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INTRODUCTION

Paterson Group Inc. (Paterson) was retained by Nautical Lands Group to conduct a 
Hydrogeological Assessment and Terrain Analysis in support of a Re-zoning Application 
for a proposed cheer academy located at 2960-2978 Carp Road in Ottawa (Carp), 
Ontario. It is our understanding that the current property, identified as the parcel with 
address 2966 Carp Road (GeoOttawa, 2025), consists of a 1.28 hectares (ha) parcel with 
an existing dwelling in the southern portion of the site. The proposed Re-zoning 
application aims to change the zoning of the 1.28 ha parcel that is designated as Rural 
Commercial (RC7) to include Instructional Facility. For specific planning details, please 
refer to the consultant report application package. Please refer to the 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 and to carry out a sewage system impact assessment (terrain analysis) 
to determine the site’s suitability for private on-site sewage systems. Specifically, the 
intent of the report is to determine the quality and quantity of water underlying the subject 
site, as well as to provide the maximum sewage flow volume which the subject site can 
support from a nitrate attenuation standpoint. 
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BACKGROUND

Subject Site

The subject property consists of a warehouse with associated landscaped areas and 
parking lots, and a residential dwelling with associated landscaped areas and driveways 
located at 2966 and 2978 Carp Road in the City of Ottawa (Carp), Ontario. The ground 
surface across the site is relatively flat, with a general downslope direction to the east. 
The general overburden groundwater flow direction is assumed to be north to northeast 
towards the Carp River.

The Carp Road corridor and buildings onsite are serviced by private services. The site is 
bordered to the northeast and northwest by undeveloped lands, to the southwest by Carp 
Road, followed by residential properties, and to the southeast by a commercial property.

The subject site is largely rectangular in shape with a total area of 1.28 ha. The site is 
currently zoned as RC7 (Rural Commercial). The land parcels to the north and east are 
zoned RC9 (Rural Commercial), and the residential properties to the west are zoned RR5 
(Rural Residential Zone).

Regional Geology 

Published surficial geology mapping (OGS MRD128) for the area in the vicinity of the 
subject site indicates that the subject site is underlain predominantly by stone-poor silty 
sand to sandy silt-textured till on Paleozoic Terrain. 

Published bedrock geology mapping (OGS MRD219) indicates that the subject lands are 
underlain by limestone and shale of the Simcoe Group and Verulam Formation. The 
available bedrock mapping coincides with the well driller’s description on the Ministry of 
the Environment, Conservation and Parks (MECP) Water Well Records (WWR) for the 
surrounding well supplies installed within the subject area, which generally indicate a grey 
limestone.

Karst Mapping

Published karst mapping (OGS GRS005) for the area indicated that the subject site is not 
within a potential or inferred karst area.
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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 has been designated as a Highly 
Vulnerable Aquifer (HVA within the MRSPP) and a Significant Groundwater Recharge 
Area (SGRA) and is identified as two of the four groundwater related vulnerable areas 
identified within the Clean Water Act (2006). The four vulnerable areas consists of HVA, 
SGRA, Intake Protection Zones (IPZ), and Wellhead Protection Areas (WHPA). 

Based upon the designation, there are no restrictions of land uses on the subject site 
based upon its proposed usage. Therefore, there are no related requirements for an HVA 
or SGRA at this location.

Hydrogeological Pre-Consultation

A City of Ottawa pre-consultation was completed on August 27, 2025 to discuss the 
requirements for the hydrogeological assessment and terrain analysis of the subject site. 
Initial discussions were completed by email prior to the meeting.

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, the existing drilled well (TW1) servicing the existing 
warehouse was tested. TW1 has a Water Well Record (WWR) Well ID of A212621. TW1 
has a 150 mm diameter steel casing that extends to 6.82 m bgs with a 0.45 m stick up. 
The well itself extends to a depth of 58.9 m bgs. According to the water well record, 
limestone bedrock was recorded at a depth of approximately 4.34 m bgs. Based on 
available geological mapping, the drift thickness at TW1 varies from 2 to 3 m. 

