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INTRODUCTION

Further to your request, Paterson Group (Paterson) has conducted a Scoped 
Hydrogeological Assessment and Terrain Analysis in support of a Re-zoning Application 
and Site Plan Control Application for the proposed Zoning By-law Amendment and 
retroactive Site Plan approval of the property at 6659 Franktown Road in Ottawa 
(Richmond), Ontario. Please refer to the Key Plan (attached) for the approximate site 
location. The subject site refers to the parcel at 6659 Franktown Road. This report is a 
scoped assessment based on discussion with the City reviewer and uses available 
information for a lot severance application using the existing well at the subject site. The 
severance application was approved with the Gemtec Report No. 101638.001 
“Hydrogeological Investigation & Terrain Analysis”, dated Aug 11, 2022 (City Application 
numbers D08-01-21/B-00171 & D08-01-21/B-00172). 

The purpose of this work has been to re-affirm the quality of the water supply aquifer 
underlying the site in accordance with the Ontario Ministry of Environment, Conservation 
and Parks (MECP) Procedure D-5-5 and septic impact assessment to support the Re-
zoning and Site Plan Application for the subject site.

The Subject Site consists of a 40.2 hectares (ha) lot and is currently occupied by a 
residence and home-based business for water well drilling with associated private 
infrastructure located at the southeast end of the property. The majority of the property is 
undeveloped. The ground surface at the subject site is generally flat with a slight slope 
from northwest to southeast towards Franktown Road.
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The general groundwater flow is anticipated to be towards the southeast with localized 
flow variations expected.

The Subject Site is situated in a rural area which is serviced by private water supplies and 
private on-site septic fields. The site is bordered to the northwest by treed areas, to the 
northeast by residential properties followed by agricultural lands, to the southwest by 
residential properties and undeveloped lands, and to the southeast by Franktown Road 
followed by a commercial property and undeveloped lands.

The south end of the subject site and surrounding lots are zoned as RU for Rural 
Countryside Zone which allows for home-based businesses, while the treed area in the 
northwest portion of the lot is zoned as EP3 for Environmental Protection Zone Type 3. 
The area directly southeast of the subject site is zoned as RI for Rural Institution.  

Description of Subject Site

The subject site is approximately 40.22 ha in size and is currently occupied by a two-
storey residential dwelling and home-based business for well drilling. The Site Plan 
application is to retroactively provide site plan approval for the existing development. 
There are no changes to the existing use or to water usage anticipated as part of this Site 
Plan application. Please refer to Figure-1 Key Plan and Site Plan Drawing P1, dated July 
11, 2022 by FOTENN, attached, for the subject site location and layout.

The subject site is currently serviced by two onsite sewage systems and private drilled 
wells. The existing site usage requires limited water capacity and the proposed site usage 
is being maintained within the historical site use. Therefore, there is no change in the 
private service capacity for this application. The existing residence has a sewage system 
capacity of 1,725 L/day per the approved OSSO Certificate of Compliance. A new sewage 
system is proposed for the home-based business to comply with Part 8 – Ontario Building 
Code (OBC). A septic flow calculation was completed by Paterson and resulted in a total 
daily water demand calculation of 2,700 L/day from a combined 1,725 L/day from the 
residential building and 975 L/day from the business. Please refer to Paterson Sewage 
System design PH4979-1 and PH4979-2, attached, for full details.

As part of this study, the water supply well was inspected and confirmed to be O.Reg.903 
compliant.

Karst Mapping

Available Karst mapping (OGS GRS005) was reviewed as part of this assessment. The 
available mapping does not indicate the presence of any inferred or potential karstic 
features. Furthermore, no indication of karstic features were observed during the site 
visits completed by Paterson personnel.
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Mississippi-Rideau Source Protection Plan

The Mississippi-Rideau Source Protection Plan (MPSPP) 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 three of the 
four groundwater related vulnerable areas identified within the Clean Water Act (2006), 
specifically; as a Wellhead Protection Area (WHPA), a Significant Groundwater Recharge 
Area (SGRA), Highly Vulnerable Aquifer (HVA). The four vulnerable areas consist of 
Significant Groundwater Recharge Area (SGRA), Highly Vulnerable Aquifer (HVA), Intake 
Protection Zone (IPZ) and Wellhead Protection Area (WHPA). 

The subject site has been designated as a WHPA-B, SGRA, and HVA. The WHPA-B is 
scored a value of 6. This rating prohibits the storage of Dense Non-aqueous Phase 
Liquids (DNAPLs) and a Risk Management Plan is required for the storage of Liquid 
Fuels, which Air Rock has completed with the Risk Management Official with the City of 
Ottawa. There are no current outstanding comments related to Source Water Protection. 
The existing site usage pre-dates the municipal supply wells constructed for the Fox Run 
development and surrounding area with associated extensive modeling and approvals. 

HYDROGEOLOGICAL ASSESSMENT

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 to maintain the existing usage of 
the aquifer. Specifically, the intent of this report is to review the availability of a safe and 
reliable water supply having sufficient quantity and quality to continue providing potable 
water for the proposed redevelopment. The area is known to have access to bedrock 
aquifers with good quality and quantity as evidenced by the municipal wells in the area 
and historical test results by others.

