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February 23, 2026
Project No. 2504914

Attn: Stuart Doyle
Barry’s Construction Ltd.
7839 Hwy 21, P.O. Box 30,
Allenford, ON, NOH 1A0
Canada
Re: D-5-4 Individual On-Site Sewage Systems:
Water Quality Impact Risk Assessment
Support Services for Lot Severance
111 Somers St,
Township of Georgian Bluffs, ON, N4K 6V5, Canada

Dear Mr. Doyle,

GEI Consultants Canada Inc. (GEI) has been retained to provide hydrogeological support services to support a
proposed severance for the property is located at 111 Somers St, Township of Georgian Bluffs, within the County
of Grey. The approximate location of the subject property is presented in Figure 1.

The site is approximately 0.35 ha (0.87 acres) and contains an existing residential dwelling onthe retained portion
of the lot. The dwelling contains existing private on-site servicing (i.e., sewage system and a water supply well).
We understand that the client is wishing to sever a portion of the lot in the south equal to approximately 2,171
square metres (0.21 ha or 0.54 acres), which will leave 1,396 square metres (0.14 ha or 0.35 acres) with the
retained lot and existing dwelling. A preliminary site layout and illustration is shown in Figure 2.

The property is located within a residential area, locally referred to as Brooke, just beyond the limits of the City of
Owen Sound. No municipal water or sewer is available to this area, so lots are serviced by on-site domestic wells
and on-site sewage systems. Existing developed lots in the area vary from approximately 0.06 ha to over 1 ha.

This letter report will outline the hydrogeological investigation that was completed and references the MECP D-5-
4 Individual On-Site Sewage Systems: Water Quality Impact Risk Assessment. This letter summarizes the suitability
of the site for future proposed development(s) with respect to the potential for impact to the groundwater and
water resources and feasibility for servicing using on-site sewage systems.

GEOLOGIC SETTING

The subject property is located in the physiographical region of the Bruce Peninsula (Chapman and Putnam, 1984),
which extends northward into Lake Huron, separating Georgian Bay from the main body of the lake. This region is
underlain primarily by Paleozoic sedimentary rocks, particularly limestone and dolostone of Ordovician and
Silurian age.

The property contains two soil series: the Kemble Silty Clay and the Brady Sandy Loam series. Both of these soil
types are relatively low permeability (i.e., fine-grained) with poor drainage characteristics.
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Bedrock mapped on the subject lands is the Clinton-Cataract Group, which contains several different lithological
formations. The geological succession in this area includes Early Silurian strata that span units including the Cabot
Head Formation, which acts as a regional aquitard, along with dolostone formations from the Clinton and Lockport
groups. These units are underlain by the Queenston Shale, typically described as a red or blue shale.

Hydrogeology

As a result of the stratigraphy in the local area, the surface infiltration is expected to be poor, reflecting the fines
within the soils noted in the surficial geclogical mapping. Based on the topographic mapping of the immediate
area, the elevation of the site and immediate surrounding lands are locally flat. However, the property is located
to the west of one of the elevation “steps” or ridges that rise up from present day Georgian Bay, which is located
approximately 1.5 km to the east. The steps form a series of ridge lines surrounding Georgian Bay that produce
relatively steep slopes. The Potawatomi River and the associated cut valley are located approximately 400m east
of the site. No surface water features are present on the subject lands. Given the local topography and surface
water features east of the Site, it is anticipated that the shallow groundwater flow direction would be east towards
the Potawatomi River and Georgian Bay.

A review of relevant nearby MECP well records of the Site was completed. A total of eight (8) wells within the
immediate area surrounding the property had available records with locations that are consistent with the plotted
locations. A summary of the well records used for this assessment is shown in Table 1 below. During the review,
some discrepancies were evident when reviewing the location sketches and stratigraphy noted by the drillers. It
was concluded that some of the well records in proximity of the property were not georeferenced correctly. These
records, where the locations are suspected to be incorrect, are excluded from this review.

