
 
 

AZIMUTH ENVIRONMENTAL CONSULTING, INC.   
 
 

 
 
 
 
 
 
 
 
 

Hydrogeological Impact Assessment 
 

Innisfil Executive Estates Phase 2 
 

Town of Innisfil, Ontario 
 
 
 
 
 
 
 
 
 
 
 

Prepared for: 
1820839 Ontario Ltd. 

 
 

Prepared by: 
Azimuth Environmental 

Consulting, Inc. 
 
 

June 2020 
 

AEC 17-069 
 
 
 
 
 
 



 

642 Welham Road, Barrie, Ontario  L4N 9A1 
telephone: (705) 721-8451 • fax: (705) 721-8926 • info@azimuthenvironmental.com • www.azimuthenvironmental.com 

 
June 18, 2020 

AEC 17-069
 
1820839 Ontario Ltd. 
950 Shoreview Drive 
Innisfil, Ontario   
L9S 5A7 
 
Attention: Wayne Ezekiel 
 
Re: Hydrogeological Impact Assessment 
 Innisfil Executive Estates Phase 2 

 Block 39 and 41, R.P. 51M-1045,  
 Town of Innisfil, County of Simcoe 
 
Dear Mr. Ezekiel: 
 
Azimuth Environmental Consulting, Inc. (Azimuth) is pleased to provide our 
Hydrogeological Impact Assessment for a property located in the Village of Stroud, 
Town of Innisfil, ON (the “Site”).  This work is intended to support a Draft Plan of 
subdivision for the Innisfil Executive Estates Phase 2 (IEE Phase 2) development. 
 
This evaluation focuses on the existing soil and ground water regime underlying the Site 
and the potential for the proposed development to impact the existing conditions. Our 
evaluation also includes a Reasonable Use Policy (RUP) assessment update in addition to 
a Water Balance evaluation to support the development of 21 lots on the above noted 
Site.  Our assessments only addresses the Phase 2 lands, as the Phase 1 lands were 
previously evaluated and approved.  Phase I lands were developed implementing 8 lots 
with tertiary treatment. 
 
Based on the results of our analysis, it is concluded that the environmental conditions 
upon the Site will allow up to 21 residential lots to be developed in compliance with the 
Lake Simcoe Regional Conservation Authority (LSRCA’s) Water Budget 
Policies/standards as well as the Ministry of the Environment Conservation and Parks 
(MECP's) RUP. This is contingent on the use of tertiary treatment technology for all 21 
IEE Phase 2 lots and 8 IEE Phase 1 lots. 
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If you have any questions or require further information, please do not hesitate to call the 
undersigned.   
 
Yours truly, 
AZIMUTH ENVIRONMENTAL CONSULTING, INC. 
 
 
 
 
Jackie Coughlin, B.A.Sc., P.Eng.   Jennifer Millington, M.A.Sc., P.Geo. 
Senior Environmental Engineer   Hydrogeologist 
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1.0 INTRODUCTION 
Azimuth Environmental Consulting (Azimuth) was retained by1820839 Ontario Ltd. to 
complete a Hydrogeological Impact Assessment to support a Draft Plan of Subdivision 
for 21 lots for the Innisfil Executive Estate Phase 2 (IEE Phase 2) development.  This 
study only addresses the Phase 2 lands, as the Phase 1 lands were previously evaluated 
and approved. 
 
The purpose of this assessment is to characterize the existing hydrogeological conditions 
at the Site and the potential for the proposed IEE Phase 2 development to impact the 
existing environmental conditions including the potential for adverse effects from the 
proposed new sewage systems on local ground water resources. 
 
A portion of the Site is considered a Significant Ground Water Recharge Area (SGRA) 
and the entire Site is considered a Highly Vulnerable Aquifer (HVA).  The Site is also 
located within a Wellhead Protection Area D (WHPA-D) but is not in a WHPA-Q1 or 
WHPA-Q2.  The Site is within 500m of a municipal well and is within the 25-year 
Capture Zone Boundary. Due to the Site’s classification as a Major Development and its 
location within a SGRA, it is subject to the LSRCA’s Water Budget policy and therefore 
a water balance was completed for the Site.Given that the proposed development is 
located within the WHPA-D boundary of a municipal well field, conformity with Source 
Water Protection and the Clean Water Act has also been evaluated as part of this work. 
 
The remainder of this report presents the background information and provides the results 
of our evaluation and associated conclusions and recommendations. 

2.0 BACKGROUND 
The Site is located on the east boundary of the community of Stroud.  The legal 
description of the Site is Block 39 and 41, Plan 51M-1045 (Part of Lot 17, Concession 
10, in the former Geographic Township of Innisfil, Town of Innisfil, County of Simcoe, 
Ontario) (Figure 1).   
 
The first phase of the IEE development ("IEE Phase 1")was approved in 2015 by the 
Town of Innisfil and included 38 single detached residential lots, internal roadways, a 
stormwater management block (Block 42) and two vacant blocks (Block 41 and 39) 
designated for future development (Figure 2).   
 
The second phase of the IEE development ("IEE Phase 2") consists of future 
development Blocks 39 and 41 (4.78 hectares / 11.81 acres) which will be subdivided for 
the creation of 21 single detached residential lots (Figure 3).  The Phase 2 draft plan also 
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includes an internal roadway from Robinson Avenue (0.569 hectares/1.406 acres), 
appropriate buffers from the Metrolinx railway line (0.385ha/0.951aces), and the berm 
area to be transferred to the Town of Innisfil (0.222 ha. / 0.547 ac).  Each lot will 
incorporate tertiary treatment with inground disposal of the treated effluent.  Water 
supply will be provided from the Town of Innisfil. 
 
As part of IEE Phase 1 development, Azimuth completed a Reasonable Use Policy (RUP) 
assessment for the IEE Phase 1development.  The RUP assessment was accepted and 
resulted in the approval of 38 residential lots on conventional treatment systems 
(Azimuth, 2011).  The RUP assessment has since been updated to reflect the IEE Phase 2 
development for 21 lots.  The ability to meet the MECP's RUP for the proposed 
development is contingent on the use of tertiary treatment technology for Phase 2 and the 
use of tertiary treatment units (TTU's) on 8 lots in the previously approved IEE Phase 1 
development. TTU’s have now been installed on Lots 8 in the IEE Phase 1 subdivision 
(Appendix D).The updated RUP assessment is provided in Section 6.0 of this report. 
 
2.1 Adjacent Land use 

Adjacent land use consists of existing single detached residential development to the 
south and west within the Village of Stroud (and includes the IEE Phase 1 residential 
subdivision), agricultural farm land to the north, the Metrolinx Railway to the east, and 
agricultural farm land and some rural residential dwellings to the east situated outside the 
settlement area boundary of Stroud)..  There is one single detached residential dwelling 
(Robertson residence) located adjacent the southwest corner of the IEE Phase 2 
development.  
 
2.2 Information Sources 

Our assessment considered available literature data / technical reports for the Site as well 
as the completion of an on-Site field program (i.e., soil, ground water monitoring).  
Information provided by the following sources was utilized in the course of this 
evaluation: 
 

 Reasonable Use Assessment IEE Phase 1 (Azimuth, 2011); 
 Geotechnical Investigation (Terraprobe, 2011); 
 Functional Servicing and Storm Water Management Report (WMI Engineering, 

(2020); 
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3.0 ENVIRONMENTAL SETTING 
3.1 Physiography and Soils 

Physiographically, Chapman and Putnam (1984) define the Site as part of a region known 
as the Peterborough Drumlin Fields.  Most of this region is located to the south and east 
of Lake Simcoe, although the Site is within the western edge of a smaller portion of the 
drumlin field located just south of Kempenfelt Bay. 
 