Fieldwork Program

Geotechnical Program

A geotechnical investigation was carried out May 5, 2022 by others on adjacent properties 
in support of two lot severances, and consisted of a total of five test pits excavated to a 
maximum depth of 4.5 m below ground surface (bgs). The test pits were distributed in a 
manner to provide general coverage of the associated lot severances, taking into account 
underground utilities and site features. 

Paterson completed a sewage system design for the existing home-based business. 
Paterson drawings PH4979-1 and PH4979-2 are attached and denote soils information 
in the southeast portion of the site with three hand auger holes.
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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 (TW22-1 as referenced by 
others), hereafter referred to as TW22-1, on the subject site was tested. TW22-1 has a 
Water Well Record (WWR) Well ID of A079370. TW22-1 has a 150 mm diameter steel 
casing that extends to 7.9 m below ground surface (bgs) with a 0.60 m stick up. The well 
itself extends to a depth of 73.5 m bgs. Based on available geological mapping, the drift 
thickness at TW22-1 varies from 3 to 15 m. According to the Water Well Record (WWR) 
for the drilled well, the overburden generally consists of sand to a depth of 6.1 m, where 
limestone bedrock was encountered. Refer to the report by others for the approximate 
location of TW22-1.

As a means to evaluate the water supply aquifer intercepted by the well, the well was 
subjected to a 6-hour constant rate pumping test in support of the severance application. 
The pumping test was conducted on March 14, 2022 by others. The pumping test was 
carried out at a pumping rate of 104 L/min for a duration of 6 hours. Water level and flow 
rate measurements were taken at regular intervals throughout the pumping test. The 
pumping test withdrew a total volume of approximately 37,440 L. The volume of the test 
significantly exceeds the required daily sewage system flows for the residence and home-
based business (1,725 L/day for the residence and 975 L/day for the business). This is 
approximately 13.9 times the theoretical daily flows.  
 
Recovery data was collected from the well following the completion of the pumping by 
others. The well was noted to have fully recovered within 5 minutes after the end of 
pumping. 

Groundwater samples were collected by others in accordance with MECP Procedure D-
5-5 and City of Ottawa HTAG in support of the previously approved severance 
application. 

Paterson returned to site on December 10, 2024 to obtain an additional water sample 
from the same water spigot sampled January 20, 2022. The spigot was sanitized and 
purged for 15 minutes before sampling. Field measurements including pH, total dissolved 
solids, conductivity, turbidity, apparent colour, and temperature were measured prior to 
sampling until stabilized. The water sample was submitted for comprehensive testing of 
bacteriological, chemical, and physical water quality parameters consistent with the 
standard “Subdivision Supply” suite of parameters and trace metals. The sample was 
placed immediately into a cooler with ice and transported directly to Eurofins 
Environmental Laboratory in Ottawa. A Phase II ESA investigation was completed by 
others and noted that no regulatory exceedances were found in the groundwater (exp 
Report – Phase Two Environmental Site Assessment – Project OTT-00243705-B0 dated 
August 11, 2023)
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Well Inspection

A visual inspection of TW22-1 was performed by others and confirmed that the well is in 
good condition and met O.Reg. 903 minimum casing requirements. The existing well was 
considered to be technically representative of future supply wells and the severance 
application was approved by the City. Paterson agrees with the assessment and 
considers the well to meet requirements for this application. 

Aquifer Analysis

Water Quantity

Drawdown data was measured using an electronic water level tape and an electronic 
datalogger unit. 

Table 1: SUMMARY OF WATER SUPPLY AQUIFER CHARACTERISTICS OF 
TW22-1 by OTHERS

AQUIFER PARAMETER RESULT OF ANALYSIS
Pumping Rate (L/min) 104

Pre-test Static Water Level (m) 2.6

Post-test Static Water Level (m) 2.8 

Available Drawdown (m) 70.9

% Drawdown During Pump Test (%) 0.3

Specific Capacity (L/min/m drawdown) 520

The pumping test results show that TW22-1 has a high yield to support the water 
demands that significantly exceeds the existing and historical use. Overall maximum 
drawdown at a constant pumping rate for a period of 6 hours was approximately 0.2 m 
(0.3% of the available drawdown). It should be noted that full recovery was achieved 
within 5 minutes after the end of pumping. 

The total volume of water pumped during the 6-hour pumping event was approximately 
37,440 L. This is approximately 13.8 times the maximum total daily design volume of 
water required (2,700 L/day) to support the existing development. In addition to water use 
for domestic usage, water is also used to fill trucks for use while drilling. This amounts to 
approximately 20,000 L per day. This results in a total approximate daily usage of 22,700 
L/d. The total pumped in the 6-hour pumping test was approximately 1.7 times the 
anticipated maximum daily water demand. It should be noted that pumping this amount 
resulted in a drawdown of 3% which recovered within 5 minutes.

The suitability of the aquifer to supply the Re-Zoning and Site Plan Application for the 
existing site usage was assessed using a scoped methodology provided in discussion 
with the City of Ottawa and based on the 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 continue to service the existing usage and has adequately serviced the site 
for an extended period of time. 

