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Preliminary Geotechnical and Servicing Evaluation
Proposed Residential Development —County Road 28 Subdivision

Dear Greg,

We are pleased to submit this preliminary geotechnical and servicing evaluation
for your client’s proposed 11-lot residential subdivision on County Road 28 in
Rossmore.

We found that the site is covered by a thin (generally <1.5 m) layer of sandy silt
loam surface soils overlying limestone bedrock which can support typical
residential foundation loads without settlement. Limited excavations into bedrock
will likely be achievable using a hoe ram but deeper excavations will probably
require pre-drilling or drilling and blasting. The design and construction of
pavements and floor slabs should present no unusual difficulties.

The Rossmore/Fenwood Gardens Water Distribution System has ample capacity
available for the proposed 11 lot subdivision and the existing 250mm watermain
on County Road 28 has adequate flow to support the development.

Provided that the waste disposal systems are properly constructed with tertiary
treatment and in accordance with the Ontario Building Code, no significant impact
is anticipated on down-gradient baseline water quality functions.

We trust that this report is complete within our terms of reference and sufficient for
your proposed severance to move forward. Please call us if you have any
questions about the report or our conclusions.

Yours very truly,

THE GREER GALLOWAY GROUP INC.
CONSULTING ENGINEERS

C. ‘SA/V\{N‘\ |

Charles Mitz, Ph.D., P.Geo.
Senior Project Manager
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1 Introduction

The Greer Galloway Group was retained by Fernbridge Investments Ltd. and Long Arrow Investments
Ltd. to complete a preliminary geotechnical assessment and servicing report for a proposed 11-lot
residential subdivision located at the intersection of County Road 28 and Massassauga Road in Prince
Edward County. The proposed subdivision, covering approximately 4.86 hectares, is located on the
west side of County Road 28 immediately south of Massassauga Road. The legal description is Part
of Lot 61, Concession 1, Township of Ameliasburgh Part 2 Plan 47R-7790.

The scope of work included site reconnaissance, the excavation of shallow test pits and soil testing to
provide information for the design and permitting of private septic systems at the site. Geotechnical
recommendations are also provided for foundation designs, pavements, and site servicing. Hydrant
flow results were completed to determine available flow and pressure to provide information for the
serviceability of the subdivision. We understand that the results of the study will be used by Fernbridge
Investments Ltd. and Long Arrow Investments Ltd. to obtain the necessary planning approvals/permits
and to support engineering design for the project.

This report is limited to soil and groundwater conditions, geotechnical comments and
recommendations, water serviceability, and recommendations regarding the sizing and construction of
septic services for the site. Other studies including traffic engineering and a stormwater management
report are provided under separate cover.

2 Investigation Methods

The initial step in the investigation was the review of available data for the area including Ministry of
Natural Resources and Forestry (MNRF) topographic maps and aerial imagery, Ministry of the
Environment, Conservation and Parks (MECP) water well records, and Ontario Geological Survey
(OGS) maps and reports.

Fieldwork was carried out on April 13™, 2020 following clearance for underground utilities within the site
boundaries. A total of eight test holes were excavated at the locations shown on the appended Figure
1 using a combination of auger and a sliding bar probe to measure the depth to refusal (generally
interpreted to be bedrock). Representative soil samples were retained for detailed visual classification
and laboratory analysis for grain size distribution analysis to determine infiltration capacity and
percolation rates for use in sizing septic systems.

The test locations were determined in the field using a handheld GPS and referenced to a Draft Plan
of Subdivision prepared by RFA Planning Consultants Inc. and dated August 19, 2019. It is understood
that the elevations are related to a geodetic datum.

3 Site Description and Background

3.1 General

The proposed subdivision, covering approximately 4.87 hectares, is located on the west side of County
Road 28 immediately south of Massassauga Road. Current vegetative cover consists of mixed
herbaceous and grasses species with scattered shrubs and trees (mostly red cedar). The property is
bordered by forested lands to the west and north, by County Road 28 on the east, and by a large
wetland area to the south. This wetland is densely vegetated with emergent vegetation (mostly cattails)
with narrow leads of open water. Surface water flow through the wetland area is to the Bay of Quinte
approximately 850 m to the northeast of the subject property.
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Historical use of the property is farming though the land has been left fallow or used for pasture in
recent years. Land uses surrounding the site are hamlet residential and rural along with forested lands
and wetlands. The dwellings in the immediate vicinity are serviced by private wells and septic systems.

