nitrogen) mg/L 0.8250.7950.02

Total Kjeldahl Nitrogen mg/L 1.101.240.1
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Paterson Group

Project : PH4991 Reception Date: 2025-03-05

Eurofins Sample No : 8408306

GroundwaterMatrix :

2025-03-04Sampling Date :

TW1 - GW2Client Sample Identification :

Criteria

CBAUnit

Semivolatile Organic Compounds

RL

Base Neutrals (Water, GC/MS)

0.51,2,4-Trichlorobenzene ug/L <0.5

0.41,2-Dichlorobenzene^ ug/L <0.4

0.41,3-Dichlorobenzene^ ug/L <0.4

0.41,4-Dichlorobenzene^ ug/L <0.4

0.52,4 + 2,6-Dinitrotoluene ug/L <0.5

0.32,4-Dinitrotoluene ug/L <0.3

0.32,6-Dinitrotoluene ug/L <0.3

0.22-Chloronaphthalene ug/L <0.2

0.53,3'-Dichlorobenzidine ug/L <0.5

0.34-Bromophenyl phenyl ether ug/L <0.3

0.24-Chloroaniline ug/L <0.2

0.34-Chlorophenyl phenyl ether ug/L <0.3

0.3Azobenzene ug/L <0.3

0.6Biphenyl ug/L <0.6

0.5bis(2-chloro-1-methylethyl)ether ug/L <0.5

0.6Bis(2-chloroethoxy)methane ug/L <0.6

0.8Bis(2-chloroethyl)ether ug/L <0.8

0.4Bis(2-ethylhexyl)phthalate ug/L <0.4

0.3Butyl benzyl phthalate ug/L <0.3

3.5Camphene^ ug/L <3.5

0.2Diethyl phthalate ug/L <0.2

0.2Dimethyl phthalate ug/L <0.2

1.3Di-n-butyl phthalate ug/L <0.3

0.9Di-n-octyl phthalate ug/L <0.9

5Diphenylamine^ ug/L <1

0.01Hexachlorobenzene ug/L <0.01

0.01Hexachlorobutadiene ug/L <0.01

0.5Hexachlorocyclopentadiene^ ug/L <0.5

0.01Hexachloroethane ug/L <0.01

1.9Indole^ ug/L <1.9

0.2Isophorone ug/L <0.2

0.2Nitrobenzene ug/L <0.2

0.3N-Nitroso-di-n-propylamine ug/L <1.0

1N-Nitrosodiphenylamine & 

Diphenylamine^

ug/L <1

0.4Phenyl ether^ ug/L <0.4

2Quinoline^ ug/L <2

0.35-Nitroacenaphthene^ ug/L <0.3

4.31-Chloronaphthalene^ ug/L <4.3

0p-Terphenyl-d14 (surrogate) % 70

PAH (Water, GC/MS)

0.11-Methylnaphthalene ug/L <0.1

0.12-Methylnaphthalene ug/L <0.1

0.1Acenaphthene ug/L <0.1

0.1Acenaphthylene ug/L <0.1
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Paterson Group

Project : PH4991 Reception Date: 2025-03-05

Eurofins Sample No : 8408306

GroundwaterMatrix :

2025-03-04Sampling Date :

TW1 - GW2Client Sample Identification :

Criteria

CBAUnit

Semivolatile Organic Compounds

RL

0.1Anthracene ug/L <0.1

0.1Benzo(a)anthracene ug/L <0.1

0.01Benzo(a)pyrene ug/L <0.010.01

0.05Benzo(b)fluoranthene ug/L <0.05

0.1Benzo(g,h,i)perylene ug/L <0.1

0.05Benzo(k)fluoranthene ug/L <0.05

0.05Chrysene ug/L <0.05

0.1Dibenzo(a,h)anthracene ug/L <0.1

0.1Fluoranthene ug/L <0.1

0.1Fluorene ug/L <0.1

0.1Indeno(1,2,3-c,d)pyrene ug/L <0.1

0.1Naphthalene ug/L <0.1

0.1Phenanthrene ug/L <0.1

0.1Pyrene ug/L <0.1

0p-Terphenyl-d14 (surrogate) % 99

Phenolics (Water, GC/MS)