Given the analyses presented and summarized above, it is our opinion that there is an 
adequate supply of water to support the proposed redevelopment as well as the 
neighbouring lots. Available water well records (WWR) of the neighboring properties on 
the MECP Well Record mapping website indicated that the wells were screened in 
limestone and sandstone. Surrounding WWR’s 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 by others and by 
Paterson for the subsequent quality sampling. No chlorine residual was detected in the 
discharge water prior to the collection of the water samples as reported by others and for 
the Paterson sample. 

Laboratory Data

A sample was taken from an outdoor spigot of the residential dwelling on January 20, 
2022 by others. The Subdivision Package suite of parameters and heavy metals 
laboratory water quality obtained from the pumping test by others on March 14, 2022 from 
TW22-1 is  appended to the report. 

Paterson visited site on December 10, 2024 to obtained an additional sample to confirm 
water quality. The sample was taken after sanitizing the spigot and running the tap for 15 
minutes. The laboratory results can be found below in Tables 2a and 2b. The laboratory 
results indicate that the water quality is consistent between the 2022 and 2024 sampling 
events. 
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TW22-1
12/10/2024

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

Fluoride (F) mg/L 1.5 MAC 0.46
Ammonia (N-NH3) mg/L - - 0.09
Nitrite (N-NO2) mg/L 1 MAC <0.1
Nitrate (N-NO3) mg/L 10 MAC <0.1
Total Kjeldahl Nitrogen mg/L - - 0.25
Turbidity (Field) NTU 1.0 (5.0) MAC/AO 0.88
Turbidity (Laboratory) NTU 1.0 (5.0) MAC/AO 1.1

Alkalinity (as CaCO3) mg/L 30-500 OG 256
Chloride (Cl) mg/L 250 AO 49
Colour (Apparent - Field) TCU 5 AO 0
Colour (Apparent - Lab) TCU 5 AO 9
Conductivity uS/cm - - 671
Dissolved Organic Carbon mg/L 5 AO 2.4
Hardness (as CaCO3) mg/L 100 OG 282
Ion Balance % - - 97
pH@25°C unitless 6.5-8.5 AO 7.7
Phenols mg/L - - <0.001
Sulphate (SO4) mg/L 500 AO 41
Sulphide (S2

-) mg/L 0.05 AO <0.01
Tannin & Lignin mg/L - - <0.1
Total Dissolved Solids mg/L 500 AO 436

              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 

MICROBIOLOGICAL

GENERAL CHEMICAL - AESTHETIC RELATED

GENERAL CHEMICAL - HEALTH RELATED

1.  ODWS identifies the following types of parameters: 

PARAMETER UNITS LIMIT TYPE

ODWS TW1
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The bacteriological test results (Certificate of Analysis – Report No. 2205352; and 
2212093) indicated that the test samples by others were non-detect (0 ct/100 mL) for 

TW22-1 
12/10/2024

METALS
Aluminum (Al) mg/L 0.1 OG <0.001
Antimony (Sb) mg/L 0.006 IMAC <0.0005
Arsenic (As) mg/L 0.01 IMAC <0.001
Barium (Ba) mg/L 1.0 MAC 0.08
Beryllium (Be) mg/L - - <0.0005
Boron (B) mg/L 5.0 IMAC 0.15
Cadmium (Cd) mg/L 0.005 MAC <0.0001
Calcium (Ca) mg/L - - 69
Chromium (Cr) mg/L 0.05 MAC <0.001
Cobalt (Co) mg/L - - <0.0002
Copper (Cu) mg/L 1.0 AO <0.001
Iron (Fe) mg/L 0.3 AO 0.14
Lead (Pb) mg/L 0.01 MAC <0.001
Magnesium (Mg) mg/L - - 27
Manganese (Mn) mg/L 0.05 AO <0.01
Mercury (Hg) mg/L 0.001 MAC <0.0001
Molybdenum (Mo) mg/L - - <0.005
Nickel (Ni) mg/L - - <0.005
Potassium (K) mg/L - - 4
Selenium (Se) mg/L 0.05 MAC <0.001
Silver (Ag) mg/L - - <0.0001
Sodium (Na) mg/L 200 AO 32
Strontium (Sr) mg/L - - 2.47
Thallium (Tl) mg/L - - <0.001
Uranium (U) mg/L 0.02 MAC <0.001
Vanadium (V) mg/L - - <0.001
Zinc (Zn) mg/L 5.0 AO 0.02

              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 

1.  ODWS identifies the following types of parameters: 

PARAMETER UNITS

ODWS

LIMIT TYPE

TW1
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E.Coli and Total Coliforms. These values are consistent with Paterson’s analysis with 
non-detect values found for the December 10, 2024 sample event.

The water quality of the subject water supply well meets all the Ontario Drinking Water 
Standards maximum acceptable concentrations (MAC) and has values consistent with 
the historical sampling by others. This shows that the available quality, which was 
approved by the City for the previous severance application, is consistent over an 
extended period of time. Furthermore, the water meets all of the Aesthetic Objectives 
(AO) and Operational Guidelines (OG) with the exception of the following. 