Table 1: Well Record Comparison

Summary of Surrounding Well Records

Approx.
; Distance Well Depth to Static Water ~ Overburden Bedrock

L viellilype Location from Subject  Depth (m) Bedrock (m)  Level (m) Type(s) Type(s)

Property (m)
7238281 Domestic North 20 18.23 N/A 4.57 Clay, Gravel N/A
2504387  Domestic East 15 15.24 N/A 5.18 Sand, Clay, Gravel  N/A
2513955 Domestic  South 30 38.10 21.33 18.28 Sand, Clay Shale
2509703 Domestic SW 85 45.72 21.03 8.53 Clay, Sand, Gravel  Shale
2500851 Domestic  South 30 46,02 21.64 13.41 Clay, Stones Shale
2509852 Domestic ~ South 30 14.63 N/A 10.66 Clay, Sand, Gravel  NIA
2516304 Domestic  South 79 46.02 21.34 9.53 Sand, Clay, Gravel ~ Shale
7395830 Domestic East 120 23.16 N/A 7.92 Sand, Clay, Gravel N/A
2502636 Domesiic  North 125 12.19 NIA 3.04 Clay, Gravel N/A

According to the well records, bedrock was encountered approximately 21 metres below ground surface. Bedrock
is noted to be shale rock varying from blue to red in colour. Stratigraphy noted in the overburden indicate brown
sand, grey clay, and sand and gravel. Static water levels from the wells completed in overburden indicate water
levels varying from 3.04 metres to 10.66 metres below surface.

GEIl Consultants Canada Ltd.
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SERVICING CONSIDERATIONS: SEWAGE SYSTEM

D-5-4 Guideline for On-Site Sewage Systems

The D-5-4 Individual On-Site Sewage Systems: Water Quality Impact Risk Assessment is a guideline develaped to
assess the potential impact of sewage systems on water. The Guideline provides technical guidance for assessing
the potential water quality impacts of individual on-site sewage systems In rural subdivisions and developments
and is intended to ensure that septic systems are located and designed in a way that minimizes the risk of
contaminating groundwater and surface water resources.

The D-5-4 Guideline is a stepwise process that allows for differing methodologies to be applied to demonstrate
sufficient attenuation of nitrate. Typically, this stepwise process is divided into three steps. Step 1 involves Lot
Size Considerations in which the risk that exceedances imposed from individual sewage systems is considered
acceptahle for a private residence development on lots one hectare or larger. Step 2 involves System Isolation
Considerations in which an assessment of the potential risk of sewage effluent impacting potential water supply
aquifers is required and typically completed through a Site specific and comprehensive hydrogeological
assessment and monitoring program. Step 3 involves Contaminant Attenuation Consideration through the use of
a Monitoring-Based or Predictive Assessment. In this case, the assessment will be completed using the Predictive
Assessment for Residential Developments (Step 3).

Testhole Excavation

As part of the work completed by GEl, a subsurface investigation was completed on September 26, 2025, with the
excavation of four {4) testholes across the proposed severed area. The testholes were excavated by Barry's
Construction using a skid steer with a fixed auger attachment. The locations of the testholes were selected to gain
spatial coverage of the site. THO1 through THO3 were completed using the machine where access was possible
without removing trees or disturbing mature vegetation. THO4 was dug by hand using a 2-inch earth auger. The
locations of the testholes are shown in Figure 3.

The soil stratigraphy was observed, and moisture conditions were noted. A description of the soils encountered is
provided in Table 2. Groundwater infiltration was observed at the bottom of THO1 to THO3 upon completion of
the testholes at depths varying from 1.40 to 1.50 mbgs. THO4 noted wet soils earlier at approximately 1.00 mbgs.
The subsurface conditions across the subject area were generally consistent with surficial topsoil and organics
noted followed by a brown sandy loam unit that was moist and contained fine to medium grained sand with trace
to minor silt, trace clay. Below this unit was a moist grey sand unit at depths varying from 0.95 to 1.15 mbgs
containing medium grained sand with trace to no silt and clay.

Grain Size Analysis

Samples were collected from TH02 and THO3 to be analysed for grain-size analysis. The samples were collected as
composites and represent the collective gain size distribution of bath the brown and grey sand units encountered
in both testholes. The results are provided in Appendix A and are summarized helow:

e THO2: The coefficient of permeability for the sample was 4.0 x 10°° cm/sec. Based on the relationship of
soil types to percolation times as per the Ontario Building Code (OBC), a “T" value 40 to 50 mins/cm can
be assigned to the sample. The grain size analysis sample results are provided in Appendix F.

o THO3: The coefficient of permeability for the sample was 1.0 x 10" cm/sec. Based on the relationship of
soil types to percolation times as per the Ontario Building Code (OBC), a “T” value 15 to 20 mins/cm can
be assigned to the sample. The grain size analysis sample results are provided in Appendix A.