As a means to evaluate the water supply aquifer intercepted by the well, the well was 
subjected to a 8-hour constant rate pumping test. The pumping test was conducted on 
March 22, 2022 under the full-time supervision of Paterson personnel. Prior to the 
pumping test a data-logger was installed to monitor the background groundwater levels.

The existing submersible pump was used for the 8-hour pumping test. A licensed water 
well technician (Air Rock) completed the necessary plumbing related activities. The 
discharge line was placed at a sufficient distance to ensure that the discharge water was 
being directed away from the well and the septic system onsite. Upon completion of the 
test, the system was returned to its normal configuration.
 
The pumping test was carried out at a pumping rate of 45 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 pumping rate was maintained within 5% of the selected 
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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 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 100% recovery approximately 1 minute 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 
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 along with Volatile 
Organic Compounds (VOCs).

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, 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.

Total coliforms were detected in the analytical testing of TW1 during the pumping test at 
19 ct/100 mL (TW1-GW1) in the sample taken 4 hours into the pumping test and at 23 
ct/100 mL (Tw1-GW2) at 8 hours into the pumping test.

Paterson personnel went to site on April 1, 2022 to disinfect TW1 as per the Ministry of 
the Environment, Conservation and Parks (MECP) disinfection instruction sheet, 
attached. The existing submersible pump was used to circulate the water column ion 
order to ensure proper mixing of the disinfectant. Paterson personnel confirmed the 
presence and adequate mixing of the disinfectant.

On April 4, 2022, Paterson personnel confirmed the presence of free chlorine within the 
well water. The well was purged using the existing submersible pump to remove residual 
free chlorine prior to obtaining a bacteriological sample. The discharge locations were 
placed at a sufficient distance to ensure that the discharge water was being directed away 
from the wellhead. 
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TW1 was pumped for 8 hours at a rate of approximately 15 L/min. Paterson personnel 
confirmed that the free chlorine residual was 0 mg/L prior to the collection of the 
bacteriological sample (GW1) at the end of 8 hours of purging the well.

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

Total Coliforms were reported as 4 ct/100 mL in the analytical testing of TW1 after the 
disinfection process. E. Coli was found to be non-detect as per the original results.
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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) 1,224

Pumping Rate (L/min) 45

Pre-test Static Water Level (m BTOC) 3.20

Post-test Static Water Level (m BTOC) 3.26

Maximum Drawdown (m BTOC) 3.34

Available Drawdown (m) 55.7

% Drawdown During Pumping Test (%) 0.3

Specific Capacity (L/min/m drawdown) 321

The drawdown data was analyzed using the Theis and Cooper Jacob methods of 
analysis. Aquifer transmissivity is estimated to be 1,224 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 0.14 m (0.3% of the available drawdown), but only 0.06 m 
at the end of the test period. 95% recovery was achieved approximately one minute after 
the end of pumping. It should be noted that the water level was measured to be increasing 
throughout the 8-hour constant rate pumping test.

The total volume of water pumped during the 8-hour pumping event was approximately 
21,600 L. This is approximately 3.2 times the maximum total daily design volume of 
effluent (6,811 L/d) using 57% nitrate reduction required to support the Re-zoning 
Application. Further discussion in the Terrain Analysis notes an additional technology that 
can support greater than 10,000 L/day, however the 6,811 L/day is above the required 
flows as calculated under Part 8 – OBC for a subsequent application.

The suitability of the aquifer to support the proposed Re-zoning application was assessed 
using the methodology provided in the City of Ottawa Hydrogeological and Terrain 
Analysis Guidelines (HTAG).
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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 zoning usage.

Given the analyses presented and summarized above, it is our opinion that there is an 
adequate supply of water to support the proposed Application.

Water Quality
Field Data 

Turbidity, electrical conductivity, total dissolved solids (TDS), pH, true 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 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 
discharged water prior to the collection of the water samples.  During the constant rate 
pumping test, the field-testing equipment which tests for pH, TDS, EC, and temperature 
malfunctioned at the 6-hour point. These parameters were noted to have stabilized prior 
to the malfunction of the equipment.
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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, 2b, and 2c below and the 
laboratory analyses reports can be found attached. All laboratory test results can be found 
attached to this report. 