The Soil Map of Simcoe County (Canada Department of Agriculture, 1959) defines the 
surficial soils as part of “Bondhead Sandy Loam” that is grey, calcareous and exhibits 
good drainage characteristics.  The Quaternary Geology Map of Ontario (Barnett, et al., 
1991) states that the main surficial soil unit is classified as “Newmarket Till”, which 
generally consists of a sandy silt to silt matrix containing moderate to high levels of 
carbonate and clasts. 
 
Although the majority of Stroud is serviced by a municipal drinking water system, a 
review of the local MECP well records and the 2004 Golder South Simcoe Ground Water 
(SSGW) Study for the Town of Innisfil (Stroud) was undertaken to compile supporting 
hydrogeological data for the Site.  The stratigraphic descriptions provided in water well 
records acquired from the MECP records indicate a surficial layer of sand, silty sand and/ 
or sand clay mixtures (<10m), underlain by a fine to medium sand layer (10-25m thick).  
Below the fine to medium sand are moderately thick, alternating clayey/ sandy silt and 
fine grain sand/ sand gravel mixtures which extend to >60 metres below ground surface 
(Golder et al., 2004).   
 
3.2 Topography and Site Drainage 

The local topography of the area is defined as smooth to gently sloping.  The Site has no 
marked relief, with a majority of the development sloping to the southeast towards the 
stormwater management pond situated adjacent along the south boundary of the IEE 
Phase 2 development.  Elevations range from ~275metres above sea level (m asl) to ~268 
m asl across the Site. 
 
Shallow ground water on the Site would be controlled by the topography and thus would 
flow in a southeasterly direction towards the storm water management pond.  Regional 
ground water flow is towards Lake Simcoe. 
 
3.3 Hydrogeology 

3.3.1 Municipal Supply 

The SSGW Study for the Town of Innisfil (Golder et al., 2004) indicates the presence of 
two shallow aquifers (A1 and A2) and two (2) deep aquifers (A3 and A4) within the 
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general area of Innisfil.  The majority of the municipal water supply systems in Innisfil 
utilize the deeper aquifer units, which are typically found at elevations below 200m asl.  
 
Flow in the upper aquifer system is primarily influenced by the local topography and 
drainage and flow in the lower aquifer systems are influence by the bedrock topography 
and the regional hydrogeological features. 
 
The Golder et al., (2004) report provides greater detail of the Site because of it location 
relative to the Stroud municipal wells. As shown in Figure 9.2.2 of the South Simcoe 
Ground Water (SSGW) Study, the shallow aquifer system (A1/A2) is present at 
elevations above 200 m asl within the vicinity of the study area and the deeper aquifer 
system is present at ~155-195 m asl (A3).  The shallow aquifer system is composed of 
fine grained sand and/or sand and gravel and is separated by a ~20-30m thick confining 
layer consisting of clayey silt, clay and sandy silt and clay.  Aquifer A3 is separated from 
A2 by a 20-30m thick silt and clayey confining layer. 
 
The Stroud municipal drinking water system obtains its water from two (2) municipal 
wells (Wells 2 and 3) both of which pump from regional Aquifer A3 which is reportedly 
overlain by 60m or more of till material with intervening aquifers as described above 
(Golder et al., 2004).  
 
3.3.2 Private Wells 

At this property and in the general area of Stroud, the shallow aquifer is not the preferred 
potable water source because of potential connections to surface contaminant sources 
from septic beds located upgradient of the Site.  As such, the deeper aquifer system is 
primarily used to supply water in the Village of Stroud.   
 
The closest private well to the Phase 2 development is located on the Robertson property, 
adjacent the southwest corner of the IEE Phase 2 development.  According to the well 
record, the well is 23.2m deep and consists of 3m of layer of sand overlying 7m of clay 
overlying 12.5 m sand (see Figure 6).   
 
A well survey of the area downgradient of the Site was completed by Azimuth however 
mapping provided by InnServices indicates that servicing is provided along Victoria 
Street (west of the tracks), thus many of the dwellings to the south of the Site are 
presumed to be connected to the municipal drinking water system.  Most of the wells 
(existing or otherwise decommissioned) are between 20-50 years old and target or 
previously targeted the shallow or intermediate aquifer at an average depth of 18m bgs. 
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There are a few dwellings situated east of the railway line.  Mapping indicates that the 
closest well to the Site would be located~60m to the east of the Site however no 
information could be obtained about the location and/ or type of well from the owner and/ 
or MECP well record database.  The next closest well is a drilled well located ~150m to 
the east-southeast however no information could be obtained from the MECP well record 
database.  In general, most of the drilled wells in this area are old (1960's) and appear to 
have been previously dug wells according to the well records.  Well depths range 
between 12.8m and 33.5m bgs. 

4.0 HYDROGEOLOGY EVALUATION 
4.1 Soil Investigations 

Previous soils investigations which included the IEE Phase 1 development were 
completed by Geospec Engineering Ltd. (Geospec) in 2010.  As part of these field 
investigations a total of eight (8) boreholes (BH-1 thru BH-9) were excavated to between 
3.3 and 5.2 m bgs.  Three boreholes were retrofitted as wells (i.e., G-3, G -8 and G-9).   
 
Five of the excavations (BH-1 thru BH-8) were completed within the IEE Phase 1 
development lands; and two excavations (BH-7 and BH -9) were completed within the 
IEE Phase 2 development lands including testwellG-9.  Test well G-9 (now abandoned) is 
located within the centre part of IEE Phase 2 and is ~5.2m deep.  BH-7 was located in the 
southwest corner of the Phase 2 area and is 5m deep (Figure 4). 
 
The surficial soil descriptions provided by Geospec indicate a silt & sand/ sand & silt till 
in the IEE Phase 1 area and a silt till with some sand and gravel underlain by sand and silt 
deposits in the southeast part of the Site.  Perched ground water conditions were noted in 
the southeast part of the Site (Geospec, 2011). 
 
In support of the Phase 2 development plan, supplementary test pitting and soil sampling 
was completed by Azimuth in October 2017 and in March 2018.  The purpose of the soil 
sampling was to identify the native soils, as well as the presence or absence of a shallow 
ground water table within the IEE Phase 2 lands.   
 
A total of thirteen test pits (TP-1 through TP-13) were excavated to ~ 3m bgs, seven (7) 
of which were retrofitted with a standpipe for the purposes of monitoring shallow water 
table conditions.  Test pits 1through 5were excavated within the north to the central part 
of Site and TP- 6 through TP-13 were excavated within the south part of the Site.  Water 
levels were monitored at seven locations and at Geospec's Test well G-9. 
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The overburden soils in the north part of the Site can be described as silty sand and 
gravel.  The overburden soils in the south part of the Site can be described as sand with a 
trace of silt. Ground water was not observed in any of Azimuth's test pits. 

4.1.1 Grain Size Analysis 

At the conclusion of Azimuth’s field investigation, nine representative surficial soil 
samples were submitted to Terraprobe for grain size analysis and permeability testing 
(‘T’ time).  The purpose of this testing is to characterize the grain size distribution for the 
shallow overburden soils, as well as to determine an estimated infiltration rate (‘T’ time)/ 
permeability rate for use in the design of the future septic beds.   
 
The location of the test pits is provided on Figure 4 and the grain size reports are 
provided in Appendix B.  The permeability of the native materials varies somewhat 
across the Site from a lower permeability soil being observed in the north half to a much 
higher permeable soil observed in the south half.  Percolation rates ranged between 45-
50min/cm at two locations within the north part and between 2-12min/cm at the seven 
remaining locations. 
 