The proposed subdivision is part of the Neighbourhood Development Area which will ultimately be built
out and is expected to be serviced partially by municipal water and individual on-site sewage services.

3.2 Topography and Drainage

The area forms part of a broad flat limestone plateau located in the physiographic region of Ontario
referred to as the Prince Edward Peninsula (Chapman and Putnam 1984). This region is separated from
the mainland by the Bay of Quinte and is characterized by low relief, typically between 75 and 100 mASL
(metres Above Sea Level). The drainage in Prince Edward County is outwards from the plateau areas
to the shorelines. Soils are generally shallow.

Elevations at the subject property range from approximately 83 mASL in the northwest corner of the
property to a low of approximately 75 mASL along the south boundary of the property on the edge of
the wetland. The terrain is best described as a gently stepped plateau sloping in a southeasterly
direction towards the wetland. Drainage is primarily via sheet flow and through the subsurface. No
surface watercourses were noted on the site.

3.3 Climate

The proximity of the area to the Bay of Quinte and Lake Ontario has a moderating effect on the climate,
creating less extreme conditions in summer and winter than in other parts of the province. The subject
area is characterized by mild winters and relatively cool humid summers. Snow typically occurs during
5 months of the year from December to April. Lake effect snow can result in highly variable levels of
winter precipitation from year to year. Annual precipitation is estimated at approximately 934 mm/a
(Quinte Conservation, 2006'). Evapotranspiration is moderate and typically accounts for a little more
than half of the total water balance (i.e. 550 mm).

The infiltration factor for the area was calculated as per the Ontario Ministry of the Environment 1995
Hydrogeological Technical Information Requirements for Land Development Applications?.

It is based on three sub-factors which are:

B Topography sub-factor;
B Soil sub-factor; and,
B Cover sub-factor.

The following table presents infiltration factors based on the details of the ground cover factors for the
area under current conditions:

' Quinte Conservation 2006, Conceptual Water Budget Quinte Region, 93p.
http://quintesourcewater.ca/site/images/stories/pdfs/waterbudget/waterbudgetfinalreportdec19th2006_nofigures.pdf

2 MOEE, 1995. hydrogeological technical information requirements for land development applications; 492p.
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Table 1: Estimated Infiltration Factors

Site Characteristic Infiltration Factor

Topography

Flat Land, average slope < 0.6 m/km 0.3

Rolling Land, average slope 2.8 m to 3.8 m/km 0.2

Hilly Land, average slope 28 m to 47 m/km 0.1

Soils

Tight impervious clay 0.1

Medium combinations of clay and loam 0.2

Open Sandy loam 0.4

Cover

Cultivated Land 0.1

Woodland 0.2
Sum of Infiltration Factors | 0.6

Given an average annual moisture surplus (P-ET) of approximately 384 mm and an infiltration factor of
0.6, we estimate an average infiltration of about 230 mm/a for the purpose of nitrate attenuation
calculations, or roughly 6,012 L/day per hectare.

3.4 Geology

Richards and Morwick (1948%) mapped the soils in this area as being Ameliasburg Loam. The area has
an undulating topography which facilitates the external drainage. Test pitting revealed subsurface soil
conditions consisting of a dark brown topsoil overlying a brown clayey silt to sandy silt loam containing
angular limestone clasts. Drainage was observed to be imperfect with rapid drainage in places and
evidence of ponded rainwater in others. The overburden thickness varied considerably between zero
and over 1.5 m with limestone outcrop observed in the east central portion of the property. The depth
to bedrock appears to increase toward the south and the bedrock surface likely declines in a series of
“steps” as this morphology is commonly developed during the erosion of layered limestones.

Grain size distribution analysis of selected soil samples indicates that the material may be classified
as Silty Sand (SM under the Unified Soil Classification System) with percolation rates estimated to be
between 10 and 14 min/cm (see the geotechnical test results in Appendix A).