 Hardness (as CaCO3)
 Colour
 Turbidity

Exceedances of the above parameters are not uncommon for the water supply in the 
subject aquifer. Each of these groundwater parameters are discussed in detail below. 

Hardness as CaCO3

Hardness, expressed as calcium carbonate, is an 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 concentration of 282 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). The 
hardness concentration can be treated using conventional softening technologies, if 
desired by the owner. This value is consistent with the sample results by others.

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 by others, apparent colour  was measured in the 
groundwater to be <5 TCU. Whereas true colour and apparent colour from laboratory 
measurements was 2 and <2 TCU and 8 and 10 TCU, respectively. Furthermore, 
Paterson’s sample in the field measured apparent colour of 0 TCU, while the laboratory 
reading was 9 TCU. The apparent colour in the lab is above the guideline, while the field 
parameters are within the appropriate range of <5 TCU. The elevated colour levels 
detected in the lab sample is attributed to the precipitation of minerals out of the 
groundwater, such as calcium-based hardness and iron. The apparent colour values are 
consistent with the previously measured values by others for the approved severance 
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application. As the field measurements are below the aesthetic objective, colour is 
considered to meet the appropriate objectives and will not require treatment. 

Turbidity

Turbidity, which is generally an aesthetic parameter, was detected in the laboratory test 
samples at values of 0.9, 0.3, and 1.1 NTU in the January 2022, March 2022, and 
December 2024 samplings, respectively. Field testing of the samples detected values of 
0.88 NTU in the December 2024 field tests. It is expected that ongoing use of the well 
would further reduce turbidity values as evidenced by the turbidity result of 0.3 NTU after 
6 hours of pumping by others. 

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. 
Furthermore, total coliforms and E.Coli were non-detect (0 ct/100 mL) in all of the 
samples. Therefore, treatment for turbidity is not required.

Sodium

Sodium (Na), an aesthetic parameter, was detected in the laboratory test sample at 
concentrations of 31.6, 33.8 and 32 mg/L, which does not exceed the ODWS aesthetic 
objective of 200 mg/L. Although sodium is not toxic and no maximum acceptable 
concentration has been set, concentrations above 20 mg/L require that the Medical 
Officer of Health be notified of the water quality results, so that this information may be 
passed on to local physicians for use in treatment of those requiring a sodium-restricted 
diet. This recommendation was noted in the severance application by others. As such, 
the Medical Officer of Health should be aware of the sodium values in the area.
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TERRAIN ANALYSIS

The purpose of this study is to determine the site’s attenuation capacity for the existing 
usage and the suitability for private on-site wastewater systems. Specifically, the intent of 
this report is to assess the existing design details for private septic servicing.

Surficial Geology

A geotechnical investigation by others on May 5, 2022, where five test pits were extended 
in a manner to provide general coverage of the adjacent lots, with specific consideration 
to the lot severances occurring at 6695 and 6707 Franktown Road were excavated to a 
maximum depth of 4 m bgs. The general overburden was observed to be a layer of topsoil 
to a maximum depth of 1.17 m, except in TP22-4 where the top layer consists of a clay-
based fill material. The topsoil/fill layer was followed by clay in TP22-1 to a depth of 2.7 
m, and silty sand in the other test pits, to a maximum depth of 1.6 m. The silty sand or 
clay layer was further underlain by sandy silt with variable amounts of clay, to the depth 
of the test pits. TP22-3 had an additional silty sand layer underneath the sandy silt. The 
results of the geotechnical program are generally consistent with available geological 
mapping provided by the Ontario Geological Survey (OGS MRD128) and with the 
available historical surrounding Water Well Records (WWR). Further details can be found 
in the GEMTEC Hydrogeological Investigation and Terrain Analysis Report (File No. 
1016638.001), dated August 11, 2022.
  
Available bedrock geological mapping provided by the Ontario Geological Survey 
(MRD 219) indicates that the bedrock underlying the subject site consists of sandstone, 
limestone and shale of the Rockcliffe Formation. Available overburden thickness mapping 
shows a drift thickness of 3 to 15 m across the subject site. The onsite well (TW22-1) 
indicates there is 6.1 m of overburden encountered. 

Hydrogeological Sensitivity of the Site

The subject site currently consists of a residential dwelling and home-based business 
with associated infrastructure and private servicing. The subject site is serviced by a 
private potable well and septic system. The site is bordered to the northwest by treed 
areas, to the northeast by residential properties followed by agricultural lands, to the 
southwest by residential properties and undeveloped lands, and to the southeast by 
Franktown Road followed by an institutional property and undeveloped lands. The 
adjacent properties are serviced by private wells and septic systems.

According to the geotechnical investigation by others, onsite water well record and 
available geological mapping, the overburden thickness was observed to be greater than 
2 m. As the proposed site does not have bedrock within 2 m of the ground surface, the 
site is not considered hydrogeologically sensitive. 

Lot Development Plan
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The Site Plan for the existing development was produced by FOTENN Designs and is 
attached (Drawing P1, dated July 11, 2022). The area shown on the site plan is only the 
developed portion of the site and does not display the northern portion of the subject site. 
The full site area is used for the Nitrate Impact Assessment.
 