GW1 (4 hr) GW2 (8 hr) GW1
2022-03-22 2022-03-22 2022-04-04

Escherichia Coli (E.Coli) ct/100mL 0 MAC 0 0 0
Total Coliforms ct/100mL 0 MAC 19 23 4

Fluoride (F) mg/L 1.5 MAC <0.10 <0.10 -
Ammonia (N-NH3) mg/L - - <0.010 <0.010 -
Nitrite (N-NO2) mg/L 1 MAC <0.10 <0.10 -
Nitrate (N-NO3) mg/L 10 MAC 3.15 3.02 -
Total Kjeldahl Nitrogen mg/L - - 0.25 0.48 -
Turbidity (Field) NTU 1.0 (5.0) MAC/AO 0.93 0.23 -
Turbidity (Laboratory) NTU 1.0 (5.0) MAC/AO 0.50 0.50 -

Alkalinity (as CaCO3) mg/L 30-500 OG 251 243 -
Chloride (Cl) mg/L 250 AO 135 142 -
Colour TCU 5 AO <2 <2 -
Colour (Field - Apparent) TCU 5 AO 0 0 -
Conductivity uS/cm - - 1,180 1,180 -
Dissolved Organic Carbon mg/L 5 AO 2.40 2.40 -
Hardness (as CaCO3) mg/L 100 OG 454 451 -
Ion Balance unitless - - 0.97 0.97 -
pH unitless 6.5-8.5 AO 7.95 7.93 -
Phenols mg/L - - <0.001 <0.001 -
Sulphate (SO4) mg/L 500 AO 182 175 -
Sulphide (S2

-) mg/L 0.05 AO <0.01 <0.01 -
Tannin & Lignin mg/L - - 1.00 1.00 -
Total Dissolved Solids mg/L 500 AO 767 767 -

              MAC = Maximum Allowable Concentration
              AO = Aesthetic Objective
              OG = Operational Guideline
2. Shaded Concentration Indicates an Exceedance of the ODWS Objective

TABLE 2a: GROUNDWATER MICROBIOLOGY & GENERAL GEOCHEMISTRY 

GENERAL CHEMICAL - HEALTH RELATED

1.  ODWS identifies the following types of parameters: 

PARAMETER UNITS LIMIT TYPE

ODWS TW1

MICROBIOLOGICAL

GENERAL CHEMICAL - AESTHETIC RELATED



Angela Mariani
Page 9
PH5103-LET.01

GW1 (4 hr) GW2 (8 hr)
2022-03-22 2022-03-22

Volatiles
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 0.12 0.12
Beryllium (Be) mg/L - - <0.0005 <0.0005
Boron (B) mg/L 5.0 IMAC 0.04 0.04
Cadmium (Cd) mg/L 0.005 MAC <0.0001 <0.0001
Calcium (Ca) mg/L - - 162 161
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 <0.03 <0.03
Lead (Pb) mg/L 0.01 MAC <0.001 <0.001
Magnesium (Mg) mg/L - - 12 12
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
Nickle (Ni) mg/L - - <0.005 <0.005
Potassium (K) mg/L - - 2 2
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 - - 0.879 0.876
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

              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

TABLE 2b: GROUNDWATER GEOCHEMISTRY - METALS 

TW1

1.  ODWS identifies the following types of parameters: 

PARAMETER UNITS

ODWS

LIMIT TYPE
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GW1 (4 hr) GW2 (8 hr)
2022-03-22 2022-03-22

1,2-dichloroethane-d4 % - - 100 119
4-bromofluorobenzene % - - 71 76
Toluene-d8 % - - 91 98