3 Richards, N.R. and Morwick, F.F.1948. Soil Survey of Prince Edward County. Experimental Farm Service, Dominion
Department of Agriculture and the Ontario Agricultural College. Report No. 10 of the Ontario Soil Survey. Guelph Ontario
November 1948, Map Scale 1:68,300 or 1 inch to 1 mile.
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Carson (1981%) has described the area as being underlain by interbedded limestone and shale
(Johnson et. al, 1992°) of the middle Ordovician Verulam Formation which is composed of interbedded
bioclastic to very fine-grained limestone and green calcareous shales. These strata dip shallowly to the
south (Mcfall 1993°).

3.5 Hydrogeology

The fractured limestones and shales of the upper Lindsay Formation form the primary source of
exploitable groundwater in the area. While the proposed residential development on the subject
property is to be supplied with municipal water, many of the existing homes in the area continue to
obtain their water supply from bedrock wells. Potable groundwater is generally limited to the upper 30
m of the bedrock with mineralized and/or methane-bearing groundwater predominating at greater
depths.

We reviewed ten (10) well records for the immediate vicinity of the subject site. These records were
obtained from the Ministry of Environment, Conservation and Parks (MECP) database and are included
with this report as Appendix B. Locally, water is found in limestone bedrock at a relatively shallow
depth although deeper wells are sometimes attempted. Well depths in the vicinity of the site ranged
from 12 to 54 m with a median depth of 21 m. Reported yields were generally low with several wells
reported as dry. The groundwater is described as fresh except for the deepest of the wells which
reported sulphur.

Groundwater flow directions in the area generally parallel the surface drainage being from the upland
areas southward towards the wetland area or eastward towards the Bay of Quinte. Because of the flow
direction no impact to neighouring wells will result from on-site sewage disposal systems and no well
interference will occur because the proposed development is to be provided with municipal water

supply.
4 Discussion

4.1 Water Balance

Under developed conditions there will be an increase in impervious area throughout the site, and a
corresponding decrease in evapotranspiration. The amount of precipitation available for runoff and
recharge will therefore increase under post-development conditions. This increase will be conveyed via
sheet flow and grassed swales to the existing cattail wetland along the south border of the property
(refer to the Stormwater Management Report submitted separately).

4 Carson, D.M. 1981. Palaeozoic Geology of the Belleville-Wellington Area, Southern Ontario: Ontario Geological Survey.
Preliminary Map P. 2412. Geological Series. Scale 1: 50 000

5 Johnson, M.D., Armstrong, D.K., Sanford, B.V., Telford, P.G. and Rutka, M.A. 1992. Paleozoic and Mesozoic Geology of
Ontario; in Geology of Ontario, Ontario Geological Survey, Special Volume 4,Part 2, p.907-1008.

8 McFall, G, 1993. Structural Elements and Neotectonics of Prince Edward County, Southern Ontario; Géographie physique et
Quaternaire, 1993, vol. 47, n° 3, p. 303-312
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Based on the shallow bedrock, the absence of groundwater users in the area hydraulically
downgradient of the site, and the generally fine textured soils, it is our opinion that at-source infiltration
of clean roof water using soakaway pits would not be feasible. The site is considered to have a low
vulnerability to thermal impacts from stormwater discharge as there are no cold-water environments
within or close to the site.

4.2 Geotechnical Considerations

The geological setting is straightforward from a geotechnical perspective with bedrock occurring at
relatively shallow depths. This will allow for a high bearing capacity to support house foundations but
will require the use of raised septic beds and rock excavation for site servicing. It is anticipated that
houses will be constructed without basements owning to the shallow rock conditions.

4.2.1 Site Preparation and Grading

The stripping of surface soils and loose bedrock will be required to prepare the land for construction of
buildings and paved areas. It is anticipated that overburden soil material will average less than 1 m in
thickness over most of the area, although thicker soils exceeding 1.5 m in thickness are locally present.
It is expected that the recovered soils will be suitable only for general landscaping purposes owing to
their fine texture and organic content although this may be re-evaluated during construction.

Prior to the placement of fill beneath paved areas of floor slabs the exposed bedrock surface should be
inspected by a geotechnical engineer. Any fill required to raise grades must be free-draining granular
material free of organic, frozen, overly wet, or otherwise deleterious material. Fill should be placed in
lifts not exceeding 300 mm in thickness and compacted to 100% of standard Proctor maximum dry
density (SPMDD) beneath floor slabs and to a minimum of 95% SPMDD beneath paved areas. Bulk fill
in landscaped areas may be compacted to a lesser degree (recommended minimum 90% SPMDD).