12,3,4,6-Tetrachlorophenol ug/L <1.0100

12,3,4-Trichlorophenol ug/L <1.0

12,3,4,5 & 2,3,4,6-Tetrachlorophenol^ ug/L <1.0

12,3,4,5-Tetrachlorophenol^ ug/L <1.0

12,3,5,6-Tetrachlorophenol^ ug/L <1.0

12,3,5-Trichlorophenol ug/L <1.0

0.22,4,5-Trichlorophenol ug/L <0.2

0.22,4,6-Trichlorophenol ug/L <0.25

0.22,4-Dichlorophenol ug/L <0.2900

12,4-Dimethylphenol ug/L <1.0

2.52,4-Dinitrophenol ug/L <2.5

22,6-Dichlorophenol ug/L <2.0

12-Chlorophenol ug/L <1.0

2.22-Methyl-4,6-dinitrophenol ug/L <2.2

12-Methylphenol ug/L <1.0

22-Nitrophenol ug/L <2.0

13 & 4-Methylphenol ug/L <1.0

14-Chloro-3-Methylphenol ug/L <1.0

2.54-Nitrophenol ug/L <2.5

2Methylphenols (Total Cresols) ug/L <2.0

1Pentachlorophenol ug/L <1.060

1Phenol ug/L <1.0

0Tribromophenol (surrogate) % 93
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Paterson Group

Project : PH4991 Reception Date: 2025-03-05

Eurofins Sample No : 8408306

GroundwaterMatrix :

2025-03-04Sampling Date :

TW1 - GW2Client Sample Identification :

Criteria

CBAUnit

Volatile Organic Compounds

RL

VOCs (Water, GC/MS)

0.51,1,1,2-Tetrachloroethane ug/L <0.5

0.41,1,1-Trichloroethane ug/L <0.4

0.51,1,2,2-Tetrachloroethane ug/L <0.5

0.41,1,2-Trichloroethane ug/L <0.4

0.41,1-Dichloroethane ug/L <0.4

0.51,1-Dichloroethene ug/L <0.514

0.21,2-Dibromoethane ug/L <0.2

0.41,2-Dichlorobenzene ug/L <0.4200

0.21,2-Dichloroethane ug/L <0.25

0.51,2-Dichloropropane ug/L <0.5

0.31,3,5-Trimethylbenzene ug/L <0.3

0.41,3-Dichlorobenzene ug/L <0.4

0.41,4-Dichlorobenzene ug/L <0.45

5Acetone ug/L <5.0

0.5Benzene ug/L <0.51

0.3Bromodichloromethane ug/L <0.3

0.4Bromoform ug/L <0.4

0.5Bromomethane ug/L <0.5

0.2Carbon tetrachloride ug/L <0.22

0.5Chloroethane ug/L <0.5

0.5Chloroform ug/L <0.5

0.2Chloromethane ug/L <0.2

0.4cis-1,2-Dichloroethene ug/L <0.4

0.5cis-1,3-Dichloropropene ug/L <0.5

0.3Dibromochloromethane ug/L <0.3

4Dichloromethane ug/L <4.050

5Diethyl ether ug/L <5.0

0.5Ethylbenzene ug/L <0.5140

0.4m/p-Xylene ug/L <0.4

2Methyl ethyl ketone (MEK) ug/L <2.0

5Methyl isobutyl ketone (MIBK) ug/L <5.0

2Methyl tert-butyl ether (MTBE) ug/L <2.0

0.5Monochlorobenzene ug/L <0.580

0.4o-Xylene ug/L <0.4

0.5Styrene ug/L <0.5

0.3Tetrachloroethylene (PCE) ug/L <0.310

0.4Toluene ug/L <0.460

0.4trans-1,2-dichloroethene ug/L <0.4

0.5trans-1,3-dichloropropene ug/L <0.5

0.3Trichloroethylene (TCE) ug/L <0.35

0.5Trichlorofluoromethane ug/L <0.5

0.2Vinyl chloride ug/L <0.21

0.5Xylene (Total) ug/L <0.590

01,2-dichloroethane-d4 (surrogate) % 102

04-bromofluorobenzene (surrogate) % 64
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Paterson Group

Project : PH4991 Reception Date: 2025-03-05

Eurofins Sample No : 8408306

GroundwaterMatrix :

2025-03-04Sampling Date :

TW1 - GW2Client Sample Identification :

Criteria

CBAUnit

Volatile Organic Compounds

RL

0Toluene-d8 (surrogate) % 86

Page 9 of 16 4259100-V1

This certificate shall not be reproduced except in full, without the written approval of Eurofins Environment Testing Canada Inc .

www.eurofins.ca

This certificate of analysis corrects and replaces any previous version. The analysis results refer only to what was provided for testing.