Sewage System Volumes
The existing residence has an approved sewage system design with a capacity of 
1,725 L/day per the Certificate of Compliance (attached). The home-based business has 
an existing sewage system that is undersized for the theoretical Part 8 – Ontario Building 
Code (OBC) calculations. Paterson has completed a design (PH4979-1 and PH4979-2) 
for a replacement sewage system. The maximum TDDSSF for the additional sewage 
system was calculated based on Ontario Building Code (OBC) section 8.2.1.3 and is 
outlined below:

 Office Area; the maximum of either;
o 3 employee shifts per day x 75 L/day = 225 L/day; or
o 87.3 m2 x 75L/day per 9.3 m2 = 675 L/day

 Warehouse / Mechanic area
o 2 loading bay doors x 150 L/day per loading bay door = 300 L/day

 Total = 675 L/day + 300 L/day = 975 L/day

The maximum TDDSSF for the office and warehouse is 975 L/day. The TDDSSF for the 
subject site was determined to be 2,700 L/day. An approved Ottawa Septic System Office 
(OSSO) permit will be submitted with the Site Plan Application.

Predictive Nitrate Impact Assessment

In order to demonstrate that private services would adequately support the proposed Site 
Plan application, a Predictive Nitrate Impact Assessment (NIA) for the subject site was 
completed due to the residential and home-based business. If the Lot Size assessment 
was completed, the subject site significantly exceeds the average lot size requirement of 
1.0 ha. The values shown in the Predictive NIA attached to this report are summarized 
below. 

 Site area 40.23 ha 

 Impervious area (%) 1 %

 Daily sewage flow 2.70 m3/d

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

 Surplus Water 292 mm/yr
(The surplus water value was estimated based on Environment Canada Climate Office 
values with a soil type comprised of a fine sandy loam (Urban lawns / Shallow Rooted 
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Crops) and anthropogenic sources.)

 Combined infiltration factor based on: 0.65
• Topography infiltration factor 0.20
• Soil texture infiltration factor 0.30
• Cover infiltration factor 0.15

The topography infiltration factor of 0.20 is based upon a generally rolling land with an 
average slope between 2.8 to 3.8 m/km. The soil texture infiltration factor was based upon 
a mix between “open sandy loam” with a value of 0.4 and “medium combinations of clay 
and loam” with a value of 0.3 which is a reasonable generalization based upon the site 
investigations and available geological mapping. The “cover infiltration factor” was 
calculated at 0.15 based upon a mix of cultivated land type cover and treed areas. 

The calculation for a conventional septic system results in a predicted nitrate 
concentration of 0.52 mg/L nitrate for the subject site, using a value of 40 mg/L nitrate 
concentration within the effluent. This value was based upon a daily sewage flow of 
2,700 L/day. It is expected that the actual usage is much lower. 

Based on the results of the predictive NIA, it is our opinion that the property can 
adequately support the proposed Site Plan application without having an adverse impact 
on the underlying bedrock aquifer, using a conventional sewage system. The updated 
septic system design for the home-based business will be submitted to the OSSO at the 
time of the Site Plan application. Due to the costs associated with the application and the 
1 year permit duration that begins upon permit approval, it is recommended to delay the 
submittal.
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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 existing development.

2. The well construction is considered to meet O.Reg 903 requirements based on 
visual inspection by Paterson and previous review by others.

3. The preferred water supply intercepted by TW22-1 contains a water supply that is 
potable, and contains only elevated concentrations of hardness, colour, and 
turbidity. Colour and turbidity were below limits in field testing. The noted 
parameters can be treated with current readily available water conditioning 
equipment if desired by the owner.

4. A residential grade water softener is recommended to facilitate the reduction of the 
hardness concentration. If a water softener is in use for the existing residence, 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 also 
used to provide a drinking tap source.

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

6. The site is not considered hydrogeologically sensitive due to the available 
overburden in excess of 2 m.

7. The predicted nitrate concentrations at the property boundary is calculated to be 
well below the required 10 mg/L threshold when a conventional sewage system is 
used. 

8. Paterson completed a sewage system design to support the site plan application. 
The sewage system application will be completed at the time of the Site Plan 
application due to the costs and permit expiry timeline. Due to the available space 
on site, there will be no issues receiving an approval for the designed system.

9. The results of the Hydrogeological Assessment and Terrain Analysis have 
provided satisfactory evidence that the subject site can support the proposed 
redevelopment with respect to water quality, quantity and sewage system impact 
assessment.  
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We trust that the current submission satisfies your immediate requirements.

Best Regards,

Paterson Group Inc.
  