Table 1:  Soil Summary 

Location Depth 
m bgs 
(feet) 

Unified Soil 
Classification 

Soil Description T-Time 
(min/cm) 

TP-1 0.6(2) SM Silty Sand, some Clay, trace gravel 45-50  
TP-3 0.6(2) SM Silty Sand, trace gravel, trace silt 2-4  
TP-4 0.9 (1) SW-SP Gravelly sand, trace silt 4-6 
TP-6 0.6(2) SM Silty Sand, some Clay, trace gravel 45-50 
TP-7 1.8 (6) SP Sand with trace silt, trace gravel 3-5 
TP-8 1.8 (6) SW-SP Sand and Gravel with trace silt  2-4 
TP-10 1.8 (6) SP Sand with trace silt, trace gravel 4-6 
TP-11 1.0 (3) SW-SP Sand with some silt, some gravel 10-12 
TP-12 1.2 (4) SP Sand with trace silt, trace gravel 4-6 

 
4.1.2 Ground Water Monitoring 

Ground water monitoring was completed at seven monitoring locations (TW-1 through 
TW-7) as well as at Terraprobe's existing monitoring well location (G9) between October 
6, 2017 to August 29 2018.  This includes manual measurements taken in March, April, 
and June 2018 to capture high water table conditions during spring freshet.  With the 
exception of TW-3, TW-6, TW-7 and G9, all monitoring locations were dry (Figure 5). 
 
In that regard, the water level was measured at depths between 1.7 and 4.3m bgs.  The 
highest water levels were observed in March 2018at TW-3, TW-6, and TW-7 and April 
2018at G9 (Table 2).  It is noted that upon installation, the end cap of TW-6 and TW-7 



 
 

AZIMUTH ENVIRONMENTAL CONSULTING, INC.  7 
 

 

was not punctured to allow for the drainage of collected water.  This technique was 
applied for the remaining well locations.  Since these two locations were the only wells to 
have recorded water levels in March, and since the recorded water level was less than 
10cm above the base of the well (i.e. within the well cap and not within the screen as 
water within the screen has migrated back into the overburden), these measurements are 
not considered representative of the water table elevation.  The high water level condition 
is therefore considered to be the levels measured in April, which are shown in red text 
and bold in Table 2.  
 
Table 2:  Ground Water Level Measurements 

Monitoring 
Location 

Location 
Relative to Site 

Boundary 

Well 
Depth 
(mbgs) 

Ground 
Elevation 

(masl) 

March 7, 
2018 

mbgs/masl 

April 26, 
2018  

mbgs/masl 

June 12, 
2018  

mbgs/masl 
TW-1 North 2.75 272.0 dry / <269.3 dry / <269.3 dry / <269.3 
TW-2 Central 

northwest 
2.83 272.5 dry / <269.7 dry / <269.7 dry / <269.7 

TW-3 Central west 2.61 272.0 dry / <269.4 1.91 / 270.1 dry / <269.4 
TW-4 Southwest 2.60 269.0 dry / <266.4 dry / <266.4 dry / <266.4 
TW-5 Central east 2.20 270.0 dry / <267.8 dry / <267.8 dry / <267.8 
TW-6 Central east 2.95 268.0 2.93 / 265.1 dry / <265.1 dry / <265.1 
TW-7 Southeast 3.10 267.5 3.03 / 264.5 dry / <264.4 dry / <264.4 
G9** Center of Site 5.13 271.4 3.61 / 267.8 1.70 / 269.7 4.33 / 267.1 

** Terraprobe well, 2011 

 
Water level measurements are expected to fluctuate seasonally, particularly during 
periods of high precipitation and spring runoff.  The presence of high water at TW-3 and 
G9 may indicate the presence of a localized perched condition.  Based on the above, 
ground water control measuring during excavations may be required during foundation 
construction if work is completed in the spring.  It is therefore recommended that 
construction occur in the dry summer months to reduce or eliminate the need for 
temporary dewatering. 

5.0 WATER BALANCE 
In order to determine the potential changes to the natural ground water recharge 
conditions, a pre- and post-development water balance assessment has been completed 
using the Thornthwaite and Mather method (1957).  This method evaluates 
evapotranspiration based on precipitation and temperature.  Residual soil saturation is a 
function of topography and soil type.  Monthly data are tabulated from daily average 
temperature and precipitation, and the water budget is a continuous calculation over the 
period of record.  To clarify, the method and the approach used by many individuals in 
examining infiltration resets annual conditions (moisture deficit, snow storage, etc.) over 
the winter months because of the general lack of infiltration during the frost period.  
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However, we maintain those records and carry them forward from month to month during 
the entire period of record. 
 
Values were determined on a monthly basis, compiled from daily Environment Canada 
meteorological data station located in Barrie, Ontario between 1970 and 2017 (Station ID 
6110557).  The calculations are based on the average conditions during this period; the 
average precipitation was 908 mm, rainfall was 655 mm, evapotranspiration was 484 mm 
and the surplus was 424 mm. 
 
5.1 Land Use 

5.1.1 Pre-Development 

The entire pre-development Site area can be classified as meadow land use (Table 3). 
 

Table 3: Pre Development Area Classification 
Land Use Land Area (m2) 
Meadow 47,800 

TOTAL 47,800 
  

 
Land within the pre-development scenario is considered 0% impervious.   
 
5.1.2 Post-Development 

Land within the post-development Site is considered landscaped grass, driveway, roads, 
sidewalk, and structures.  The post-development land area is summarized in the below 
Table 4: 
 

Table 4: Post-Development Area Classification 
Land Use Land Area (m2) 
Landscaped Grass 39,322 
Driveways 1,320 
Roads 2,438 
Sidewalk 540 
Structures 4,180 

TOTAL 47,800 
  

 
Land within the post-development scenario is considered 18% impervious.  The 
impervious area is associated with the structures, driveways, sidewalks, and internal 
roads. 
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5.2 Infiltration 

Infiltration factors for the Site were estimated based on the underlying soil, local 
topography, and ground cover as per Table 2 of the Ministry of Environment and Energy 
(MOEE) Hydrogeological Technical Information Requirements for Land Development 
Applications (1995).   
 
The soil variable factor was determined by taking into account information obtained from 
the previous field programs completed for the Site (Section 4.1.1).  This information 
confirms that the surficial material is composed primarily by a silt/sand material. 
 
The infiltration factors utilized in the water balance assessment are summarized in Table 
5 below.   
 
Table 5: Summary of Pervious Land Infiltration Factor 
Land Use Infiltration Factor Assumption 
Meadow 0.65 Rolling land, sand/silt soil, meadow land 
Landscaped 0.60 Rolling land, sand/silt soil, lawn 

 
5.2.1 Pre-Development 

Pre-development infiltration was determined by multiplying the annual average surplus 
amount, the area of each land use, and the infiltration factor for each land use.  The pre-
development annual infiltration is therefore 13,174 m3/year from meadow land 
(Appendix C). 
 
5.2.2 Post-Development 

Post-development infiltration (without mitigation) was determined by multiplying the 
annual average surplus amount, the area of each land use, and the infiltration factor for 
each land use.  The post-development annual direct infiltration is therefore 10,004 
m3/year from landscaped grass.  There is therefore a decrease in infiltration of 3,170 
m3/year from pre- to post-development without mitigation which represents 24%.  
 
As noted above, the Site is considered a HVA and SGRA within a WHPA-D.  Sites 
located within a HVA may have restrictions on the type or location of LIDs employed for 
additional infiltration.  However, since the Site is considered low density residential, it is 
our understanding that there are no applicable infiltration restrictions. 
 