1,1,1,2-tetrachloroethane µg/L - - <0.5 <0.5
1,1,1-trichloroethane µg/L - - <0.4 <0.4
1,1,2,2-tetrachloroethane µg/L - - <0.5 <0.5
1,1,2-trichloroethane µg/L - - <0.4 <0.4
1,1-dichloroethane µg/L - - <0.4 <0.4
1,1-dichloroethylene µg/L 14.0 MAC <0.5 <0.5
1,2-dichlorobenzene µg/L 200.0 MAC <0.4 <0.4
1,2-dichloroethane µg/L 5.0 IMAC <0.2 <0.2
1,2-dichloropropane µg/L - - <0.5 <0.5
1,3,5-trimethylbenzene µg/L - - <0.3 <0.3
1,3-dichlorobenzene µg/L - - <0.4 <0.4
1,3-Dichloropropylene (cis+trans) µg/L - - <0.3 <0.3
1,4-dichlorobenzene µg/L 5.0 MAC <0.4 <0.4
Acetone µg/L - - <30 <30
Benzene µg/L 1.0 MAC <0.5 <0.5
Bromodichloromethane µg/L - - <0.3 <0.3
Bromoform µg/L - - <0.4 <0.4
Bromomethane µg/L - - <0.5 <0.5
c-1,2-Dichloroethylene µg/L - - <0.4 <0.4
c-1,3-Dichloropropylene µg/L - - <0.2 <0.2
Carbon Tetrachloride µg/L 2.0 MAC <0.2 <0.2
Chloroethane µg/L - - <0.2 <0.2
Chloroform µg/L - - <0.5 <0.5
Dibromochloromethane µg/L - - <0.3 <0.3
Dichlorodifluoromethane µg/L - - <0.5 <0.5
Dichloromethane µg/L 50 MAC <4.0 <4.0
Ethylbenzene µg/L 140 MAC <0.5 <0.5
Ethylene Dibromide µg/L - - <0.2 <0.2
Hexane µg/L - - <5 <5
m/p-xylene µg/L - - <0.4 <0.4
Methyl Ethyl Ketone (MEK) µg/L - - <10 <10
Methyl Isobutyl Ketone (MIBK) µg/L - - <10 <10
Methyl Tert Butyl Ether (MTBE) µg/L 15 AO <2 <2
Monochlorobenzene µg/L 80 MAC <0.5 <0.5
o-xylene µg/L - - <0.4 <0.4
Styrene µg/L - - <0.5 <0.5
t-1,2-Dichloroethylene µg/L - - <0.4 <0.4
t-1,3-Dichloropropylene µg/L - - <0.2 <0.2
Tetrachloroethylene µg/L 10 MAC <0.3 <0.3
Toluene µg/L 60 MAC <0.4 <0.4
Trichloroethylene µg/L 5 MAC <0.3 <0.3
Trichlorofluoromethane µg/L - - <0.5 <0.5
Vinyl Chloride µg/L 1 MAC <0.2 <0.2
Xylene; total µg/L 90 MAC <0.5 <0.5

              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

TABLE 2c: GROUNDWATER GEOCHEMISTRY - VOLATILES

VOCs Surrogates

Volatiles

1.  ODWS identifies the following types of parameters: 

PARAMETER UNITS

ODWS

LIMIT TYPE

TW1
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The bacteriological test results (Certificate of Analysis – Report No. 1973843) indicated 
that the test samples at the 4- and 8-hour interval were non-detect (0 ct/100 mL) for E.Coli, 
however, Total Coliforms were detected at concentrations of 19 ct/100 mL and                      
23 ct/100 mL, respectively. 

Paterson personnel returned to site to disinfect the well. After the disinfection of the well 
and subsequent pumping, a bacteriological test was performed on the well water 
(Certificate of Analysis – Report No. 1974461) which indicated that E. Coli was not 
present (0 ct/100 mL) and that only 4 ct/100 mL Total Coliforms were present in the well 
water. Paterson personnel confirmed that the free chlorine residual was 0 mg/L prior to 
the collection of the bacteriological sample.

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

 Hardness (as CaCO3)
 Total Dissolved Solids (TDS) 

Exceedances of the above parameters are not uncommon of the water supply in the 
subject aquifer. 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.

Hardness as CaCO3

Hardness, expressed as calcium carbonate, 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 100 mg/L. At the measured concentrations of 454 and 451 mg/L, the water 
is considered to be very hard, however, it is below the reasonable treatable limit of 500 
mg/L specified in Table 3 of the MOECC guidance document Procedure D-5-5 (1996), 
thus, hardness can be treated with readily available technologies. 

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”.
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Total Dissolved Solids (TDS)

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 767 mg/L exceeds the 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, no treatment is required. It is, 
however, recommended that a point-of-use reverse osmosis unit be installed or to provide 
bulk bottled water on an as-needed basis for drinking water purposes. As such, no taste 
problems will occur when the system is used, or bottled water is consumed.  