Method references and/or additional QA/QC information available on request.



146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Paterson Group

PH4991Project : Reception Date: 2025-03-05

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

Alkalinity (Water, Automated)

 Method : Alkalinity (water, titration to pH 4.5, automated). Internal method: OTT-I-AT-WI45398.

Alkalinity (as CaCO3) mg/L <55 97 95-105 1 0-20

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-06

Analysis Date: 2025-03-07

Ammonia, Total (Water, Colorimetry)

 Method : Ammonia (Water, Colorimetry).  Internal method: OTT-I-NUT-WI46201.

Ammonia (Total, as Nitrogen) mg/L <0.0200.02 95 80-120 99 80-120 6 0-20

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-06

Analysis Date: 2025-03-06

Base Neutrals (Water, GC/MS)

 Method : Semi-volatile organic compounds (Water, GC/MS). Internal method: OTT-O-SEMI-WI45239.

1,2,4-Trichlorobenzene ug/L <0.50.5 60 50-140

1,2-Dichlorobenzene^ ug/L <0.40.4 50-140

1,3-Dichlorobenzene^ ug/L <0.40.4 50-140

1,4-Dichlorobenzene^ ug/L <0.40.4 50-140

2,4 + 2,6-Dinitrotoluene ug/L <0.50.5 87 50-140

2,4-Dinitrotoluene ug/L <0.30.3 52 50-140

2,6-Dinitrotoluene ug/L <0.30.3 122 50-140

2-Chloronaphthalene ug/L <0.20.2 64 50-140

3,3'-Dichlorobenzidine ug/L <0.50.5 34 30-130

4-Bromophenyl phenyl ether ug/L <0.30.3 58 50-140

4-Chloroaniline ug/L <0.20.2 46 30-130

4-Chlorophenyl phenyl ether ug/L <0.30.3 58 50-140

Azobenzene ug/L <0.30.3 70 50-140

Biphenyl ug/L <0.60.6 64 50-140

bis(2-chloro-1-methylethyl)ether ug/L <0.50.5 60 50-140

Bis(2-chloroethoxy)methane ug/L <0.60.6 62 50-140

Bis(2-chloroethyl)ether ug/L <0.80.8 60 50-140

Bis(2-ethylhexyl)phthalate ug/L <0.40.4 86 50-140

Butyl benzyl phthalate ug/L <0.30.3 68 50-140

Camphene^ ug/L <3.53.5 50-140

Diethyl phthalate ug/L <0.20.2 62 50-140

Dimethyl phthalate ug/L <0.20.2 58 50-140

Di-n-butyl phthalate ug/L <0.31.3 66 50-140

Di-n-octyl phthalate ug/L <0.90.9 64 50-140

Diphenylamine^ ug/L <15 50-140

Hexachlorobenzene ug/L <0.010.01 58 50-140

Hexachlorobutadiene ug/L <0.010.01 56 50-140

Hexachlorocyclopentadiene^ ug/L <0.50.5 54 50-140

Hexachloroethane ug/L <0.010.01 65 50-140

Indole^ ug/L <1.91.9 50 50-140

Isophorone ug/L <0.20.2 64 50-140

Nitrobenzene ug/L <0.20.2 68 50-140

N-Nitroso-di-n-propylamine ug/L <1.00.3 60 50-140

N-Nitrosodiphenylamine & Diphenylamine^ ug/L <11 30 50-140

Phenyl ether^ ug/L <0.40.4 62 50-140

Quinoline^ ug/L <22

5-Nitroacenaphthene^ ug/L <0.30.3
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Paterson Group

PH4991Project : Reception Date: 2025-03-05

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

Base Neutrals (Water, GC/MS)

 Method : Semi-volatile organic compounds (Water, GC/MS). Internal method: OTT-O-SEMI-WI45239.

1-Chloronaphthalene^ ug/L <4.34.3

Associated Samples : 8408306 Prep Date: 2025-03-07

Analysis Date: 2025-03-07

Chloride (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Chloride mg/L <0.50.5 99 80-120 107 80-120 - 0-20

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-07

Analysis Date: 2025-03-10

Colour, Apparent (Water, Spectrophotometry)

 Method : Colour (Water, Spectrophotometric). Internal method: OTT-I-SPEC-WI45980.