Additional infiltration will be gained by directing rooftop runoff toward the adjacent 
grass surface.  There is approximately 4,180 m2 of rooftop area which will contribute to 
indirect infiltration.  The infiltration volume for rooftop downspouts is determined by 
multiplying the area (4,180 m2) by the annual rainfall (655 mm) by the infiltration 
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coefficient of the receiving land use (0.60) and by 80% to account for a 20% 
evapotranspiration factor.  The total infiltration gained through this method is 1,314 
m3/year.  This brings the total infiltration to 11,318 m3/year in the post-development 
(with mitigation) scenario which leaves a deficit of 1,856 m3/year. 
 
Through consultation with WMI & Associates Limited it is our understanding that a grass 
swale network will be used around the perimeter of the proposed development to capture 
runoff and convey this water to the storm water management pond.  It is assumed that the 
majority of overland flow within the Site will be conveyed toward this feature. 
 
Grain size analysis was completed at numerous locations across the Site (Section 4.1.1).   
Percolation rates ranged between 45-50min/cm at two locations within the north part and 
between 2-12min/cm at the seven remaining locations.  Due to the variability in material, 
a conservative value of 45 min/cm (or 320 mm/day) was utilized for swale infiltration.   
 
The water balance currently has a deficit of 1,856 m3/year. If it is assumed that 
infiltration within the swale network will occur over 15 days, then the grass swale will be 
required to cover an area of 772 m2.  This was determined by dividing the required 
volume (1,856 m3) by the length of infiltration (15 days), and by the infiltration rate (320 
mm/day).  The swale area was then multiplied by a conservative factor of 2.  This 
represents a swale 1m by 772m long or 2m by 386m long swale network.  This 
methodology assumes that the swale will be positioned so that it can collect the majority 
of runoff from the Site and that the runoff is available for infiltration.  It is our 
understanding that this will be considered/ incorporated by WMI & Associates Limited 
into the storm water design.   
 
Based on the information summarized in Section 4.1.2 the high water level at the Site is 
at maximum 1.7 mbgs.  Significant grading is not anticipated prior to development.  
Since the incorporated LIDs will occur at the ground surface there is at least a 1m vertical 
separation between the high ground water table and the proposed LIDs (rooftop diversion 
and conveyance swale). 
 
5.2.3 Water Balance Summary 

Using the climate model data and calculations mentioned above, the following pre and 
post-development infiltration values have been summarized (Appendix C). 
 
Ground water infiltration at the Site could decrease by up to approximately 24% if no 
mitigation measures are employed.  This reduction is based on the creation of impervious 
surfaces associated with driveways, sidewalks, roads, and structures.  The 24% reduction 
equates to approximately 3,170 m3/year.    
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The reduction is eliminated when mitigative strategies are employed (i.e. rooftop 
diversion and swale conveyance network.  The LIDs account for an additional 3,170 m3 
of infiltration per year, which brings the total post-development infiltration volume to 
match the pre-development infiltration volume.  As such, the water balance for the Site 
meets the Lake Simcoe Region Conservation Authority (LSRCA) requirements. 
 
5.3 Well Head Protection Areas 

As indicated in Section 4.2 of the Town of Innisfil’s Official Plan, well head protection 
areas were defined in the South Simcoe Ground Water Study (2004).  The study 
identifies areas around municipal wells susceptible to ground water contamination.   
 
As presented in Figure 9.6.1 of the South Simcoe Ground Water Study, the proposed 
development is located within the “25-year capture zone boundary” of the Stroud 
municipal well field.  Although the Site is located in close proximity to these wells, the 
capture zone extends to the southeast, which would indicate that the subject development 
property is downgradient of the municipal well locations.   
 
Furthermore, the Stroud water supply system obtains its water from regional Aquifer A3 
which is less than 200 m asl and is overlain by ~60 m of till material (Golder et al, 2004).    
The SSGW study also indicates that the capture zones for the Stroud well field are 
completely within a medium vulnerability area (Golder et al., 2004); however, the 
vulnerability is more representative of the shallow unconfined aquifer and does not 
reflect the 60 m thick aquitard that exists between the shallow aquifer and the municipal 
aquifer.   

6.0 GROUND WATER / RUP ASSESSMENT 
As part of the IEE Phase 1 development, Azimuth completed a Reasonable Use Policy 
(“RUP”) assessment for the entire parcel of land.  The RUP assessment was accepted and 
resulted in the approval of 38 residential lots, each serviced by a conventional treatment 
system (Azimuth, 2011).  The RUP assessment is now being updated as part of this 
Report to reflect the IEE Phase 2 development containing 21 lots.  The ability to meet 
RUP is contingent on the use of tertiary treatment units (TTUs) for all 21 lots and the 
installation of TTUs on 8 lots located within the previously approved IEE Phase 1 
subdivision. TTU permits for the applicable Phase 1 lots are provided in Appendix D.  
 
Tertiary treatment technology can reduce nitrate concentrations to between 15 – 25mg/L 
(NO3-N) with an average 20mg/L depending on the technology used.  In this case, a 
Norweco’s Hydro-Kinetic FEU system is considered a typical system that could be used, 
reporting a removal rate of 67% for total nitrogen.  For the purposes of demonstrating 
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compliance with the RUP, the calculations include 21 Phase 2 TTUs, 8 Phase 1 TTUs 
and 30 Phase 1 conventional septic systems. 
 
6.1 Private Well Evaluation 

The primary focus of the ground water assessment is on impacts to off -site downgradient 
wells from septic beds.  The closest private well to the IEE Phase 2 development is 
located on the Robertson property, located near the southwest corner of the Phase 2 
development.  The drilled well is located within the northwest corner of the Robertson 
property (Figure 6).  The target aquifer is overlain with 7 m of clay which should be 
sufficient to protect this well from surface water contaminants, however sampling would 
be required to confirm this assumption.   
 
According to the MECP well database, there are a number of wells located along Victoria 
Street to the south and southeast of the Site.  Most of these wells (existing or otherwise 
decommissioned) are between 20-50 years old and target or previously targeted the 
shallow or intermediate aquifer at an average depth of 18m bgs.  Although mapping from 
InnServices illustrates some of the dwellings along Victoria Street are municipally 
serviced, there are 2 dwellings located immediately adjacent Lots 20 and 21 of the IEE 
Phase 2 development that may not be municipally serviced (See Figure 6).  No wells 
could be observed at the front or rear of these properties however the aerial imaging 
suggests that septic beds are located within the rear of these lots thus any wells (if 
present) would be located along the front or side of the dwelling to adhere to the 
minimum Ontario Building Code (OBC) setbacks between wells and septic systems (i.e., 
15m-30m).  If wells do exist on these properties, the proposed septic beds on Lots 20 and 
21 can be strategically placed to maximize OBC setbacks between the proposed bed 
locations and any off site wells. 
 
For the remainder of the Site, the treated effluent discharging to the proposed disposal 
beds would flow with shallow ground water in a southeasterly direction.  Most of the 
wells along Victoria Street (if present) would also be located at the front of these 
properties (>100m away from the Phase 2 property), to maximize wells setbacks from 
their own septic systems located within the rear of these properties.  Any wells situated 
on the east side of the railway line are more transgradient to the flow of ground water 
from the Phase 2 Site therefore impacts would not be anticipated. 
 
6.2 Reasonable Use Policy Assessment 

A ground water assessment is typically evaluated within the scope of the MECP 
Reasonable Use Policy (RUP Procedure B-7-1), the 2008 MECP Guideline for Sewage 
Works (MECP, 2008) and/ or MECP Procedure D-5-4 (MECP, 1996). The RUP 
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describes acceptable levels of parameters that are permitted to reach the downgradient 
property boundary in the ground water regime.   
 