GE| Cansultants Canada Ltd.
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Given the results from the grain size analysis and depth to the water table, a raised or partially raised leaching bed
would likely be required for the sewage system depending on the final grade of the site post construction.

Nitrate Attenuation Calculations

The primary concern related to on-site sewage systems is the effect that these systems may have on the
concentration of nitrate in local groundwater, since the most prevalent use of groundwater is domestic
consumption. New developments must ensure that the sewage disposal does not negatively impact groundwater
quality and preclude its use for other purposes or for other off-site users. Typically, this means that the design of
a given sewage system must effective enough in order attenuate the nitrate concentrations, such that it falls
below the 10 mg/L limit (per Ontario Drinking Water Standards, ODWS) in the groundwater going off-site.

To estimate the potential for impacts to shalfow groundwater, nitrogen attenuation calculations have been
computed as per the method given in the MECP Guideline D-5-4 {1996) and are summarized in Table 3. Under the
D-5-4 dilution assessment approach, it is common to use a daily generation rate of 40/g/day per lot/unit {i.e., 1000
L x 40 mg/L) to helter estimate average sewage generation at properties as opposed to peak generation used to
size the sewage system. Since a sewage system already exists on the retained lot and a second system will be
installed in the proposed severed lot, a sewage generation rate of 2,000 L/day and nitrate output of 80 g/day has
been used far the calculation.

The calculations below use climate narmatl precipitation data provided by Environment Canada from 1991-2020,
the estimated average annual evapotranspiration data from the MNR Water Quantity Resources of Ontario
Report from 1984, and a MTO run-off co-efficient of 0.30 for “Single Family Urban / Residential” properties.

Table 3: Nitragen Attenuation for the Site

cbine e L e e : Value Source
] Average Annual Precipitation {(mm/yr). - 1,073.9 Environment Canada (Wiarton) 1981-2020 Climate Normals
L2 Average Annual Evapotransplraiion (mmlyr) 550 MNR (1984)
3 :. _..Imperwous Area Factor ..: RO 0,40 ﬁfgggfrge_msmgfuzfrgg rl#qb;r_})l Residential (MTO Drainage
4 5 'Toial Lot Area (mz) 3567.9 From Parcel Report (see Appendix D)
Cg "Hydrolagic lnpul (Lfyr) 1,308,456 Line 4 * (Line 1 —Line 2} * {1 — Line 3), units converted
‘6 : '_'_Number of Lots': SrhAnsenv : '. g 2 Number of Proposed and Refained Lots
7 : :Sewage Efftiient Input Rate (leay) Y 2,000 Specified by Procedure D-5-4
<8177 “Annual Sewage Effient Input (Llyr) 730,000 Line 6 * Line 7, units converted
.9 7 | Total Water input (Uyr) RNt 2,038,456 Line § + Line 8, units converted
: _‘k_(_) s, Nttrate Outplat (giday) " 80 Specified by Procedure D-5-4 {40 g/day per residential unit)
B AnnuaE Nltrogen Loadmg (glyr) 29,200 Line 10, units converted
4277 Attenuated Nitrogen Concentration (mgIL) 14.32 Line 11/ Line 9, units converted
1370 m;nmum Nitrate Removal Needed on New Do | Required Tertiary Sysiem to siay below 10 mg/L limit. .
14 Nitrate Output (glday) | ssp | 40giday for existing I I0t+40x62%= 152for new Jot toial =
L o 40+15.2
15. Annua!__Nl_trogen__Lo_admg (alye) -+ 20,148 Line 14, units converted . ] : )
14 | Altenuated Nitrdgep Cancentration (mg/L) . 9.88. ol Calculated NlErogen WIth Mmlmum Tertiary System (Lme 13) o
with additional Terttary Treatment o

Based on the predictive assessment calculations ahove, it would be expected that the use of an additional on-site
sewage system on the severed lot would result in groundwater concentrations of nitrate greater than the ODWS
criteria of 10 mg/L when considering the attenuation caused by dilution with precipitation only. However, with

GEl Consultants Canada Lid.
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the use of a tertiary sewage system with 62% nitrogen removal, the resultant nitrate concentration is estimated
to be 9.88 mg/L, below the 10 mg/L limit.

ft should be noted that these calculations are considered to be a conservative estimate since they do not account
for other attenuation mechanisms that are known to occur, such as dilution with groundwater and
biological/geochemical attenuation processes.