Colour (Apparent) TCU <22 108 78-116 0 0-40

Associated Samples : 8408304, 8408306, 8408308 Prep Date: 2025-03-07

Analysis Date: 2025-03-10

Conductivity (Water, Automated)

 Method : Conductivity (Water, Autotitrator). Internal Method: OTT-I-AT-WI45398.

Conductivity @ 25°C uS/cm <55 99 98-102

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-06

Analysis Date: 2025-03-07

DOC (Water, IR)

 Method : Organic carbon (water, IR, combustion). Internal method: OTT-I-DEM-WI46148.

Dissolved Organic Carbon mg/L <0.50.5 97 84-116 111 80-120 8 0-15

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-06

Analysis Date: 2025-03-07

Escherichia coli (DC Plate)

 Method : Total Coliforms and E.Coli by MF (Water, DC plate).  Internal method: OTT-M-BAC-WI45296.

Escherichia coli (DC) CFU/100mL 00 - 0-30

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-05

Analysis Date: 2025-03-06

Fluoride (Water, Auto/ISE)

 Method : Fluoride by autotitrator, ion selective electrode. Internal method:  OTT-I-AT-WI45398.

Fluoride mg/L <0.100.1 97 90-110

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-06

Analysis Date: 2025-03-07
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Paterson Group

PH4991Project : Reception Date: 2025-03-05

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

Metals Scan (Water, ICP/MS)

 Method : Metals (Water, ICP/MS). Internal method: AMMTFQE1.

Aluminum mg/L <0.010.01 100 80-120 95 70-130 1 0-20

Antimony mg/L <0.00050.0005 82 80-120 84 70-130 - 0-20

Arsenic mg/L <0.0010.001 99 80-120 98 70-130 - 0-20

Barium mg/L <0.0010.001 100 80-120 94 70-130 1 0-20

Beryllium mg/L <0.00050.0005 106 80-120 108 70-130 - 0-20

Boron mg/L <0.010.01 100 80-120 104 70-130 - 0-20

Cadmium mg/L <0.00010.0001 101 80-120 99 70-130 - 0-20

Chromium mg/L <0.0010.001 100 80-120 94 70-130 - 0-20

Cobalt mg/L <0.00020.0002 101 80-120 96 70-130 - 0-20

Copper mg/L <0.0010.001 110 80-120 99 70-130 - 0-20

Iron mg/L <0.030.03 100 80-120 95 70-130 0 0-20

Lead mg/L <0.0010.001 110 80-120 97 70-130 - 0-20

Manganese mg/L <0.010.01 100 80-120 96 70-130 - 0-20

Mercury mg/L <0.00010.0001 107 80-120 97 70-130 - 0-20

Molybdenum mg/L <0.0050.005 90 80-120 91 70-130 - 0-20

Nickel mg/L <0.0050.005 100 80-120 100 70-130 - 0-20

Selenium mg/L <0.0010.001 97 80-120 97 70-130 - 0-20

Silicon mg/L <0.10.1 100 80-120 0 0-20

Silver mg/L <0.00010.0001 111 80-120 96 70-130 - 0-20

Strontium mg/L <0.0010.001 100 80-120 90 70-130 1 0-20

Thallium mg/L <0.00010.0001 106 80-120 96 70-130 - 0-20

Titanium mg/L <0.010.01 102 80-120 97 70-130 - 0-20

Uranium mg/L <0.0010.001 100 80-120 98 70-130 - 0-20

Vanadium mg/L <0.0010.001 90 80-120 91 70-130 - 0-20

Zinc mg/L <0.010.01 110 80-120 102 70-130 - 0-20

Associated Samples : 8408304, 8408306, 8408308 Prep Date: 2025-03-06

Analysis Date: 2025-03-06

Metals Scan (Water, ICP/OES)

 Method : Metals (Water, ICP/OES). Internal method: OTT-I-MET-WI48491.

Calcium mg/L <11 101 86-115 98 70-130 0 0-20

Magnesium mg/L <11 98 91-109 98 70-130 0 0-20

Potassium mg/L <11 104 87-113 103 70-130 - 0-20

Sodium mg/L <11 103 85-115 103 70-130 0 0-20

Associated Samples : 8408304, 8408306, 8408308 Prep Date: 2025-03-06

Analysis Date: 2025-03-05

Nitrate (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Nitrate (as Nitrogen) mg/L <0.10.1 97 80-120 111 80-120 - 0-20

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-07

Analysis Date: 2025-03-10

Nitrite (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Nitrite (as Nitrogen) mg/L <0.10.1 106 80-120

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-07

Analysis Date: 2025-03-10
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Paterson Group

PH4991Project : Reception Date: 2025-03-05

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

PAH (Water, GC/MS)

 Method : Semi-volatile organic compounds (Water, GC/MS). Internal method: OTT-O-SEMI-WI45239.