In general, RUP is only applicable to large sewage works with a point source discharge 
(i.e., treatment systems that generate >10,000 Lpd).  As the sewage volumes for each lot 
are significantly less than 10,000 Lpd, they are regulated under the OBC.  Therefore, 
RUP does not strictly apply in this case however can be used as a guide to determine 
concentration levels at the downgradient property boundary and evaluate any undesirable 
environmental impacts from sewage disposal systems.   

6.2.1 RUP Assumptions 

The following assumptions were used in the RUP evaluation: 

Nitrate Criteria:  Nitrate (as nitrogen) is the main contaminant of concern for sewage 
works that discharge effluent to the ground water regime due to the potential for health 
related impacts in drinking water supplies.  Under a Reasonable Use evaluation, the 
quality of drinking water must not be degraded by an amount in excess of 25% of the 
difference between background concentrations and the ODWQS for health related 
parameters (i.e., 10 mg/L for nitrate-N).  Historical use of RUP has accepted the 
maximum compliance criteria for nitrate at the downgradient property boundary as 10 
mg/L (ODWQS for nitrate-N) for residential lot development.  For the purposes of this 
assessment, a value of 10 mg/L (nitrate-N) was used as the maximum RUP compliance 
criteria.   

 
Dilution Area: RUP considers dilution only, and therefore it is highly conservative.  
Because an individual lot is relatively small, and infiltration from the full lot contributes 
to dilution, thus the entire property (4.78ha) is used for the dilution calculation. This 
includes areas designated for internal roads, the Metrolinx widening and other lands 
transferred to the Town. 

 
Background Nitrate:  MECP Guideline B-7-1 describes the background concentration to 
be used in the RUP calculations as “Background is considered to be the quality of ground 
water prior to any man-made contamination.”  Any elevated nitrate concentrations 
observed at the Site are assumed would be related to agricultural fertilizer application, 
and therefore a pre-anthropogenic background of 0.2 mg/L is appropriate for this variable 
and is consistent with the MECP guideline since RUP uses this variable to reflect the 
concentration of the precipitation infiltrating on the property. 
 
The value of ~10mg/L reflects the shallow ground water condition and represents the 
water that is underflowing the Site from upgradient areas, which is not used in the RUP 
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calculation.  However, the RUP allows the reviewer to consider site conditions in 
evaluating the “reasonable use” of the receiving ground water regime.  In this case, the 
shallow ground water regime has been impacted by nitrate levels from both agricultural 
practices and septic inputs from the existing Stroud community.  As described in 
Guideline B-7 (Section 4.1), it is appropriate for the proposed development to discharge 
septic effluent into the shallow unit, reflecting its “reasonable use”, as it has been 
contaminated and the contamination is expected to continue. 
 
Influent Nitrate Concentrations:  Typical nitrate (NO3-N) values for weak to medium 
domestic sewage for a standard Class IV system range between 20 and 60mg/L (Metcalf 
& Eddy, 1972.) with an average concentration of 40 mg/L (NO3-N).  However, tertiary 
treatment can reduce nitrate concentrations by 50-67% (e.g., WBS, Norweco’s Hydro-
Kinetic FEU system) depending on the technology used. Using the above tertiary 
treatment technologies, nitrate concentrations can be reduced to between 15 – 25mg/L 
(NO3-N) with an average 20mg/L.  For the purposes of this assessment, a nitrate 
concentration of 20mg/L is used for tertiary treatment and 40mg/L is used for 
conventional treatment. 
 
Annual Sewage Volume: The average daily volume for a single residential home is 
typically between 800-1000Lpd.  As per Procedure D-5-4 (MECP, 1996), the volume of 
sewage should not exceed 1,000Lpd when evaluating contaminant attenuation for 
residential development.  For the purposes of this assessment, 1000Lpd is used. 
 
Infiltration Rates:  In 2008, the MECP modified the RUP assessment and have 
incorporated a constant quantity of dilution in the calculation (MECP, 2008).  The 
quantity is 250mm of water per year (mm/a) over the area of the contaminant plume. For 
the purposes of the RUP evaluation, an average infiltration rate of 279.5 mm/a is used 
since it represents Site specific conditions (see below)  The infiltration rate is lower than 
that used in the original 2011 RUP evaluation reflecting an updated water budget 
analysis. 
 
As part of this evaluation, a water budget was prepared using the Thornthwaite and 
Mather (1957) method using the Environment Canada meteorological data at Station 
6110557 (Barrie) between 1970 and 2018.  The average annual water surplus is 430 mm 
representing the amount of water available annually to infiltrate into the ground water or 
run off as surface water.  During this period, the average annual precipitation was 
912 mm, the average annual rainfall was 657 mm, and the average annual 
evapotranspiration was 481 mm.  Snowmelt accounts for 255 mm of the annual surplus 
and the remainder (175mm) is split between runoff and infiltration in the non-freezing 
times of the year (rain surplus).  Considering that the surficial geology within the study, 
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the majority of the site being cultivated and the flat nature of the topography, it was 
determined that between55 to 75% (average 65%) of the water surplus will infiltrate 
across the Site.  By multiplying the annual average precipitation surplus amount (430) by 
the soil infiltration rate (65%), infiltration is estimated to be approximately 279.5 
mm/year for the Site. 
 
6.3 Prediction of Contaminant Attenuation 

The nitrate concentration at the Phase 2 development boundary can be estimated using 
the nitrate dilution equation: 
 
Cpb= Q1C1+ Q2C2 
 CT   where, 
 

 Q1 = dilutions area (m2) x infiltration (m/a) = total development area (m2) x 
infiltration rate (m/a); 

 C1 = (background nitrate concentration from precipitation) ~ 0.2 mg/L; 

 Q2 = (annual sewage volume) =1,000 Lpd (MECP, 1996); 

 C2 = (effluent NO3-N concentration in sewage) = 40.0 mg/L (conventional 
treatment) or 20mg/L (tertiary treatment); 

 QT = (total offsite sewage volume) = Q1+Q2; 

 Cpb = contribution of nitrate at downgradient property boundary is ≤10 mg/L. 

IEE Phase 2 Development: 
 

 Q1 = Phase 2 dilution area (m2) x infiltration (m/a) = 47,800 m2 *179.5 m/a 
infiltration = 13,360 m3/a); 

 C1 = (background nitrate concentration from precipitation) = ~ 0.2 mg/L; 

 Q2 = (Phase 2 sewage volume) =1,000x 21 = 21,000 Lpd; 

 C2 = (effluent NO3-N concentration in sewage) = 20mg/L (tertiary treatment); 

 QT = (total offsite sewage volume) = Q1+Q2; 

 Cpb = contribution of nitrate at downgradient Phase 2 boundary is ≤10 mg/L. 

 
Based on the above assumptions, the average nitrate-N concentration at the Phase 2 Site 
boundary is estimated to be 7.4 mg/L.  The RUP results indicate that the average loading 
at the Site boundary is below the 10 mg/L criteria, thus the MECP RUP is met for the 
IEE Phase 2 development.  A sensitivity analysis was also completed using a higher 
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effluent NO3-N concentration (25 mg/L NO3-N) and the results indicated an RUP value  
is ≤10mg/L; therefore our approach is considered conservative. 
 