Full-time inspection by experienced geotechnical personnel should be carried out during fill placement
and compaction to confirm the suitability of the fill and the degree of compaction achieved.

4.2.2 Excavations and Site Servicing

The presence of thin shaley interbeds within the limestone bedrock should allow for limited excavations
using a narrow excavator bucket and hoe ram but the bedrock is not rippable. More substantial
excavations, if required, will likely require drilling and blasting. We recommend that a structural
condition survey be completed for the neighboring properties prior to any rock blasting at the site.

Temporary excavations to conventional depths for installation of underground pipes at this site must
comply with Ontario Regulation 213/91 (Construction Projects) under the Occupational Health and
Safety Act. The native soils are considered to be Type 2 soils where above the water table and
excavations may be cut with vertical sides to a depth of 1.2 m and then sloped no steeper than 1H:1V
beyond the 1.2 m depth if required. Below the groundwater table, these soils would be classified as
Type 3 soils, with unsupported side slopes no steeper than 1H:1V. Temporary excavations into the
limestone bedrock at the site may be cut with vertical side slopes.

Pipe bedding for water and sewer services should be conventional Class 'B' pipe bedding comprising
a minimum 150 mm thick layer of OPSS Granular 'A’ aggregate below the pipe invert. Granular 'A' type
aggregate should also be provided to at least 300 mm above the pipe. The bedding aggregate should
be compacted to a minimum 95% SPMDD. Water and sewer pipes must be provided with a minimum
of a 1.2 m of earth cover upon final grading for frost protection.

Because of the shallow groundwater table anticipated at the site during spring and late fall, provisions
must be made to handle groundwater inflow into excavations cut into bedrock. Rates of inflow are not
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expected to exceed 50,000 L/day and should be manageable using conventional sump pumping
techniques.

4.2.3 Foundations

Building footings constructed on sound bedrock may be proportioned for a net allowable bearing
pressure of 500 kPa at ultimate limit state (ULS). The potential for settlement of bedrock foundations is
considered negligible. The bedrock is not considered to be frost susceptible provided that it is free of
loose rock, clean and unweathered. Building footings on native mineral soils or engineered fill may be
sized using a net allowable bearing pressure of 150 kPa at ultimate limit state (ULS). All founding
surfaces must be inspected by qualified geotechnical personnel prior to placing concrete.

Based on the geological setting, we recommend that Site Class C (Table 4.1.8.4A of the Ontario
Building Code) design properties be used to design for earthquake loads.

4.2.4 Slab-on-Grade Floors

Floor slabs may be constructed using conventional slab-on-grade techniques. A modulus of subgrade
reaction (k) of 50 MPa/m may be used to estimate subgrade support assuming a subgrade of granular
fill material compacted to 100% SPMDD. The upper 150 mm of material immediately under the floor
slab should consist of clean crushed stone compacted to 100% SPMDD.

Subdrains are not required beneath the floor slab provided that the finished slab is at least 300 mm
higher than the exterior soils and that the exterior soils/pavements are positively sloped away from the
building. A vapour retarder is recommended directly beneath the floor slab to reduce the migration of
moisture into the ground floor of houses — especially where moisture-sensitive floor coverings may be
used.

4.2.5 Pavements

Following site grading and servicing, the proposed pavement subgrade will generally comprise silt and
sand. Based on the proposed pavement usage, and frost susceptibility and strength of the subgrade
soils, the following pavement component thicknesses are recommended:

Table 2: Recommended Pavement Component Thicknesses

Pavement Light Duty Pavement Heavy Duty Pavement
Component (Cars only) (Truck traffic)
Asphaltic Concrete 80 mm 90 mm

Granular 'A' Base Course 150 mm 150 mm

Granular 'B' Subbase Course 300 mm 400 mm

A functional design life of 15 years has been assumed to establish the pavement recommendations.
This represents the number of years to first rehabilitation assuming regular maintenance is carried out.
One of the most critical maintenance items is crack sealing of the surface asphalt. Crack sealing
minimizes the infiltration of surface water into the pavement structure and can significantly extend the
life of the pavement. The pavement surface should be examined on a yearly basis to identify cracking