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 range of stability in the positive direction, 
it is recommended that water softening be used to prevent scaling. See Langelier 
Saturation Index Calculation attached for calculation details.

Total Coliforms

Total Coliforms are a type of bacteria which naturally occur in soil and decaying 
vegetation. Total Coliforms may also be associated with animal and/or human waste.

The maximum acceptable concentration (MAC) for Total Coliforms for potable drinking 
water in support of a Re-zoning application, as established by the City of Ottawa 
Hydrogeological and Terrain Analysis Guidelines (HTAG, 2021), is less than 6 ct/100 mL. 
According to the City of Ottawa HTAG, Total Coliforms counts of less than 6 per 100 mL 
sample shall be considered indicative of acceptable water quality.

Total Coliforms were detected at 19 and 23 count per 100 mL at the 4- and 8- hour mark 
of the pumping test, respectively. After disinfecting the well and purging the chlorinated 
water, Total Coliforms were detected at 4 ct/100 mL. 4 ct/100 mL Total Coliforms is below 
the City of Ottawa HTAG standard of less than 6 ct/100 mL.

As the site is not hydrogeologically sensitive (competent bedrock was encountered during 
the field investigations at depths of 2.4 to 5.9 m bgs), and is not located in an area which 
is mapped as potentially karstic, the Total Coliform level of 4 ct/100 mL is considered 
acceptable.

Consideration should be given to utilizing a Ultraviolet (UV) disinfection system on the 
water supply entering the existing warehouse and proposed development. Additionally, 
the turbidity was less than 1 NTU, indicating that there should be no turbidity based 
interference in disinfection.

Sodium

Sodium (Na), an aesthetic parameter, was detected in the laboratory test sample at a 
concentration of 77 and 75 mg/L, which does not exceed the ODWS aesthetic objective 
of 200 mg/L. Although sodium is not toxic and no MAC has been set, concentrations 
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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

The fieldwork which was completed as part of a Geotechnical Investigation for the site 
(PH3834-1R, dated January 5, 2017; and PG3834-2, dated March 1, 2022) is used in 
support of this assessment. Additional information pertaining to this investigation was 
gathered from available geological mapping and surrounding WWRs.

Surficial Geology

A series of test pits were excavated on the subject parcel to delineate the subsurface soil 
conditions as part of a Geotechnical Field Investigation. On February 8, 2022, seven (7) 
test pits were completed on the property. A previous investigation (PG3834-1R, dated 
January 5, 2017) was completed at the subject site in June and November 2016, during 
which fourteen (14) test pits were excavated and eleven (11) boreholes were completed 
onsite. The location of the test pits are delineated on the drawing PH5103-1-Test Hole 
Location Plan, attached. Note that the site plan on the drawing is not reflective of the 
proposed usage. 

The test hole 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.

The boreholes and test pits were advanced to a maximum depth of 5.9 and 3.4 m below 
ground surface (bgs), respectively. Bedrock was recorded in the WWR for TW1 at 4.34 
m bgs. Refusal to excavation was recorded at depths ranging from 0.7 m to 5.9 m bgs on 
fractured bedrock. Competent bedrock was encountered at depths of 2.4 to 5.9 m bgs. 

The subsurface profile generally consisted of topsoil extending to a maximum depth of 
0.6 m bgs, underlain by silty sand to sandy silt with gravel, cobbles, boulders and trace 
clay which extend to a maximum depth of 1.9 m bgs. Frost heave/ frost shattered bedrock 
infilled with silty sand, gravel, cobbles, and boulders (unconsolidated soils) was observed 
under the silty sand to sandy silt with gravel, cobbles, boulders and trace clay. The 
testhole logs note split spoon sampling within this layer with significant sample recovery. 
TP1-22, TP2-22, TP6-22, and TP7-22 noted a fill of varying composition underlying the 
topsoil extending to depths of 1.75 m bgs. Groundwater was observed at depths between 
3.6 to 4.3 m bgs in the boreholes and test pits.

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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Materials encountered during Paterson’s Geotechnical Investigation were generally 
consistent with the available surficial and bedrock geology mapping. 