IEE Phase 1 and Phase 2 Development: 
As part of the technical evaluation undertaken in support of the IEE Phase I development, 
Azimuth completed a Reasonable Use Policy evaluation for the 17.5 ha parcel of land 
(Azimuth, 2011).  The RUP assessment was accepted and resulted in the approval of 38 
residential lots with conventional sewage treatment systems.  In order to comply with 
MECPs RUP at the property boundary as a result of the Phase 2 development, the owner 
has installed eight (8) of the 38 previously approved conventional systems with tertiary 
treatment.  In that regard, the RUP calculation was re-evaluated having consideration of 
cumulative impacts from both phases based on the following: 
 

 38 IEE Phase 1 development lots: 

 30 conventional systems, and 

 8 tertiary treatment systems. 

 
 21 IEE Phase 2 development lots (4.78ha): 

 21 tertiary treatment systems  

 
The nitrate concentration at the property boundary was estimated using the following 
equation: 
 
Cpb= Q1C1+ Q2C2+ Q3C3+ Q4C4 
 CT   where, 
 

 Q1 = dilutions area (m2) x infiltration (m/a) = 175,520 m2 *179.5 m/a infiltration 
= 48,959 m3/a; 

 C1 = (background nitrate concentration from precipitation) =  ~0.2 mg/L; 

 Q2 = (Phases I sewage volume) =1,000 x 30 units total = 30,000 Lpd; 

 C2 = (effluent NO3-N concentration in sewage) = 40.0 mg/L (conventional 
treatment 

 Q3 = (Phase I sewage volume) =1,000 x 8 units total = 8,000 Lpd; 

 C3= (effluent NO3-N concentration in sewage) =20 mg/L (tertiary treatment) 

 Q4 = (Phase 2 sewage volume) =1,000 x 21 units total = 21,000 Lpd; 

 C4= (effluent NO3-N concentration in sewage) =20 mg/L (tertiary treatment) 
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 QT = (total offsite sewage volume) = Q1+Q2+ Q3 +Q4; 

 Cpb = contribution of nitrate at downgradient property boundary is ≤10 mg/L. 

 
Using the same general assumptions provided in Section 6.1.1, the average nitrate 
concentration at the property boundary is estimated to be 9.4mg/L.  Based on the 
previous installation of 8 conventional systems with TTU's for the IEE Phase 1 
development and by incorporating TTU's for all 21 Phase 2 lots, the net loading is below 
the 10 mg/L criteria.  Therefore, we conclude the RUP guideline is met.   
 
The results of the RUP assessment are considered to be conservative for individual lot 
development since Reasonable Use Policy is intended to be used to evaluate larger 
volumes of sewage from large wastewater treatment systems.  As the proposed dwellings 
will be serviced by municipal water, there are no ground water wells proposed for the 
site.  The deeper aquifer system will be used to supply water to the area. 

7.0 CONLUSIONS AND RECOMMEDATIONS 
The nitrate dilution calculation was used as a guide to determine concentration levels at 
the downgradient boundary to evaluate any undesirable impacts from the sewage works 
from the IEE Phase 2 development.  In this case, the results of the assessment show that 
the net loading at the property boundary meets the 10 mg/L criteria provided that tertiary 
treatment technology is used with a greater than 50% removal rate for nitrate-N for all 21 
Phase 2 lots and 8 Phase 1 lots.  The use of tertiary technology is sufficient to protect the 
natural environment and will not result in any negative impact on the ground water 
quality. 
 
Based on the physical characteristics of the Site, nitrate concentrations in the shallow 
subsurface would also be significantly reduced by nitrification and attenuation processes, 
as well as biological uptake, which are not considered within the RUP methodology.  
Denitrification also plays a primary role in polishing nitrate concentrations in the shallow 
subsurface will is also not factored in the RUP methodology.  As such, impacts are 
expected to be minimal in nature as a result of the proposed development.   

Ground water infiltration at the Site could decrease by approximately 24% if mitigation 
measures are employed.  This reduction is based on the creation of impervious surfaces 
associated with driveways, sidewalks, roads, and structures.  The 24% reduction equates 
to approximately 3,170 m3/year. The reduction is eliminated when mitigative strategies 
are employed (i.e. rooftop diversion and swale conveyance network.  The LIDs account 
for an additional 3,170 m3 of infiltration per year, which brings the total post-
development infiltration volume to match the pre-development infiltration volume.  As 
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such, the water balance for the Site meets the Lake Simcoe Region Conservation 
Authority (LSRCA) requirements. 
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APPENDIX B 

 
Soils Information 
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APPENDIX C 

 
Water Balance Summary 

 

 

  



Table A: Pre-Development

Meadow
Area (m2) 47,800 47,800
Pervious Area (m2) 47,800 47,800
Impervious Area (m2) 0 0
Infiltration Factors
Topography Infiltration Factor 0.2
Soil Infiltration Factor 0.3
Land Cover Infiltration Factor 0.15
Infiltration Factor 0.65
Run-Off Coefficient 0.35
Run-Off From Impervious Surfaces 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 908 908
Rainfall (mm/yr) 655 655
Run-On (mm/yr) 0 0
Other Inputs (mm/yr) 0 0
Total Inputs (mm/yr) 908 908
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 424 424
Net Surplus (mm/yr) 424 424
Evapotranspiration (mm/yr) 484 484
Infiltration (mm/yr) 276 276
Surplus Infiltration (mm/yr) 0 0
Total Infiltration (mm/yr) 276 276
Run-Off Pervious Areas (mm/yr) 148 148
Run-Off Impervious Areas (mm/yr) 0 0
Total Run-Off (mm/yr) 148 148
Total Outputs (mm/yr) 908 908
Difference (Inputs - Outputs) 0 0
Inputs (Volumes)
Precipitation (m3/yr) 43,402 43,402
Run-On  (m3/yr) 0 0
Other Inputs (m3/yr) 0 0
Total Inputs  (m3/yr) 43,402 43,402
Outputs (Volumes)
Precipitation Surplus (m3/yr) 20,267 20,267
Net Surplus (m3/yr) 20,267 20,267
Evapotranspiration (m3/yr) 23,135 23,135
Infiltration  (m3/yr) 13,174 13,174
Surplus Infiltration  (m3/yr) 0 0
Total Infiltration  (m3/yr) 13,174 13,174
Run-Off Pervious Areas  (m3/yr) 7,094 7,094
Run-Off Impervious Areas  (m3/yr) 0 0
Total Run-Off  (m3/yr) 7,094 7,094
Total Outputs (m3/yr) 43,402 43,402
Difference (Inputs - Outputs) 0 0

Catchment Designation Total



Table B: Post-Development (no mit)