4.3 Water Supply & Treatment

The Rossmore/Fenwood Gardens Water Distribution System (RFGWDS) is a standalone water
distribution system that is owned and operated be the Corporation of the County of Prince Edward.
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Treated water is supplied to the system via a transmission line beneath the Bay of Quinte from the
Belleville Drinking Water System owned and operated by The City of Belleville. The proposed 11 lot
subdivision off County Road 28, and ultimately the entire Neighbourhood Development Area, will be
serviced by this distribution system. The proposed 11 lot subdivision will be serviced via the existing
250mm Ductile Iron watermain on County Road 28.

4.3.1 Rossmore/Fenwood Gardens Water Distribution System
Based on the 2019 Operational Report the System has the following characteristics:

e Drinking Water System Number: 220005008
e Drinking-Water System Category: Large Municipal Residential System
¢ Flow/Demands see below:

Rossmore/Fenwood Gardens DWS: Received Water Flows 2019
Minimum Daily | Average Daily | Maximum Daily
Month Total Flow Flow Flow Flow

m" m*/day m°/day m/day
January 6630.00 160.00 213.87 270.00
February 7080.00 210.00 25286 280.00
March 7280.00 160.00 234 .84 340.00
April 78920.00 100.00 264.00 550.00
May 2020.00 180.00 258.71 350.00
June 10580.00 270.00 352 67 670.00
July 11840.00 220.00 358194 630.00
August 11080.00 220.00 357 42 620.00
September 8590.00 140.00 286.33 540.00
October 5850.00 110.00 188.71 340.00
MNovember 5310.00 130.00 177.00 250.00
December 6570.00 130.00 211.94 270.00
Annual Total 96750.00 100.00 265.02 680.00

Mote: Flows as measured af the Belleville Water Treatment Plant.

As the RFGWDS does not have a rated capacity for treatment since the Belleville WTP supplies
water, a service agreement with the City of Belleville outlines the maximum daily flow limit as outlined
below:

Rossmore/Fenwood Gardens DWS: Received Water Flow Comparison

Maximum Total Flow as per Service Water Agreement | 328500 m’
Maximum Daily Flow as per Service Water Agreement | 2250 m”

Actual Total Flow 06750.00 29.45 % of Mean Total Flow
Actual Maximum Daily Flow 680.00 30.22 % of Maximum Daily Flow
Actual Mean Daily Flow 265.02 11.78 % Maximum Daily Flow

The Total Flow as per the service agreement is 328,500m?, based on the 2017-2019 Operational
Reports the following table summarizes the annual total flows and available capacity:

Operational Report Year | Actual Total Flow (m®) | Available Capacity (m?®)

2017 83,060 245,440
2018 83,990 244,510
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2019 96,750 231,750

4.3.2 Water Supply Servicing

The design criteria summary below is based on Ministry of the Environment (MOE) guidelines and
displays a breakdown of the criteria that were used in our calculations and will be considered through
the design of the development.

MOE Design Guidelines for Drinking-Water Systems (2008/1985):

Average Daily Domestic (Residential) Demand — 275 to 450 L/cap.day (450 L/cap.day used)
Normal Operating Pressure — 350 to 480kPa (50 to 70psi)

Maximum Pressure — 700kPa (100psi)

Max Hourly Demand Pressure Minimum — 275kPa (40psi)

Max Day & Fire Flow Demand Pressure Minimum — 140kPa (20psi)

Other Sources & Assumptions
¢ Residential Population Density — Single Family Homes — 3 people/unit

11 Lot CR28 Development

Total Number of Residential Units = 11

Total Development Population = 33 people
Average Water Demand = 0.17 L/s (14.85m?/day)

33.4 hectare Neighbourhood Development Area

Total Number of Residential Units (based on the Neighbourhood Concept Plan) = 71
Total Development Population = 213 people

Average Water Demand = 1.11 L/s (95.85m?/day)

The maximum daily flow allowable is 2,250m3/day, with an actual maximum daily flow of 680m?3/day
based on the 2019 operational report. The RFGWDS has ample capacity available for the additional
flow requirements of 14.85m3/day needed for the proposed 11 lot subdivision and ultimately the full

Neighbourhood Development Area.