Sewage System Sizing

Due to the requirement of a tertiary treatment for the property, it is assumed that a dispersal bed would be used
to distribute the effluent. The OBC requires a minimum of 6 mins/cm and maximum of 10 mins/cm for dispersal
heds. Due to the T-time of the native soils, it is anticipated that imported leaching bed fill will be required during
construction for the sand layer. In addition, it is anticipated that the sand layer will need to be extended due to
the T-time as per OBC requirements and additional fill will be required. Given that the severance is still in the
planning stage, the daily design flow for the new dwelling unknown.

In order to prove proof on concept, an example calculation of the required sand layer area (A) using a 3-bedroom
dwelling with a daily design flow of 1,600 L/day {Q) along with the maximum T-time of 10 cm/min (T) aliowed for
dispersal beds according to the OBC. According to Section 8.7.7.1 Section (5); Where the underlying soil has a
percolation time of more than 15 cm/min, the sand layer shall be extended using unsaturated soil or leaching bed
fill having percolation time of not more than 15 cm/min over an area that is not less than the value determined
by the formula:

A=QT/400

Using this formula, we can determine the minimum area for the sand layer would be 40 m* which can be
accomplished in various ways, with an example being 6m x 7m in size.

In consideration of a mantle that is 15 m long, the total area of a dispersal bed would be in the range of 150 m?2,
In consideration of the lot size of about 2,171 m?, it is clear that the sewage system could be accommodated on
the proposed lot along with the standard. With respect to the retained lot, the proposed property line maintains
the existing sewage system completely on the existing lot. Anecdotally, based on the existence of the sewage
system on the retained lot, a new sewage system will fit on the larger proposed lot.

Based on the sizes of the proposed lots and proximity to adjacent properties, it is recommended that a site plan
be prepared prior to development activities to ensure OBC sethacks can be met on the existing lot. The site plan
will need to consider the location of neighbouring wells and sewage systems.

IMPACT ANALYSIS

Based on the hydrogeological assessment and site conditions, no significant impacts to neighbouring properties
or local water resources are anticipated from the proposed severance and potential future development. The
nearby domestic wells identified in the well record review are completed at depths ranging from 12.19 to 46.02
metres below ground surface. Many of the wells completed in overburden reported various thicknesses of clay
between the surface and screened intervals and many of the wells were completed in shale bedrock.

These factors are likely to provide some level of hydrologic separation from the shallow groundwater system
where the proposed septic effluent will be discharged. 1t is reasonable to expect that the implementation of a
sewage system with tertiary and enhanced nitrogen removal in combination with the natural attenuation
processes that occur in the subsurface will be protective of the local groundwater system.

Area domestic wells at neighbouring properties have sufficient horizontal separation distances and are completed
at depths that avoid impacts from the proposed development.

GEl Consultants Canada ktd.
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CONCLUSIONS AND RECCOMENDATIONS

GEl Consultants Canada Inc. (GEIl) has been retained to provide hydrogeological support services to support a
proposed severance for the property is located at 111 Somers St, Georgian Bluffs, within the County of Grey. The
proponent is looking to sever an existing 0.35 ha lot into two properties; the retained lot with existing dwelling is
being proposed at 0.15 ha in size and the proposed severed lot will be 0.21 ha. A summary of the conclusions of
this assessment is listed below:

e |t is expected that the use of an on-site sewage system would result in shallow groundwater
concentrations greater than 10 mg/L prescribed by the ODWS when considering the attenuation caused
by dilution with precipitation only. A tertiary system with at least 62% additional nitrate removal would
he necessary at the new lot to attenuate the nitrate concentrations below 10 mg/L.

e No impacts to local water resources or neighbouring properties are expected and the standard sethacks
developed as part of the OBC are expected to be sufficient to protect groundwater resources.

s The size of the proposed severance and {ayout of the ot should be sufficient to fit a sewage system when
considering the locations of the neighbouring wells and {assumed) sewage systems.