Landscaped Grass Driveway Roads Sidewalk Structure
Area (m2) 39,322 1,320 2,438 540 4,180 47,800
Pervious Area (m2) 39,322 0 0 0 0 39,322 18%
Impervious Area (m2) 0 1,320 2,438 540 4,180 8,478
Infiltration Factors
Topography Infiltration Factor 0.2 0 0 0 0
Soil Infiltration Factor 0.3 0 0 0 0
Land Cover Infiltration Factor 0.1 0 0 0 0
Infiltration Factor 0.6 0 0 0 0
Run-Off Coefficient 0.4 1 1 1 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 908 908 908 908 908 908
Rainfall (mm/yr) 655 655 655 655 655 655
Run-On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mm/yr) 908 908 908 908 908 908
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 424 726 726 726 726 478
Net Surplus (mm/yr) 424 726 726 726 726 478
Evapotranspiration (mm/yr) 484 182 182 182 182 430
Infiltration (mm/yr) 254 0 0 0 0 209
Surplus Infiltration (mm/yr) 0 0 0 0 0 0
Total Infiltration (mm/yr) 254 0 0 0 0 209
Run-Off Pervious Areas (mm/yr) 170 0 0 0 0 140
Run-Off Impervious Areas (mm/yr) 0 726 726 726 726 129
Total Run-Off (mm/yr) 170 726 726 726 726 268
Total Outputs (mm/yr) 908 908 908 908 908 908
Difference (Inputs - Outputs) 0 0 0 0 0 0
Inputs (Volumes)
Precipitation (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Run-On  (m3/yr) 0 0 0 0 0 0
Other Inputs (m3/yr) 0 0 0 0 0 0
Total Inputs  (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Outputs (Volumes)
Precipitation Surplus (m3/yr) 16,673 959 1,771 392 3,036 22,831
Net Surplus (m3/yr) 16,673 959 1,771 392 3,036 22,831
Evapotranspiration (m3/yr) 19,032 240 443 98 759 20,571
Infiltration  (m3/yr) 10,004 0 0 0 0 10,004
Surplus Infiltration  (m3/yr) 0 0 0 0 0 0
Total Infiltration  (m3/yr) 10,004 0 0 0 0 10,004
Run-Off Pervious Areas  (m3/yr) 6,669 0 0 0 0 6,669
Run-Off Impervious Areas  (m3/yr) 0 959 1,771 392 3,036 6,158
Total Run-Off  (m3/yr) 6,669 959 1,771 392 3,036 12,827
Total Outputs (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Difference (Inputs - Outputs) 0 0 0 0 0 0

Catchment Designation Total



Table C: Post-Development (with mitigation)

Landscaped Grass Driveway Roads Sidewalk Structure
Area (m2) 39,322 1,320 2,438 540 4,180 47,800
Pervious Area (m2) 39,322 0 0 0 0 39,322
Impervious Area (m2) 0 1,320 2,438 540 4,180 8,478
Infiltration Factors
Topography Infiltration Factor 0.2 0 0 0 0
Soil Infiltration Factor 0.3 0 0 0 0
Land Cover Infiltration Factor 0.1 0 0 0 0
Infiltration Factor 0.6 0 0 0 0
Run-Off Coefficient 0.4 1 1 1 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 908 908 908 908 908 908
Rainfall (mm/yr) 655 655 655 655 655 655
Run-On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mm/yr) 908 908 908 908 908 908
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 424 726 726 726 726 478
Net Surplus (mm/yr) 424 726 726 726 726 478
Evapotranspiration (mm/yr) 484 182 182 182 182 430
Infiltration (mm/yr) 254 0 0 0 0 209
Surplus Infiltration (mm/yr) 47 0 0 0 314 66
Total Infiltration (mm/yr) 302 0 0 0 314 276
Run-Off Pervious Areas (mm/yr) 122 0 0 0 0 101
Run-Off Impervious Areas (mm/yr) 0 726 726 726 412 101
Total Run-Off (mm/yr) 122 726 726 726 412 202
Total Outputs (mm/yr) 908 908 908 908 908 908
Difference (Inputs - Outputs) 0 0 0 0 0 0
Inputs (Volumes)
Precipitation (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Run-On  (m3/yr) 0 0 0 0 0 0
Other Inputs (m3/yr) 0 0 0 0 0 0
Total Inputs  (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Outputs (Volumes)
Precipitation Surplus (m3/yr) 16,673 959 1,771 392 3,036 22,831
Net Surplus (m3/yr) 16,673 959 1,771 392 3,036 22,831
Evapotranspiration (m3/yr) 19,032 240 443 98 759 20,571
Infiltration  (m3/yr) 10,004 0 0 0 0 10,004
Surplus Infiltration  (m3/yr) 1,856 0 0 0 1,314 3,170
Total Infiltration  (m3/yr) 11,860 0 0 0 1,314 13,174
Run-Off Pervious Areas  (m3/yr) 4,813 0 0 0 0 4,813
Run-Off Impervious Areas  (m3/yr) 0 959 1,771 392 1,722 4,844
Total Run-Off  (m3/yr) 4,813 959 1,771 392 1,722 9,657
Total Outputs (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Difference (Inputs - Outputs) 0 0 0 0 0 0

Catchment Designation Total



Table D: Water Balance Summary Table 

Pre-
Development

Post-
Development

Post-Development 
with Mitigation

Precipitation (m3/yr) 43,402 43,402 0 0% 43,402 0 0%
Run-On  (m3/yr) 0 0 0 NA 0 0 NA
Other Inputs (m3/yr) 0 0 0 NA 0 0 NA
Total Inputs  (m3/yr) 43,402 43,402 0 0% 43,402 0 0%

Precipitation Surplus (m3/yr) 20,267 22,831 2,564 13% 22,831 2,564 13%
Net Surplus (m3/yr) 20,267 22,831 2,564 13% 22,831 2,564 13%
Evapotranspiration (m3/yr) 23,135 20,571 -2,564 -11% 20,571 -2,564 -11%
Infiltration  (m3/yr) 13,174 10,004 -3,170 -24% 10,004 -3,170 -24%
Rooftop Infiltration  (m3/yr) 0 0 0 NA 3,170 3,170 NA
Total Infiltration  (m3/yr) 13,174 10,004 -3,170 -24% 13,174 0 0%
Run-Off Pervious Areas  (m3/yr) 7,094 6,669 -425 -6% 4,813 -2,281 -32%
Run-Off Impervious Areas  (m3/yr) 0 6,158 6,158 NA 4,844 4,844 NA
Total Run-Off  (m3/yr) 7,094 12,827 5,734 81% 9,657 2,564 36%
Total Outputs (m3/yr) 43,402 43,402 0 0% 43,402 0 0%

Outputs (Volume)

Characteristic 

Site

Change  (Pre to Post) Change (Pre to Post with Mitigation)

Inputs (Volume)
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Lot 4 (335 Sunnybrae Ave.) 

Building Permit No.:  2018-0203 
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Lot 5 (333 Sunnybrae Ave.) 

Building Permit No.:  2016-1177 
 

  



1

Jackie Coughlin

From: Online Building Inspections [moar@innisfil.ca]
Sent: Monday, June 10, 2019 3:36 PM
To: Sigmund
Subject: Innisfil Building Permit Inspection - Permit 2016-1177

Application Number2016-1177 
Address 333 SUNNYBRAE AVE  
Owner(s): 1820839 ONTARIO INC 
Legal description of Property: PLAN 51M1045 LOT 5 Roll Number 010035054150000 

Inspected by Todd McCulloch on 2019-06-10 
Inspection Type Sewage System - Substantial Completion 
Inspection Status Acceptable with o/s deficiencies 
 
Inspection Comments 
Maintenance contract required  
Alarm test required  
As built drawing required for area change 
 
Tanks not installed at time of inspection 
 
Ok to cover bed area 
 

CAUTION You are required to book an inspection when the corrections have been made. Acceptance and 
approval by a building inspector is required. Construction may not be concealed until the above infractions have 
been inspected by the Town of Innisfil and accepted by the building inspector. Failure to resolve the outstanding 
concerns listed above may result in the issuance of an Order, including a Stop Work Order.  



tmcculloch
Stamp

tmcculloch
Text Box
New Treatment System Calcs



tmcculloch
Stamp
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Lot 6 (331 Sunnybrae Ave.) 

Building Permit No.:  2017-0701 
 

  



1

Jackie Coughlin

From: Peter Slusarczyk [moarinnisfil@gmail.com]
Sent: Friday, January 25, 2019 8:20 AM
To: Sigmund
Subject: Innisfil Building Permit Inspection - Permit 2017-0701

Application Number2017-0701 
Address 331 SUNNYBRAE AVE  
Owner(s): EZEKIEL TRACY LYNN 
Legal description of Property: PLAN 51M1045 LOT 6 Roll Number 010035054160000 

Inspected by Peter Slusarczyk on 2019-01-25 00:00:00.000 
Inspection Type Sewage System - Substantial Completion 
Inspection Status Acceptable with o/s deficiencies 
 
Inspection Comments 
-Maintenance contract received. 
-Alarm test conducted. 
-As built received. 
 