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

Attachments:

 Key Plan
 FOTENN Design- Drawing P1, dated July 11, 2022
 MECP Water Well Records
 Eurofins Certificate of Analysis
 Nitrate Impact Assessment Calculations
 Gemtec Report excerpts from “Hydrogeological Investigation & Terrain Analysis; Proposed 

Severance - D08-01-21/B-00171 and D08-01-21/B-00172”, dated August 11, 2022
 Paterson Sewage System Design Drawings – PH4979-1 and PH4979-2

Dec. 20, 2024

http://www.patersongroup.ca/
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6659 Franktown Rd

Infiltration Factors
Topography 0.20

Soil 0.30

Cover 0.15

Total 0.65

Site Characteristics
Area of Site : 402275  m

2

Total of roof areas: 990  m
2

Total area of paved driveway areas: 4748  m
2

Roof + paved driveway areas 5738  m
2

Impervious Area 5738 m
2

Percent Impervious Area = 1  %

Infiltration Area = 396537  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) 292  mm/yr

Factored Water Surplus = 190  mm/yr

Infiltration % due to stormwater management measures -  %

Infiltration rate from stormwater management measures = 0 mm/yr

Infiltration Flow Entering the System (Qi) = 206  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 2.725  m
3
/day

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

Qi = flow entering the system from infiltration 206  m
3
/day

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

CT = 0.52 mg/L

Maximum Allowable Sewage Flow Volume

Daily Sewage Flow (Qs)= 2.725  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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FILTER AREA
(2.0m x 6.5m)

FILTER BED
2 RUNS OF 5.5m @ 1.0m o/c
HEADER INV. = 99.88m
FOOTER INV. = 99.85m
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AND EFFLUENT FILTER BE
ADDED, IF REQUIRED.

3m L - 100mmØ PVC PIPE WITH
ELBOW @ 2% (min.) SLOPE

32mØ PVC SCH40 FORCEMAIN
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AIR ROCK DRILLING Co.

PROPOSED SEWAGE
SYSTEM REPLACEMENT

FOR AN EXISTING OFFICE

SEWAGE SYSTEM
LAYOUT PLAN

DD/MM/YY DESCRIPTION REV.

REFERENCE:

Base Plan and Topographic Information obtained from Plan of
Survey Showing Topographic Detail Part of Lot 19
Concession 4 geographic township of Goulbourn, Now in the
City of Ottawa, dated July 11, 2024, by J.D. Barnes Ltd.

BENCHMARK INFORMATION:

TBM: Top of MAG Nail in Asphalt in Subject Driveway
(See Plan)
Approximate Geodetic Elevation = 100.17m

LEGEND:

Test Hole Location

x 100.99 Existing Ground Surface Elev. (m)

x 100.99 Existing Ground Surface Elev. (m) by Others

x 102.30 Proposed Ground Surface Elev. (m)

[99.99] Bedrock Elev. (m)

T/C Top of Foundation Wall

Existing Structure

Existing Tree

Existing Tree to be Removed

All units are in meters unless otherwise specified.
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99.70

GEOTEXTILE FABRIC
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98.95

IMPORTED LEACHING BED FILL (T≤8min/cm)

REMOVE ALL TOPSOIL WITHIN THE LIMITS OF THE SAND AREA AND
SUBEXCAVATE TO AT LEAST ELEV. 98.80m.  RE-ESTABLISH THE
SPECIFIED CONTACT LEVEL USING ADDITIONAL LEACHING BED SAND
FILL, WHERE REQUIRED.

0.15m
(min.)

PROFILE
N.T.S.

p:\autocad drawings\hydrogeology\ph49xx\ph4979 - air rock drilling -
6659 franktown road, richmond\ph4979-2(rev.1).dwg

SEWAGE SYSTEM
DETAIL & NOTES

NOTES:
1) ESTIMATE OF DAILY SEWAGE FLOW (Q)
THE PROPOSED SEWAGE SYSTEM HAS BEEN DESIGNED TO SUPPORT COMMERCIAL USAGE CONSISTING OF
OFFICE, AND WAREHOUSE.  THE DAILY DESIGN SEWAGE FLOW RATE IS CALCULATED IN ACCORDANCE WITH
O.B.C. TABLE 8.2.1.3.B.

OFFICE SPACE:

·  (83.7 m squared / 9.3 x 75L/day = 675 L/DAY

WAREHOUSE:

· 150L/DAY x LOADING BAY DOORS = 2 X 150 = 300 L/DAY

TOTAL:

        ESTIMATED SEWAGE FLOW = 975 L/DAY

2) SOIL CONDITIONS
SOILS INFORMATION GATHERED BY PATERSON GROUP INC. ON OCTOBER 1, 2024

TH 1, ELEV. 100.01m TH 2, ELEV. 99.94m TH 3, ELEV. 100.17m

0-0.32  TOPSOIL with ORG. 0-0.25 TOPSOIL WITH ORG. 0-0.36 TOPSOIL WITH ORG.
0.32-1.33  BROWN SILTY SAND 0.25-1.32 BROWN SILTY SAND 0.36-1.40 BROWN SILTY SAND

-TH DRY UPON COMPLETION - TH DRY UPON COMPLETION             - TH DRY UPON COMPLETION

3)   SEPTIC TANK
· PUMP AND INSPECT EXISTING SEPTIC TANK FOR RE-USE.
· MINIMUM WORKING CAPACITY OF PRETREATMENT TANK = 3Q OR 3,600L (min.) WHICHEVER IS GREATER =

3(975) = 2,925L, USE 3,600L (min.)
· AN OBC APPROVED EFFLUENT FILTER (I.E. POLYLOK PL-250 EFFLUENT FILTER, OR EQUIVALENT) SHALL BE

INSTALLED ON THE OUTLET PIPE IN THE PRETREATMENT TANK IF ONE IS NOT PRESENT.
· THE ACCESS LIDS TO THE TANK OPENINGS SHALL BE EXTENDED TO THE GROUND SURFACE.  INSTALL

RISERS AND COVERS TO SUIT.
· RISER ASSEMBLY SHALL BE EQUIPPED WITH SAFETY DEVICES AS PER CSA B66-21.