Hydrogeological Sensitivity of the Site

The subject site currently consists of a warehouse and residential dwelling. The dwelling 
is currently unoccupied. The topography of the site is generally sloping downwards to the 
east. The local flow direction of the surficial aquifer is expected to be in the northeasterly 
direction towards the Carp River. The regional groundwater flow is considered to be in 
the northeast direction towards the Ottawa River. 

The onsite overburden generally consists of topsoil overlying a brown silty sand with 
gravel, cobbles, boulders and trace clay which is underlain by a fractured bedrock (frost 
heave/frost shatter) infilled with unconsolidated soils. The unconsolidated soils are noted 
to have 50 to 80% recovery during split spoon sampling within this stratum. Competent 
bedrock was encountered during the field investigations at depths of 2.4 to 5.9 m bgs. 
The frost heave bedrock noted during the borehole field investigation contained high 
amounts of interspersed silty sand to sandy silt (unconsolidated soils), and some clay 
with fragmented bedrock. For the purposes of hydrogeological sensitivity, the “fractured 
bedrock” unit is considered an unconsolidated soil which would provide separation form 
the ground surface and the underlying competent bedrock. Furthermore, based on 
hydraulic conductivity testing, the fastest onsite T-time was 13.8 min/cm, which is an order 
of magnitude slower than the T-time of less than 1 min/ cm required for highly permeable 
soils. Based on this, the soils and underlying interbedded materials are not considered as 
highly permeable when reviewing against Ontario Building Code (OBC) Section 8.7.2.1 
(1) (b)(i) and the MMAH Supplementary Standards SB-6.

Refusal to excavation was recorded on competent bedrock ranging from 2.4 to 5.9 m bgs. 
According to the geotechnical investigation, the overburden thickness (which includes the 
fractured bedrock unit with interspersed unconsolidated soils) was observed to be greater 
than 2 m at all borehole locations. The subject site does not have any mapped karst 
topography on site. Furthermore, from the TW1 WWR, bedrock was observed at a depth 
of 4.34 m bgs. As the proposed site does not have bedrock within 2 m of the ground 
surface, the site is not considered hydrogeologically sensitive. Although mitigative 
measures, such as increased separation distances, are not required, there is sufficient 
space onsite to keep the onsite well greater than 30 m away from any onsite septic 
components. 

Conceptual Lot Development

As this Terrain Analysis is completed to support a Re-zoning Application, a Site Plan is 
not available.  
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Sewage System Design and Total Daily Design Sewage Flow

As this Terrain Analysis is completed to support a Re-zoning Application, a Site Plan is 
not available at this time. As such a sewage system design and flows have not yet been 
completed. A maximum predicted nitrate concentration will be determined for the site as 
a whole, and the current assessment will be completed based on existing conditions. 

The proposed property will be analyzed as part of the Re-zoning Application to ensure 
the theoretical impacts are below the Ontario Drinking Water Objective maximum 
allowable concentration of 10 mg/L of nitrate in the groundwater prior to the property line.

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 of Ottawa 
annotated MECP Procedure D-5-4 in the Hydrogeological and Terrain Analysis 
Guidelines (HTAG) applies for the proposed development. For the purpose of this 
guideline, the Ontario Drinking Water Objective of 10 mg/L of nitrate is the maximum 
allowable concentration detectable in the groundwater prior to the property line.

A detailed impact assessment is required due to the proposed zoning of the site. In order 
to demonstrate that private services would adequately support the proposed Re-zoning 
Application, a predictive nitrate impact assessment for the subject site was completed. 
This calculation was completed to determine the maximum sewage flow volume which 
could be applied to the subject site with the current site conditions. As the site is within 
the Carp Road Corridor, the use of tertiary treatment systems (nitrate reducing systems) 
are allowed to be considered in support of re-zoning. The values shown in the Predictive 
Nitrate Impact Assessment calculation attached to this report are summarized below:

❏ Site area 1.28 ha

❏ Impervious area % 45 %

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

❏ Concentration of nitrate in effluent 17.2 mg/L
(Value based on using NSF 245/BNQ certified 57% nitrate reduction technology)

❏ Surplus Water 378 mm/year
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(The surplus water value was estimated based on Environment Canada Climate Office 
values with a soil type comprised of clay loam (urban lawn) and anthropogenic sources, 
which can be found attached.)