Call for Final inspection when erosion control in place. 
 

CAUTION You are required to book an inspection when the corrections have been made. Acceptance and 
approval by a building inspector is required. Construction may not be concealed until the above infractions have 
been inspected by the Town of Innisfil and accepted by the building inspector. Failure to resolve the outstanding 
concerns listed above may result in the issuance of an Order, including a Stop Work Order.  
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Lot 13 (303 Sunnybrae Ave.) 

Building Permit No.:  2018-0871 
 

  







1

Jackie Coughlin

From: Online Building Inspections [moar@innisfil.ca]
Sent: Thursday, September 19, 2019 4:12 PM
To: Sigmund
Subject: Innisfil Building Permit Inspection - Permit 2018-0871

Application Number2018-0871 
Address 303 SUNNYBRAE AVE  
Owner(s): 1820839 ONTARIO INC 
Legal description of Property: PLAN 51M1045 LOT 13 Roll Number 010035054230000 

Inspected by Todd McCulloch on 2019-09-19 
Inspection Type Sewage System - Substantial Completion 
Inspection Status Acceptable with o/s deficiencies 
 
Inspection Comments 
Maintenance contract required  
Alarm test required  
As built required  
Appears as per approved drawings  
 
Tanks not hooked to house at time of inspection 
 
 
Ok to cover 
 
 

CAUTION You are required to book an inspection when the corrections have been made. Acceptance and 
approval by a building inspector is required. Construction may not be concealed until the above infractions have 
been inspected by the Town of Innisfil and accepted by the building inspector. Failure to resolve the outstanding 
concerns listed above may result in the issuance of an Order, including a Stop Work Order.  
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Lot 14 (288 Sunnybrae Ave.) 

Building Permit No.:  2018-0850 
 

  





1

Jackie Coughlin

From: Moar Automation [moar@innisfil.ca]
Sent: Thursday, December 5, 2019 3:48 PM
To: Sigmund
Subject: Innisfil Building Permit Inspection - Permit 2017-0651

Application Number2017-0651 
Address 295 SUNNYBRAE AVE  
Owner(s): 1820839 ONTARIO INC 
Legal description of Property: PLAN 51M1045 LOT 14 Roll Number 010035054240000 

Inspected by Ryan Dobie on 2019-12-05 
Inspection Type Sewage System - Substantial Completion 
Inspection Status Acceptable with o/s deficiencies 
 
Inspection Comments 
Setbacks appear to comply to OBC 
Appears as per approved drawings  
Alarm test required  
Maintenance contract required  
 
 
Ok to cover 
 
 

CAUTION You are required to book an inspection when the corrections have been made. Acceptance and 
approval by a building inspector is required. Construction may not be concealed until the above infractions have 
been inspected by the Town of Innisfil and accepted by the building inspector. Failure to resolve the outstanding 
concerns listed above may result in the issuance of an Order, including a Stop Work Order.  
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Lot 23 (255 Sunnybrae Ave.) 

Building Permit No.:  2019-0202 
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BUILDING PERMIT
Number: 2019-0202

Project Location : 255 SUNNYBRAE AVE

Work Type : Septic

ATTENTION :
1. Owner/agent is required to arrange for all required site inspections as listed on this permit.

Book your Inspection online at www.innisfil.ca/eservices two business days in advance of the
preferred date of inspection.

2. Owner/agent is also required to be aware of the list of inspections and notes to this permit
indicated on the next page(s) and also be aware of any notes/marks in red on the attached
plans and/or documents.

3. All plans and/or documents attached to this permit form part of this permit and are to remain
on site and available to the Inspector.

4. Owner/agent is required to comply with the Ontario Building Code and any other applicable
law at all times.

Date for Chief Building Official (signature)

Community Development Standards Branch
Town of Innisfil 2101 Innisfil Beach Rd Innisfil, ON L9S 1A1 705-436-3710 888-436-3710

www.innisfil.ca

.
Page 1 of 2

June 11, 2019
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BUILDING PERMIT
Number: 2019-0202

Schedule a Building Inspection:
Please book your inspection(s) online by clicking this link: www.innisfil.ca/eservices

or Email: buildinginspections@innisfil.ca or Leave a phone message at: 705-436-3710 Ext. 3500

Applicant : Jason Cheslock, Rumball Excavation
Owner : 1820839 ONTARIO INC
Legal Description : PLAN 51M1045 LOT 23
Roll Number : 010035054330000

Inspections Required:
- Sewage System - Readiness to Construct
- Sewage System - Substantial Completion
- Notice of Completion

Conditions/Remarks:
New Septic Installation
Water-Loo Biofilter Basket BA-30

-Maintenance agreement required for treatment system

-Ensure header and distribution piping is able to be detected magnetically via 14 gauge tracer wire or other
means.

-Ensure distribution piping and septic tank are minimum distance from all wells.
Page 2 of 2

https://www.innisfil.ca/eservices
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Lot 26 (255 Sunnybrae Ave.) 

Building Permit No.:  2018-0921 
 

  



12/20/2018 https://moar.innisfil.ca/buildingPermit/PrintPermit/2018-0921

https://moar.innisfil.ca/buildingPermit/PrintPermit/2018-0921 1/2

BUILDING PERMIT
 

Number: 2018-0921
 
 

Project Location : 280 SUNNYBRAE AVE
 

Work Type : Septic
 

 
 

ATTENTION :
1. Owner/agent is required to arrange for all required site inspections as listed on this permit.

Book your Inspection online at www.innisfil.ca/eservices two business days in advance of the
preferred date of inspection.

2. Owner/agent is also required to be aware of the list of inspections and notes to this permit
indicated on the next page(s) and also be aware of any notes/marks in red on the attached
plans and/or documents.

3. All plans and/or documents attached to this permit form part of this permit and are to remain
on site and available to the Inspector.

4. Owner/agent is required to comply with the Ontario Building Code and any other applicable
law at all times.

 
 
 
 

Date for Chief Building Official (signature)
 
 

Community Development Standards Branch
Town of Innisfil 2101 Innisfil Beach Rd Innisfil, ON L9S 1A1 705-436-3710 888-436-3710

www.innisfil.ca

.
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BUILDING PERMIT
 

Number: 2018-0921
 

Schedule a Building Inspection:
 Please book your inspection(s) online by clicking this link: www.innisfil.ca/eservices

 or Email: buildinginspections@innisfil.ca or Leave a phone message at: 705-436-3710 Ext. 3500

 
 

Applicant : Andrea Kelly
Owner : 1820839 ONTARIO INC
Legal Description : PLAN 51M1045 LOT 26
Roll Number : 010035054360000

 
 
Inspections Required:
- Sewage System - Readiness to Construct

 - Sewage System - Substantial Completion
 - Notice of Completion

 
 
 
Conditions/Remarks:
New Septic Installation for new SFD

  
Water-Loo Treatment system

  
Maintenance agreement required

  
Ensure header and distribution piping is able to be detected magnetically via 14 gauge tracer wire or other
means.

  
Ensure distribution piping and septic tank are minimum distance from all wells and property lines

Page 2 of 2

https://www.innisfil.ca/eservices






















AZIMUTH ENVIRONMENTAL CONSULTING, INC.   
 

 
Lot 28  

Building Permit No.:  2018-0850 
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