4) PUMP CHAMBER
· INSTALL A 300L MIN. PUMP CHAMBER IN SERIES AND DOWNSTREAM FROM THE SEPTIC TANK.
· AN ON-DEMAND EFFLUENT PUMP (I.E. MYERS ME3F, OR SIMILAR) AND A HIGH WATER ALARM SHALL BE

INSTALLED IN THE PUMP CHAMBER.
· THE OPERATIONAL FLOAT TETHER LENGTH SHALL BE SET SO THAT PUMP DUTY CYCLE DISCHARGES NO

MORE THAN 92L / DOSE (75% OF PIPE VOLUME).
· A 3mmØ DRAIN HOLE SHALL BE INSTALLED IN THE UNDERSIDE OF THE FORCEMAIN IN THE PUMP

CHAMBER NEAR THE WALL CONNECTION.
· RISERS WITH A COVER SHALL BE INSTALLED OVER THE PUMP CHAMBER TO PROVIDE ACCESS FROM THE

GROUND SURFACE.
· DISCHARGE PIPING FOR PUMP SHALL BE CONFIGURED SUCH THAT THE PUMP IS EASILY SERVICED FROM

THE GROUND SURFACE.

5) DISTRIBUTION BOX / FORCEMAIN

· A 32mmØ (NOMINAL) PVC SCH 40 FORCEMAIN SHALL BE USED TO CARRY THE EFFLUENT FROM THE PUMP
CHAMBER TO A 3.0m SECTION OF 100mm PVC PIPE WITH AN ELBOW @2%(min.) SLOPE TO THE HEADER
PIPE WITHIN THE LEACHING BED IN ORDER TO REDUCE THE SPEED OF THE PUMPED EFFLUENT UPON
ENTERING THE BED.

· THE FORCE MAIN SHALL BE INSTALLED TO GRAVITY DRAIN TO THE PUMP CHAMBER.
· THE FORCE MAIN SHALL BE OVERLAIN WITH 50mm T x 600mm C/W RIGID INSULATION.

6)   FILTER BED SIZE CRITERIA
· FILTER AREA REQUIRED = Q/75 = 975/75 = 13.0m²
· FILTER AREA PROVIDED = 2.0m x 6.5 = 13.0m²
· USE 2 RUNS OF 5.5m EACH @ 1.0 m o/c
· EXPANDED BASE REQUIRED = 975(15)/850 = 17.2m²
· TOTAL BASE AREA PROVIDED = 3.0m x 7.5m = 22.5m²

7) FILTER BED CONSTRUCTION GUIDELINES
· REMOVE ALL TOPSOIL WITHIN THE LIMITS OF THE SAND AREA AND SUBEXCAVATE TO AT LEAST

ELEVATION 98.80m, WHICHEVER IS GREATER.
· A MINIMUM THICKNESS OF 0.15m OF LEACHING BED SAND FILL, HAVING A PERCOLATION RATE OF NOT

GREATER THAN 8 min/cm, SHALL BE INSTALLED BELOW OVER THE EXPANDED BASE AREA.
· LEACHING BED SAND FILL SHALL CONSIST OF UNIFORM SAND WITH GRADING LIMITS SIMILAR TO 100%

PASSING 13.2mm SIEVE, LESS THAN 5% PASSING 0.075mm SIEVE AND HAVING A PERCOLATION RATE OF 6
TO 8 min/cm.

· THE FILTER SAND SHALL CONFORM TO THE REQUIREMENTS OF PART 8 OF THE OBC.
· THE DISTRIBUTION PIPES (2 RUNS OF 5.5m EACH) SHALL CONSIST OF 75mmØ PERFORATED PVC SEPTIC

PIPE WHICH SHALL BE EMBEDDED IN A CONTINUOUS 300mm THICK LAYER OF WASHED SEPTIC STONE.
· THE INVERT LEVEL OF THE DISTRIBUTION PIPES SHALL BE SET AT ELEVATION 99.88m AT THE HEADER

AND ELEVATION 99.85m AT THE FOOTER.
· THE ENDS OF EACH RUN SHALL BE INTERCONNECTED WITH A SOLID PVC FOOTER PIPE.
· THE CLEAR STONE LAYER SHOULD BE COVERED WITH A NON-WOVEN GEOTEXTILE FABRIC.
· THE SURFACE OF THE BED SHOULD BE COVERED WITH PERMEABLE SAND FOLLOWED BY

APPROXIMATELY 100mm OF SANDY TOPSOIL. THE BED AREA SHOULD BE VEGETATED.
· THE TOTAL THICKNESS OF THE COVER OVER THE CLEAR STONE SHOULD BE WITHIN A RANGE OF 0.3m TO

0.6m.
· THE SIDES OF THE BED SHOULD BE SLOPED IN THE RANGE OF 3H:1V OR SHALLOWER.