1-Methylnaphthalene ug/L <0.10.1 72 50-140

2-Methylnaphthalene ug/L <0.10.1 72 50-140

Acenaphthene ug/L <0.10.1 72 50-140

Acenaphthylene ug/L <0.10.1 72 50-140

Anthracene ug/L <0.10.1 84 50-140

Benzo(a)anthracene ug/L <0.10.1 78 50-140

Benzo(a)pyrene ug/L <0.010.01 67 50-140

Benzo(b)fluoranthene ug/L <0.050.05 59 50-140

Benzo(g,h,i)perylene ug/L <0.10.1 76 50-140

Benzo(k)fluoranthene ug/L <0.050.05 82 50-140

Chrysene ug/L <0.050.05 81 50-140

Dibenzo(a,h)anthracene ug/L <0.10.1 64 50-140

Fluoranthene ug/L <0.10.1 72 50-140

Fluorene ug/L <0.10.1 74 50-140

Indeno(1,2,3-c,d)pyrene ug/L <0.10.1 62 50-140

Naphthalene ug/L <0.10.1 70 50-140

Phenanthrene ug/L <0.10.1 78 50-140

Pyrene ug/L <0.10.1 74 50-140

Associated Samples : 8408306 Prep Date: 2025-03-07

Analysis Date: 2025-03-07

pH (25°C) (Water, Automated)

 Method : pH (Water, Automated Meter). Internal method: OTT-I-AT-WI45398.

pH @ 25°C 6.561 100 97-103 1 0-20

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-06

Analysis Date: 2025-03-07
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Paterson Group

PH4991Project : Reception Date: 2025-03-05

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

Phenolics (Water, GC/MS)

 Method : Semi-volatile organic compounds (Water, GC/MS). Internal method: OTT-O-SEMI-WI45239.

2,3,4,6-Tetrachlorophenol ug/L <1.01 73 50-140

2,3,4-Trichlorophenol ug/L <1.01 108 50-140

2,3,4,5 & 2,3,4,6-Tetrachlorophenol^ ug/L <1.01 50-140

2,3,4,5-Tetrachlorophenol^ ug/L <1.01 79 50-140

2,3,5,6-Tetrachlorophenol^ ug/L <1.01 98 50-140

2,3,5-Trichlorophenol ug/L <1.01 108 50-140

2,4,5-Trichlorophenol ug/L <0.20.2 126 50-140

2,4,6-Trichlorophenol ug/L <0.20.2 107 50-140

2,4-Dichlorophenol ug/L <0.20.2 106 50-140

2,4-Dimethylphenol ug/L <1.01 76 30-130

2,4-Dinitrophenol ug/L <2.52.5 101 30-130

2,6-Dichlorophenol ug/L <2.02 106 50-140

2-Chlorophenol ug/L <1.01 82 50-140

2-Methyl-4,6-dinitrophenol ug/L <2.22.2 50-140

2-Methylphenol ug/L <1.01 56 50-140

2-Nitrophenol ug/L <2.02 69 30-130

3 & 4-Methylphenol ug/L <1.01 57 50-140

4-Chloro-3-Methylphenol ug/L <1.01 50-140

4-Nitrophenol ug/L <2.52.5 58 30-130

Methylphenols (Total Cresols) ug/L <2.02 57 50-140

Pentachlorophenol ug/L <1.01 121 50-140

Phenol ug/L <1.01 67 30-130

Associated Samples : 8408306 Prep Date: 2025-03-07

Analysis Date: 2025-03-07

Phenols (Water, Colorimetry)

 Method : Phenols (Water, Colorimetry). Internal method:  OTT-I-4AAP-WI46150.

Phenols-4AAP mg/L <0.0010.001 110 75-125 106 70-130 - 0-20

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-07

Analysis Date: 2025-03-07

Sulphate (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Sulphate mg/L <11 95 90-110 108 80-120 0 0-20

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-07

Analysis Date: 2025-03-10

Sulphide (Water, Colorimetry)

 Method : Sulphide, S2- (Water, Colorimetry). Internal method: OTT-I-SPEC-WI45931.