+ The results of the grain size analysis and depth to the shallow groundwater system evident in the testholes
indicate that a raised or partially raised leaching bed is likely required depending on the final grading plan
of the site {i.e,, final elevation of the site where the sewage system is placed).

+ Imported leaching bed fill is likely to be required with an extended sand layer as per OBC requirements.

To support the severance and planned development as a single residential unit, we provide the following
recommendations;

1. That the sewage systems for the new severed lot be developed using a tertiary sewage system with at
least 62% nitrate removal.

2. That a site layout/site plan be developed prior to construction to ensure that the OBC setbacks can be
met, including for existing off-site features such as wells and sewage systems.

3. That the sewage systems be designed and constructed by licensed contractors {under Part 8 of the OBC).

LIMITATIONS

The information in this report is intended for the sole use of Barry’s Construction Ltd. GEl Consultants Canada
accepts no liability for use of this information by third parties. Any decisions made by third parties based on this
report are made at the sole risk of the third parties.

The discussion and recommendations in this report are based upon information gathered at the testhole locations
and available geological and physiographical information of general nature for the area. Subsurface and
groundwater conditions are variable and will differ in area beyond the investigated area. As a result, conditions
may become apparent during further investigation or construction, which would not be detected or anticipated at
the time the site investigation was performed and when this report was prepared.

The background geological information gathered and summarized in this report has been puled from publicly
available information and GEI does not take autharship of said information. Information regarding well and sewage
system locations of neighbouring properties are inferred from the MECP online datahase and from satellite
fmagery. No work to verify the locations of these systems was completed. Furthermore, the number of testholes
may not he sufficient to determine alf the factors that may affect the design, construction methods and costs of
future developments.

GE| Consultants Canada Ltd.
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If you have any questions, please feel free to contact the undersigned.

GEI CONSULTANTS CANADA LTD.
Per:

Gerhard Kiessling, P.Geo.
Project Geologist / Hydrogeologist

Attachments:

Figures

Figure 1 Property Location

Figure 2 Proposed Severance Site Layout
Figure 3 Testhole Locations

Tables

Table 2 Testhole Logs and Locations
Appendices

Appendix A Grain Size Analyses

Appendix B Site Photographs

Appendix C Parcel Report and Site Layout
Appendix D Well Records
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@ GEI Consultants Canada Ltd.

- Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA, Barrie, Markham
G E I 1260 - 2nd Avenue E., Unit 1 Owen Sound, ON N4K 2J3
Consultants Phone 519-376-1805 Fax 519-376-8977 www.geiconsultants.ca

Canada
PARTICLE SIZE ANALYSIS
PROJECT: M.T. - Proposed Severance FILE NO.: 2504914-1.1
SITE LOCATION: 111 Somers Street LAB SAMPLE NO.: S5-6118 (RCVD: Sep 26, 2025)
CLIENT : Bonys Construction SAMPLE DATE: September 26, 2025
SOIL TYPE: Sand, some Silt and a little Clay SAMPLED BY: GK
GRAPH # : 8 - Clayey Sands, Sand-Clay Mixtures SOURCE: TH - 02 Composite