8) MINIMUM CLEARANCE DISTANCE FROM LEACHING BED
· 3.2m FROM ANY PROPERTY LINE
· 5.2m FROM ANY STRUCTURE
· 15.2m FROM ANY DRILLED WELL:
· 30.0m FROM ANY DUG OR SANDPOINT WELL.
· 5.0m FROM ANY POOL (UNLESS OTHERWISE APPROVED)
· 5.0m FROM ANY TREE (UNLESS OTHERWISE APPROVED)

9) MINIMUM CLEARANCE DISTANCE FROM TANK(S)
· 1.5m FROM ANY STRUCTURE
· 15.0m FROM ANY DRILLED WELL
· 3.0m FROM ANY PROPERTY LINE

10) GENERAL
· SNOW STORAGE SHALL NOT BE LOCATED OVER PROPOSED SEWAGE SYSTEM.
· THE SEWAGE SYSTEM HAS NOT BEEN DESIGNED TO SUPPORT TRAFFIC LOADING.
· THE BACKFILLING OF THE SEWAGE SYSTEM SHOULD MINIMIZE THE RISK OF OVER COMPACTION WITH

THE USE RUBBER TRACKED EQUIPMENT AND BY AVOIDING THE CREATION OF ANY CONSTRUCTION
ROUTES OR PATHWAYS OVER THE SYSTEM.

· ANY EXISTING IRRIGATION / SPRINKLER SYSTEM TO BE RELOCATED AWAY FROM PROPOSED LEACHING
BED.

· CONTRACTOR SHALL BE QUALIFIED AND REGISTERED UNDER PART 8 OF THE ONTARIO BUILDING CODE.
· ALL WORK SHALL BE CARRIED OUT IN ACCORDANCE WITH THE LATEST BY-LAWS, CODES, AND

REGULATIONS.
· CONTRACTOR SHALL REVIEW DRAWINGS IN DETAIL AND SHALL INFORM THIS FIRM (PATERSON GROUP

INC.) OF ANY  ERRORS AND/OR OMISSIONS ON DESIGN DRAWINGS IMMEDIATELY.
· CONTRACTOR SHALL BE RESPONSIBLE TO LOCATE AND PROTECT ALL EXISTING UNDERGROUND

SERVICES.
· CONTRACTOR SHALL VISIT THE SITE AND REVIEW ALL DOCUMENTATION TO BECOME FAMILIAR WITH THE

SITE AND SUBSURFACE SOIL CONDITIONS TO DETERMINE SUITABLE METHODS OF CONSTRUCTION.
· THE MANUFACTURER PROVIDES A LIMITED WARRANTY OF THE SYSTEM COMPONENTS. THE OWNER OF

THE SYSTEM MUST SIGN A MAINTENANCE AGREEMENT WITH THE MANUFACTURER'S REPRESENTATIVE.
THE HOMEOWNER IS RESPONSIBLE FOR THE ANNUAL FEES ASSOCIATED WITH THE MAINTENANCE.

· THIS FIRM HAS PROVIDED DESIGN SERVICES ONLY FOR THE SUBJECT SEWAGE SYSTEM. THE DESIGN
HAS BEEN CARRIED OUT IN ACCORDANCE WITH THE MANUFACTURER'S GUIDELINES AND OUR
INTERPRETATION OF PART 8 OF THE ONTARIO BUILDING CODE.

· CONSTRUCTION INSPECTIONS DURING THE INSTALLATION OF THE SEWAGE SYSTEM MAY BE REQUIRED
BY THE REGULATING AUTHORITY AND ARE STRONGLY RECOMMENDED BY THIS FIRM (PATERSON GROUP
INC.) DUE TO THE POTENTIAL VARIABILITY IN BEDROCK ELEVATION AT THE SUBJECT SITE.  IF THIS FIRM IS
TO COMPLETE ANY CONSTRUCTION INSPECTION(S), ADDITIONAL FEES MAY BE APPLIED.  CONFIRMATION
OF PAYMENT WILL BE REQUIRED PRIOR TO THE INSPECTION.

· THE TEST HOLE INFORMATION PROVIDED IS INTENDED TO BE USED FOR DESIGN PURPOSES ONLY, AND
SHOULD NOT BE RELIED UPON FOR CONSTRUCTION PURPOSES.  IF DISCREPANCIES ARE FOUND DURING
THE CONSTRUCTION PROCESS, IT IS THE CLIENT'S RESPONSIBILITY TO CONTACT THIS FIRM TO MAKE
ANY NECESSARY COMMENTS OR REVISIONS.  ADDITIONAL REVISIONS ARE NOT CONSIDERED PART OF
THE DESIGN WORKS AND WILL BE CONSIDERED AS AN ADDITIONAL COST.
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