Sulphide (S2-) mg/L <0.010.01 87 80-120 - 0-20

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-07

Analysis Date: 2025-03-10

Tannin and Lignin (Water, Spec)

 Method : Tannin and Lignin (Water, Spec), Internal method: OTT-I-SPEC-WI57693.

Tannin and Lignin mg/L <0.10.1 106 80-120 - 0-20

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-06

Analysis Date: 2025-03-06
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Paterson Group

PH4991Project : Reception Date: 2025-03-05

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

Total Coliforms (DC Plate)

 Method : Total Coliforms and E.Coli by MF (Water, DC plate).  Internal method: OTT-M-BAC-WI45296.

Total Coliforms (DC) CFU/100mL 00 - 0-30

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-05

Analysis Date: 2025-03-06

Total Kjeldahl Nitrogen (Water, Colorimetry)

 Method : TKN (Water, colorimetry). Internal method: OTT-I-NUT-WI46201.

Total Kjeldahl Nitrogen mg/L <0.1000.1 90 70-130 112 70-130 2 0-20

Associated Samples : 8408304, 8408306 Prep Date: 2025-03-06

Analysis Date: 2025-03-06

Turbidity (Water, Turbidimeter)

 Method : Turbidity (Water, Turbidimeter). Internal method: OTT-I-TUR-WI46288.

Turbidity NTU <0.10.1 105 80-120 2 0-30

Associated Samples : 8408304, 8408306, 8408308 Prep Date: 2025-03-06

Analysis Date: 2025-03-06
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Paterson Group

PH4991Project : Reception Date: 2025-03-05

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

VOCs (Water, GC/MS)

 Method : Volatile Organic Compounds (Water, GC/MS). Internal method: AMVOMSE8.