❏ Combined infiltration factor based on: 0.67 
● Topography infiltration factor 0.25
● Soil texture infiltration factor 0.30
● Cover infiltration factor 0.12

The topography infiltration factor of 0.25 is based upon a slope between “flat land” (<0.6 
m/km) and “rolling land” (average slope of 2.8 to 3.8 m/km) based on available mapping. 

The soil texture infiltration factor was based upon a soil that is between “open sandy loam” 
with a value of 0.4 and “medium combinations of clay and loam” with a value of 0.2 which 
is a reasonable generalization based upon the field investigation by Paterson, available 
geological mapping and surrounding WWRs.

The “vegetative cover infiltration factor” was calculated as 0.12 based upon the site being 
used as cultivated land with some trees throughout the site. 

As part of the rezoning process, the City of Ottawa does not typically allow the use of 
tertiary treatment systems to support the re-zoning application, however, as the site is 
within the Carp Road Corridor, tertiary treatment systems can be used to support the re-
zoning application. As a tertiary treatment system requires annual monitoring by the 
Ottawa Septic System Office (OSSO), and allows for advanced treatment of sewage 
effluent, a tertiary treatment system is being reviewed for the Subject Site. The mandatory 
monitoring required on tertiary treatment systems by the OSSO ensures that the system 
is properly maintained and replaced when required, whereas there is no mandatory 
monitoring on a conventional sewage system. In order to demonstrate the viability and 
sustainability aspects of private servicing on the subject site, a Nitrate Impact Assessment 
was completed using the above noted parameters. 

The predicted nitrate concentration calculation for a conventional sewage system (system 
without nitrate reduction) results in a maximum of 1.6 m3/day of effluent using a nitrate 
concentration of 40 mg/L. The inclusion of nitrate reduction technology (57 % nitrogen 
reduction in the of the effluent nitrate) would result in a maximum of 6.81 m3/day of 
effluent using a nitrate concentration of 17.2 mg/L. The Waterloo-Biofilter technology 
(WaterNOx) is capable of up to 90% nitrate reduction, which would allow greater than 10 
m3/day. Both maximum sewage flow volumes with their respective reduced nitrate 
concentrations meet the nitrate concentration threshold of below 10 mg/L at the property 
boundary.  Additional re-infiltration from stormwater (up to 10%) could be used to 
increase the dilution of septic effluent, if needed. 
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A sewage system installation application for a new sewage system on any site in the City 
of Ottawa with a sewage flow volume of less than 10 m3/day will require an OSSO 
application. 

CONCLUSIONS

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

1. The water supply aquifer underlying the subject site is considered to be adequate 
to support the water quantity demands for the proposed zoning.

2. 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. 

3. Total Coliforms were detected at 4 ct/100 mL, as such, it is recommended that a 
UV system is installed to assist in the removal of any remnant Total Coliforms 
found in the groundwater, as a precautionary measure.

4. 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. If desired, a 
point-of-use reverse osmosis system can be used to provide a drinking tap source 
without increasing sodium levels.

5. It is recommended that either a point-of-use reverse osmosis system be used to 
reduce the TDS concentration, or bulk bottled water is provided as a drinking water 
source.

6. The subject site is sufficient in size to accommodate two new sewage systems and 
meet all of the regulatory separation criteria. As a precautionary measure, a 30 m 
setback should be maintained between the drinking water well and any septic 
system components.

7. A maximum sewage flow volume of 1.6 m3/day at a nitrate concentration of 40 
mg/L or 6.8 m3/day at a nitrate concentration of 17.2 mg/L can be accommodated 
on the subject site based on the current layout and still be below the predictive 
nitrate concentration threshold of 10 mg/L at the property boundary.  
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8. Onsite sewage disposal needs can be accommodated with a Class 4 Sewage 
System utilizing tertiary treatment technologies.

9. A Sewage System Permit and Building Permit need to be issued prior to the 
commencement of construction on the proposed structures or amenities/services.