The proposed 11 lot subdivision should be serviced via the 250mm watermain on County Road 28.

4.3.3 Fire Flows Flow

Fire flow tests were completed on June 5, 2020 for hydrant number 4039, flow results have been
provided in Appendix C. Static pressure and fire flows have been summarized below:

Hydrant Number Static Pressure (psi) Fire Flow @ 20psi (USGPM)

4039 76.32 1615

Based on the Fire Underwriters Survey “Water Supply for Public Fire Protection 1999, the required
fire flows were calculated based on the draft concept plan dated August 19", 2019 provided in
Appendix D. The following design criteria and calculations were used:

F =220CVA where F=the required fire flow (I/min)
C= 1.5 for wood frame construction
A= 1,500ft? (42.5m?)
F=2,151 L/min
= 2,000 L/min (rounded to the nearest 1,000L/min)
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Occupancy reductions — Combustible = No Change

Sprinkler system reductions — No Sprinkler systems = No Change

Separation distance charge — Worst case scenario was considered which resulted in a case with the
following separations:

>45m
Front Separation distance charge = +30%
10.1m-20m 10.1m-20m 2,0000.3
+15% House —> 159 =600
None

Thus F = 2,000+0+0+600
= 2,600 (round to the nearest 1,000L/min)
F=3,000L/min (792.5 USGPM)

The required fire flow for the proposed subdivision is 792.5 USGPM, based on the fire hydrant flow
results there is enough flow available to support the development.

4.4 Wastewater Servicing
4.4.1 General

Individual private septic systems are proposed for the development. The site is typical for the County
with thin (generally less than 1 m) loamy soil over limestone bedrock. This environment is not
considered to be geologically suitable for a communal septic system owing to the limited infiltration
capacity available for a large subsurface disposal system (LSSDS) which would negate any advantage
that might otherwise be available in terms of development density and would avoid the need to secure
a municipal servicing responsibility agreement. The use of a direct surface water discharge (which
might increase the allowable development density) is considered impractical owning to the level of
treatment required to allow for direct discharge into the Bay of Quinte.

The site conditions are considered suitable for the construction of private septic systems. Such systems
must be constructed in accordance with Section 8 of the Ontario Building Code and must meet the
following setback distances:

Table 3: Minimum Clearances for Distribution Piping

Object Minimum Setback (m)

Structure 5
Well with a watertight casing to a depth of 6 m 15
Any other well 30
Pond 15
Stream 15
Property Line 3
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4.4.2 Impact Assessment

Environmental impacts to groundwater from private sewage works permittable under the Ontario
Building Code are typically assessed under the MECP’s Guideline entitled “Technical Guideline for
Individual On-site Sewage Systems: Water Quality Impact Risk Assessment’, dated August 1996
(Guideline D-5-4). Nitrate is normally considered the principal contaminant of concern for “domestic”
type sewage since other chemical constituents of sewage degrade quickly and are relatively immobile
in the subsurface. In the case of nitrate, the Ontario Drinking Water Standard of 10 mg/L of nitrate-
nitrogen is used as an indicator of groundwater impact potential because of its potential health effects
when present at high levels in drinking water. However, shallow groundwater from the site discharges
into the wetland complex at the downgradient property boundary and a criterion for nitrate has not been
established by Ontario for nitrate nitrogen in surface waters and nitrate (in the relevant concentrations)
is generally considered non-toxic to fish and aquatic organisms. Nevertheless, we have followed the
nitrate loading methods described in Guideline D-5-4 as a baseline to allow for comparison to other
development sites.

The capacity of the property accepting sewage waste to provide sufficient attenuation of the sewage-
derived nitrate, can be calculated by estimating the amount of dilution will occur between the tile beds
and the property boundary. Groundwater flow through is assumed conservatively to be equal to the
daily sewage flow of 11,000 L/day (1,000 L/day for residential 11 lots) plus the groundwater recharge
over the 4.87 ha property (30,678 L/day at roughly 6,012 L/day per hectare calculated previously). This
gives a total dilution of 41,678 L/day. Total nitrate loading to groundwater resulting from sewage
disposal may be estimated by dividing the total nitrate input from private sewage systems by the volume
of dilution.