1,1,1,2-Tetrachloroethane ug/L <0.50.5 105 70-130 73 70-130 - 0-30

1,1,1-Trichloroethane ug/L <0.40.4 113 70-130 74 70-130 - 0-30

1,1,2,2-Tetrachloroethane ug/L <0.50.5 109 70-130 78 70-130 - 0-30

1,1,2-Trichloroethane ug/L <0.40.4 106 70-130 74 70-130 - 0-30

1,1-Dichloroethane ug/L <0.40.4 115 70-130 75 70-130 - 0-30

1,1-Dichloroethene ug/L <0.50.5 119 70-130 128 70-130 - 0-30

1,2-Dibromoethane ug/L <0.20.2 95 70-130 104 70-130 - 0-30

1,2-Dichlorobenzene ug/L <0.40.4 103 70-130 92 70-130 - 0-30

1,2-Dichloroethane ug/L <0.20.2 111 70-130 106 70-130 - 0-30

1,2-Dichloropropane ug/L <0.50.5 105 70-130 112 70-130 - 0-30

1,3,5-Trimethylbenzene ug/L <0.30.3 86 70-130 114 70-130 - 0-30

1,3-Dichlorobenzene ug/L <0.40.4 89 70-130 83 70-130 - 0-30

1,4-Dichlorobenzene ug/L <0.40.4 89 70-130 89 70-130 - 0-30

Acetone ug/L <5.05 107 70-130 78 70-130 - 0-30

Benzene ug/L <0.50.5 95 70-130 77 70-130 - 0-30

Bromodichloromethane ug/L <0.30.3 118 70-130 79 70-130 - 0-30

Bromoform ug/L <0.40.4 112 70-130 78 70-130 - 0-30

Bromomethane ug/L <0.50.5 126 70-130 117 70-130 - 0-30

Carbon tetrachloride ug/L <0.20.2 122 70-130 78 70-130 - 0-30

Chloroethane ug/L <0.50.5 116 70-130 116 70-130 - 0-30

Chloroform ug/L <0.50.5 123 70-130 81 70-130 - 0-30

Chloromethane ug/L <0.20.2 108 70-130 105 70-130 - 0-30

cis-1,2-Dichloroethene ug/L <0.40.4 118 70-130 78 70-130 - 0-30

cis-1,3-Dichloropropene ug/L <0.50.5 83 70-130 88 70-130 - 0-30

Dibromochloromethane ug/L <0.30.3 100 70-130 98 70-130 - 0-30

Dichloromethane ug/L <4.04 106 70-130 76 70-130 - 0-30

Diethyl ether ug/L <5.05 120 70-130 112 70-130 - 0-30

Ethylbenzene ug/L <0.50.5 96 70-130 78 70-130 - 0-30

m/p-Xylene ug/L <0.40.4 109 70-130 96 70-130 - 0-30

Methyl ethyl ketone (MEK) ug/L <2.02 94 70-130 76 70-130 - 0-30

Methyl isobutyl ketone (MIBK) ug/L <5.05 124 70-130 90 70-130 - 0-30

Methyl tert-butyl ether (MTBE) ug/L <2.02 140 70-130 82 70-130 - 0-30

Monochlorobenzene ug/L <0.50.5 89 70-130 108 70-130 - 0-30

o-Xylene ug/L <0.40.4 100 70-130 108 70-130 - 0-30

Styrene ug/L <0.50.5 99 70-130 124 70-130 - 0-30

Tetrachloroethylene (PCE) ug/L <0.30.3 92 70-130 82 70-130 - 0-30

Toluene ug/L <0.40.4 94 70-130 98 70-130 - 0-30

trans-1,2-dichloroethene ug/L <0.40.4 122 70-130 77 70-130 - 0-30

trans-1,3-dichloropropene ug/L <0.50.5 100 70-130 103 70-130 - 0-30

Trichloroethylene (TCE) ug/L <0.30.3 95 70-130 113 70-130 - 0-30

Trichlorofluoromethane ug/L <0.50.5 126 70-130 122 70-130 - 0-30

Vinyl chloride ug/L <0.20.2 128 70-130 94 70-130 - 0-30

Xylene (Total) ug/L <0.50.5 - -

Associated Samples : 8408306 Prep Date: 2025-03-07

Analysis Date: 2025-03-11

Where RPD % is reported as "-" the calculation is not available because one or both of the duplicates is within 5 times the RL.
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SOIL PROFILE AND TEST DATA

Geotechnical Investigation

541 Somme Street, Ottawa, Ontario

COORD. SYS.: EASTING: NORTHING: ELEVATION:

PROJECT:

BORINGS BY:

REMARKS: DATE:

FILE NO. :

HOLE NO. :
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MTM ZONE 9 379616.40 5018877.07 89.30

Proposed Commercial Development 

CME-55 Low Clearance Drill

November 11, 2024

PG7327

BH1-24

GROUND SURFACE0.00m [ 89.30m ]

TOPSOIL 0.10m [ 89.20m ]

FILL: Compact , grey silty fine sand to sandy silt ,

trace gravel

0.84m [ 88.46m ]

FILL: Compact , brown silty fine sand to sandy silt,

topsoil,  trace gravel 1.12m [ 88.18m ]

End of Borehole 

Practical refusal to augering at 1.12 m depth
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DISCLAIMER: THE DATA PRESENTED IN THIS LOG IS THE PROPERTY OF PATERSON GROUP AND THE CLIENT FOR WHO IT WAS PRODUCED. THIS LOG SHOULD BE

READ IN CONJUNCTION WITH ITS COORESPONDING REPORT. PATERSON GROUP IS NOT RESPONSIBLE FOR THE UNAUTHORIZED USE OF THIS DATA.
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SOIL PROFILE AND TEST DATA

Geotechnical Investigation

541 Somme Street, Ottawa, Ontario

COORD. SYS.: EASTING: NORTHING: ELEVATION:

PROJECT:

BORINGS BY:

REMARKS: DATE:

FILE NO. :

HOLE NO. :
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Proposed Commercial Development 

CME-55 Low Clearance Drill

November 11, 2024

PG7327

BH2-24

GROUND SURFACE0.00m [ 89.58m ]

TOPSOIL and organics 0.10m [ 89.48m ]

FILL: Loose, grey silty fine sand to sandy silt

1.27m [ 88.31m ]

End of Borehole 

Practical refusal to augering at 1.27 m depth

50
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DISCLAIMER: THE DATA PRESENTED IN THIS LOG IS THE PROPERTY OF PATERSON GROUP AND THE CLIENT FOR WHO IT WAS PRODUCED. THIS LOG SHOULD BE

READ IN CONJUNCTION WITH ITS COORESPONDING REPORT. PATERSON GROUP IS NOT RESPONSIBLE FOR THE UNAUTHORIZED USE OF THIS DATA.
PAGE: /1 1P

:/A
ut

oC
A

D
 D

ra
w

in
gs

/T
es

t H
ol

e 
D

at
a 

F
ile

s/
P

G
73

xx
/P

G
73

27
/d

at
a.