PARTICLE SIZE DISTRIBUTION

S

/

100

1 |
[
g0 B
Sand Clay Mixture (SC) — /
|
i

: N R v 2

NN

7] /
< A1
E 60 // /
m : 4
g | %// |
— 50 S— —— A - ] g B ..
i U
b %0 Clayey Sand (SC) e /;7“ T T
= ayey San = L/
= e A /’ﬁ —Sand Clay Mixture (SC)
0 130 : / i
4 A4 /
w RE% '/V’
o |y /
20 O - 4 L+ ]
‘r/ —‘_‘,/
L4 —
10 Lo |
| | i I
] 1
i |
L | | |
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE (mm)
- FINE I MEDIUM }:OARSE FINE l COARSE
CLAY | SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING HYDROMETER PERCENT PASSING
PARTICLE DIA. SAMPLE PARTICLE DIA. SAMPLE
(mm) (mm)
26.5 100.0 0.0600 28.6
19 100.0 0.0400 257
13.2 100.0 0.0300 23.4
9.5 100.0 0.0250 211
4.75 100.0 0.0200 18.8
2,36 99.8 0.0120 16.4
1.180 99.7 0,0080 14.1
0.600 99.3 0.0060 13.5
0.425 98.8 0.0045 12.4
0.300 97.5 0.0032 11.2
0.150 823 0.0023 10.6
0.075 38.3 0,0013 9.5
Dyg: 0.002 mm Dg: 0.11 mm Cu: 55
Coefficient of Permeability: 4.0x10 ¢ cmisec "T" Time : 40 -50 mins/cm

Comments:
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GEIl Consultants Canada Ltd.

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA, Barrie, Markham

1260

-2nd Avenue E., Unit 1 Owen Sound, ON N4IK2J3

Phone 519-376-1805 Fax 519-376-8977 www.geiconsultants.ca

PARTICLE SIZE ANALYSIS

PROJECT: M.T. - Proposed Severance FILE NO.: 2504914-1.1
SITE LOCATION: 111 Somers Street LAB SAMPLE NO.. S-6119 (RCVD: Sep 26, 2025)
CLIENT : Bonys Construction SAMPLE DATE: September 26, 2025
SOIL TYPE: Sand, some Silt and a little Clay SAMPLED BY: GK
GRAPH #: 8 - Clayey Sands, Sand-Clay Mixtures SOURCE: TH - 03 Composite sample
PARTICLE SIZE DISTRIBUTION
100 e o b
a0 ; | /;7
4
Sand Clay Mixture (SC) — ] /
: AT /AR
k //_
B 70 - A
g /1
E 60 / /
m '7 I/ y
a / i
E 50 |- ay Wd -
7} #/’
2 /1 i
& 40 Clavey Sand (SC) > ’:j /
= ayey San —
5 _____.—-—--—*‘/ // // «Sand Clay Mixture (SC) |
‘é 30 < 74 H i
w | L
o ‘ | L
20 |— = 1
&’M”/
/—‘
10 =
——
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE (mm)
< FINE | mvebwm foarse|  Fme | coasse
CLAY | SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING HYDROMETER PERCENT PASSING
PARTICLE DIA. SANPLE PARTICLE DIA. P—
(mm) {mm)
26.5 100.0 0.0600 19.3
19 100.0 0.0400 17.4
13.2 100.0 0.0300 16.8
8.5 100.0 0.0250 14.2
475 99.9 0.0200 12,7
2.36 99.2 0.0120 11.1
1,180 98.6 0.0080 9.5
0.600 97.8 0.0060 9.1
0.425 97.1 00045 8.4
0.300 95.6 0.0032 7.6
0.150 735 0.0023 7.2
0,078 25.8 0.0013 6.4
Dyo: 0.01 mm Dgo: 0.13 mm Cu: 13
Coefficient of Permeability: 1.0x10* cmisec "T" Time : 15-20 mins/cm

Comments:
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Picture 1: Shwig siteconditions, looking west. THO1 location visib

s
looking west.
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Picture Z:Showing site conditions,
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Picture 4: THO1 — Showing downhole profile of the testhole dug with an eiger.
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Picture 5: THO1 - Showing soils from auger bit brought to surface.

o

Picture 6: THO2 — Showinownhole profile of the testhole dug with an auger.
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Picture 9:
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ﬁgﬂﬁ,‘},}’y Property Report

Data Sources: Grey County, Municipal Property Assessment Corporation, Teranet, King's Printer

Report Generated 10/17/2025 14:09:43

Roll Number Address Assessed Value Acreage
420358001215500 111 SOMERS STREET $208000 .83

Notice: Assessed value may not reflect current market value MPAC

NEC Designation Legal Description Property Use

Qutside the Niagara TP BROOKE PT PK LOT 111 Single family detached (not on water)
Escarpment Plan Area

Zoning*

Residential One

* Zoning may not be accurate, Confirm with lacal municipal zoning bylaw.

This is a user generated static output. The information provided in this repert may be inaccurate, out of date, or purposefully modified.
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Regulation 903 Ontario Water Resources Act
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