Sewage effluent nitrate of 40 mg/L is assumed for conventional Class 4 treatment systems. For the
proposed 11 lots, these quantities yield a nitrate concentration of 10.5 mg/L in groundwater leaving the
property. This marginally exceeds the 10 mg/L standard normally applied under Guideline D-5-4
however the drinking water standard is not applicable for the site since the development is to be
provided with municipal water and the downgradient property boundary is a wetland that is not
developable. The 10.5 mg/L we have calculated is also conservative as we have ignored biological
denitrification and have ignored the effect of tertiary treatment for private septic systems at the site (see
Section 3.4.3).

Phosphorous is the more relevant parameter of concern for the site. Phosphorous is a component of
domestic sewage but is generally considered immobile in the subsurface owning to the precipitation of
calcium-phosphorous solids in calcareous soils, and by aluminum and iron precipitates in iron rich soils.
Recent studies (e.g. Mechtensimer and Toor, 20177) show that more than 97% of TP attenuation
occurred in the first 60 cm of two newly constructed conventional tile fields. While the capacity of soils
to immobilize phosphorous may decrease over time (e.g. Finlayson-Bourque, 20148) the distance of

7 Mechtensimer S, Toor GS (2017) Septic Systems Contribution to Phosphorus in Shallow Groundwater: Field-Scale Studies
Using Conventional Drainfield Designs. PLoS ONE 12(1): e0170304. https://doi.org/10.1371/journal.pone.0170304
8 Finlayson-Bourque, D.S., 2014. Phosphorus Retention in On-Site Wastewater Systems in Nova Scotia; M.A.Sc. thesis,

Dalhousie University, 114p.
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the development from the Bay of Quinte and the attenuating capacity of wetland vegetation (through
biological uptake and subsequent sequestering of phosphorous in organic matter) is expected to
minimize any impact from phosphorous.

We note that both phosphorous and nitrate are modestly reduced in effluent from tertiary treatment
systems.

4.4.3 Cumulative Effects

Nutrient (mainly phosphorous) loading to the Bay of Quinte is longstanding concern for areas
surrounding the Bay. While development of the subject site will have a negligible contribution to such
nutrient loading, the Rossmore area has been identified for future development and it is prudent to
consider the cumulative effects of such future development. Privately serviced subdivisions are a minor
but not negligible contributor to nutrient loading. Nutrient budget modelling for the Bay of Quinte is
beyond the scope of our work but it is reasonable to assume that provision of a higher level of treatment
(i.e. tertiary treatment systems) for each individual development would lead to a net reduction of
nutrients reaching the Bay of Quinte under future development scenarios, or that such provision would
maximize development density within lands already identified for development. For this reason, we
recommend that tertiary treatment (e.g. biofilters) be used at the site.

4.4.4 Considerations for Construction

Individual septic systems are likely to be placed on fill owing to the thin overburden and seasonally high
water table at the site. Therefore, the following recommendations are applicable regardless of the
tertiary treatment technology selected.

B All organics should be stripped from the area of the leaching beds and downgradient mantle
prior to construction.

B The exposed subgrade below the tile beds should be trimmed and scarified, and provided with
a gentle slope of 0.5% in the direction of the mantle.

B The mantle should be constructed along the downgradient margin of the raised beds. Each
mantle should extend along the full width of the bed and for a minimum of 15 m downgradient
from the bed. The mantle should consist of granular fill meeting OBC requirements for the
individual site and a minimum of 250 mm in thickness. All surface runoff should be diverted
away from the leaching beds.

B The waste disposal systems should be kept clear of surface drainage swales, roof leader
drains, and other sources of surface water.

B The tile beds should be kept away from shade trees and a healthy cover of vegetation should
be developed and maintained over the beds to promote evapotranspiration.