10.The results of the Hydrogeological Assessment and Terrain Analysis have 
provided satisfactory evidence that the subject site can support the proposed 
zoning usage 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. 29, 2025

Alexander Schopf, PhD, EIT Michael Killam, P.Eng

Attachments:

 Key Plan
 MECP Water Well Records – 1973843 & 1974461
 Eurofins Certificate of Analysis
 Paterson PG3834 - Test Pit and Borehole Logs
 AQTESOLV - Pumping Test Analysis Reports
 Langelier Calculation
 Nitrate Impact Assessment Calculations
 Paterson Drawing PH5103-1 - Test Hole Location Plan
 Well Disinfection Instruction Sheet

http://www.patersongroup.ca/


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1 – Key Plan 
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File No. PH4484 Well ID: TW1

Date: April 13, 2022 Solution Method: Theis

Client: Nautical Lands Group Transmissitivity (m2/day): 1224.1

Site Address: 2966 Carp Road, Ottawa Discharge Rate (L/min) 45

Project: Site Plan Application Analysis performed by: EA

Pumping Test Analysis Report
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File No. PH4484 Well ID: TW1

Date: April 13, 2022 Solution Method: Cooper-Jacob

Client: Nautical Lands Group Transmissitivity (m2/day): 1224.1

Site Address: 2966 Carp Road, Ottawa Discharge Rate (L/min) 45

Project: Site Plan Application Analysis performed by: EA

Pumping Test Analysis Report

patersongroup
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File No. PH4484

Date: April 13, 2022

Client: Nautical Lands Group

Site Address: 2966 Carp Road, Ottawa

Project: Site Plan Application

Well ID:

TW1

TW1Cooper-Jacob 1224.1

Average: 1224.10

Summary Table:

Solution Method: Transmissitivity (m2/day):

Theis 1224.1

Pumping Test Analysis Report

patersongroup
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2966 Carp Road, Ottawa

PH4484

TW1 inputs
pH 7.93 A 0.19

TDS 767 B 2.37

Hardness 451 C 2.25

Alkalinity 243 D 2.39

Temp. 10.8

pHs = 7.215174149

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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2966-2978 Carp Road

Infiltration Factors
Topography 0.25

Soil 0.30

Cover 0.12

Total 0.67

Site Characteristics
Area of Site : 12832  m

2

Total of roof areas: 1713  m
2

Total area of paved driveway areas: 4051  m
2

Roof + paved driveway areas 5764  m
2

Impervious Area 5764 m
2

Percent Impervious Area = 45  %

Infiltration Area = 7068  m
2

Septic Effluent
Concentration of Effluent (Cs) = 40  mg/L

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

Surplus Water (Environment Canada) 378  mm/yr

Factored Water Surplus = 253  mm/yr

Infiltration % due to stormwater management measures -  %

Infiltration rate from stormwater management measures = 0 mm/yr

Infiltration Flow Entering the System (Qi) = 5  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

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

Qi = flow entering the system from infiltration 5  m
3
/day

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

CT = 10.00 mg/L

Maximum Allowable Sewage Flow Volume

Daily Sewage Flow (Qs)= 1.63474126  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
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2966-2978 Carp Road

Infiltration Factors
Topography 0.25

Soil 0.30

Cover 0.12

Total 0.67

Site Characteristics
Area of Site : 12832  m

2

Total of roof areas: 1713  m
2

Total area of paved driveway areas: 4051  m
2

Roof + paved driveway areas 5764  m
2

Impervious Area 5764 m
2

Percent Impervious Area = 45  %

Infiltration Area = 7068  m
2

Septic Effluent
Concentration of Effluent (Cs) = 17.2  mg/L

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

Surplus Water (Environment Canada) 378  mm/yr

Factored Water Surplus = 253  mm/yr

Infiltration % due to stormwater management measures -  %

Infiltration rate from stormwater management measures = 0 mm/yr

Infiltration Flow Entering the System (Qi) = 5  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

Cs = concentration of nitrates in the septic effluent 17.2  mg/L

Qi = flow entering the system from infiltration 5  m
3
/day

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

CT = 10.00 mg/L

Maximum Allowable Sewage Flow Volume

Daily Sewage Flow (Qs)= 6.811421918  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
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