sq
lit

e 
 2

02
4-

11
-1

4,
 1

4:
08

  P
at

er
so

n_
Te

m
pl

at
e 

 K
S



SOIL PROFILE AND TEST DATA

Geotechnical Investigation

541 Somme Street, Ottawa, Ontario

COORD. SYS.: EASTING: NORTHING: ELEVATION:

PROJECT:

BORINGS BY:

REMARKS: DATE:

FILE NO. :

HOLE NO. :

SAMPLE  DESCRIPTION
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Proposed Commercial Development 

CME-55 Low Clearance Drill

November 11, 2024

PG7327

BH3-24

GROUND SURFACE0.00m [ 89.68m ]

FILL: Compact, brown silty fine sand to sandy silt

with gravel, trace topsoil and organics
0.30m [ 89.38m ]

FILL: Compact, grey silty fine sand to sandy silt

0.86m [ 88.82m ]

End of Borehole 

Practical refusal to augering at 0.86 m depth

71
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DISCLAIMER: THE DATA PRESENTED IN THIS LOG IS THE PROPERTY OF PATERSON GROUP AND THE CLIENT FOR WHO IT WAS PRODUCED. THIS LOG SHOULD BE

READ IN CONJUNCTION WITH ITS COORESPONDING REPORT. PATERSON GROUP IS NOT RESPONSIBLE FOR THE UNAUTHORIZED USE OF THIS DATA.
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PH4991-LET.01

File No. PH4991 Well ID: TW1

Date: March 4, 2025 Solution Method: Theis

Client: Titan Environmental Transmissitivity (m2/day): 51

Site Address: 541 Somme Street Storativity 0.0003793

Project: Site Plan Control Application Discharge Rate (L/min) 57

Analysis performed by: AS

Pumping Test Analysis Report

patersongroup



PH4991-LET.01

File No. PH4991 Well ID: TW1

Date: March 4, 2025 Solution Method: Cooper-Jacob

Client: Titan Environmental Transmissitivity (m2/day): 53

Site Address: 541 Somme Street Storativity 0.0003083

Project: Site Plan Control Application Discharge Rate (L/min) 57

Analysis performed by: AS

Pumping Test Analysis Report

patersongroup



PH4991-LET.01

File No. PH4991

Date: March 4, 2025

Client: Titan Environmental

Site Address: 541 Somme Street

Project: Site Plan Control Application

Well ID:

TW1

TW1

Well ID:

TW1

TW1Cooper-Jacob 3.08E-04

Average: 3.44E-04

Summary Table:

Solution Method: Storativity

Theis 3.79E-04

Pumping Test Analysis Report

Cooper-Jacob 53

Average: 52.00

Summary Table:

Solution Method: Transmissitivity (m2/day):

Theis 51

patersongroup



patersongroup
541 Somme Street, Ottawa, ON

Infiltration Factors
Topography 0.30

Soil 0.30

Cover 0.10

Total 0.70

Site Characteristics
Area of Site : 8014  m

2

Total of roof areas: 415  m
2

Total area of paved driveway areas: 4034  m
2

Roof + paved driveway areas 4449  m
2

Impervious Area 4449 m
2

Percent Impervious Area = 56  %

Infiltration Area = 3565  m
2

Septic Effluent
Concentration of Effluent (Cs) = 20  mg/L

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

Surplus Water (Environment Canada) 378  mm/yr

Factored Water Surplus = 265  mm/yr

Infiltration % due to stormwater management measures -  %

Infiltration rate from stormwater management measures = 0 mm/yr

Infiltration Flow Entering the System (Qi) = 3  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 1.1  m
3
/day

Ce = concentration of nitrates in the septic effluent 20  mg/L

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

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

CT = 5.97 mg/L

Maximum Allowable Sewage Flow Volume
Daily Sewage Flow (Qs)= 1.1  m

3

Notes: Site characteristic values were measured as approximate values from the available site plans and GeoOttawa. 

PREDICTIVE NITRATE IMPACT ASSESSEMENT

CT = (QbCb+QeCe+QiCi)/(Qb+Qe+Qi) = Cumulative Nitrate Concentration



patersongroup
541 Somme Street
PH4991

MW1 inputs
pH 7.85 A 0.20

TDS 995 B 2.42

Calcium 188 C 1.87

Alkalinity 570 D 2.76

Temp. 8.1

pHs = 7.290695309

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 = 0.6

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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ELEVATION (m)

SLOPE STABILITY CROSS SECTION

TOPOGRAPHIC SURVEY BY PATERSON 
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LOCATIONS ARE REFERENCED TO A GEODETIC DATUM.
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