5 Summary

In summary, an 11-lot residential development to be serviced by municipal water and individual septic
systems is proposed for a 4.87 ha property located at the intersection of County Road 28 and
Massassauga Road in Prince Edward County. The proposed subdivision is situated in an area of
generally shallow bedrock with surface drainage and groundwater flow in a southerly direction toward
a Provincially Significant wetland complex that connects to the Bay of Quinte about 850 m to the
northeast of the site. Groundwater levels are expected to vary seasonally with springtime groundwater
levels near the ground surface and late summer levels residing within the bedrock

G
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We found that the site is covered by a thin (generally <1.5 m) layer of sandy silt loam surface soils
overlying limestone bedrock which can support typical residential foundation loads without settlement.
Limited excavations into bedrock will likely be achievable using a hoe ram but deeper excavations will
probably require pre-drilling or drilling and blasting. The design and construction of pavements and floor
slabs should present no unusual difficulties.

The Rossmore/Fenwood Gardens Water Distribution System (RFGWDS) has ample capacity
available for the proposed 11 lot subdivision as well as the potential build-out of the remaining
Neighbourhood Development Area. The available flow rates of the existing 250mm watermain on
County Road 28 have adequate flow to support both the development and potential build-out as well.
It is not anticipated that any infrastructure improvements will be required to facilitate the extension of
the RFGWDS.

Provided that the waste disposal systems are properly constructed with tertiary treatment and in
accordance with the Ontario Building Code, no significant impact is anticipated on down-gradient
baseline water quality functions.

The geotechnical/hydrogeological comments and recommendations provided in this report are based
upon soil/rock conditions observed in widely spaced locations. The soil depths and characteristics will
vary between the sampling locations. Our recommendations are also based on the project as described
in the text of this report. Since significant details of the design are not known at the time of this report
preparation, we recommend that we review the final design to verify that our recommendations have
been correctly interpreted.

All of which is respectfully submitted.

THE GREER GALLOWAY GROUP INC.
CONSULTING ENGINEERS

) W Llioit.

\‘
David Cooper, M.Env.Sc. Charles Mitz, Ph.D., P.Geo Adele Voldock, P.Eng
Environmental Scientist Senior Project Manager Project Manager
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Appendix C
Fire Flow Test Results



TheCounty

PRINCE EDWARD COUNTY + ONTARIO

The Corporation of the County of Prince Edward
Water and Wastewater Services

Datasheet
DS4: Fire Flow Testing
Document Type: Datasheet
Category: Drinking Water
Date of Fire Flow Testing 4-Jun-20
Field Operator(s) Jeff Brooks
Facility Operator(s) Jeff T}d}h A /,
Notification to Facility Operator: Y X | No Initial: | 7 | Signature: | p e
DWS Information itz
High Lift Pump (HLP) On or Off?: On X | Offo Verified By (Initial): JB
High Level Reservoir (HLR) Level (m): N/A Verified By (Initial): JB
Bloomfield Tower Level (m): N/A Verified By (Initial): JB
Test Hydrant Information
Hydrant Number: 4039
Location: 585 Hwy 28 Rossmore
Test Number: 1
N.F.P.A. Colour Code: Blue
Static Pressure: 76.32
Residual Pressure: 39.22
Validation: Pressure Drop Greater Than 25%? Y/N: Y Actual Value: 48.6
Logger S/N: 206632
Flow Hydrant Information
Hydrant Ports Flowed Logger Outlet Coefficient Pitot Gauge Flow
No. No. No. Dia. (in.) (~0.9) Reading (psi) (USGPM)
4040 2 43180737 2.5 0.9 18.26 1289
Total Flow (USGPM) 1289
Test Hydrant Available Flow
Test Hydrant at 20 psi 1615 USGPM 1335 IGPM
Test Hydrant at 10 psi 1764 USGPM 1458 IGPM
Test Hydrant: Pressure (psi) Vs. Flow (USGPM)
2000
s 1500
o
9) 1000
2
% 500 4
o
0 * -
0 10 20 30 40 50 60 70 80 90
Pressure (psi)
Comments/Discrepencies/Diagram
1) Private test at request of engineering firm, pre-development
2) System is supplied by Belleville - HLP status, tower and reservoir levels are irrelevant in this system
Existing Colour Coding: BLUE
Recommended Colour Coding BLUE
Acknowledgement
Operator Overseeing Fire Flow Testing (Print): s, Jeff Brooks
Signature: ///%
Date: jé//t/(—: oS5 v ze

DS4: Fire Flow Testing
Issue Date: July 10, 2018
Revision Date: 2. July 10, 2019
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