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Servicing Study
Dunes Motel, 2052 County Road 18
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Dear Andrew,

We are pleased to submit this servicing study for your property at 2052 County
Road 18 in Prince Edward County.

We found that the existing well is able to produce sufficient quantities of water to
meet projected requirements without affecting neighbouring wells or natural
ecological features. The water contains elevated nitrate levels and it will require
treatment to ensure that the water supply meets Ontario Drinking Water
Standards. The property is too small to meet normal nitrate loading requirements
under the applicable MECP Guidance (Guideline D-5-4) however your proposed
redevelopment does not increase sewage flows so this guideline does not apply.

We trust that this report is complete within our terms of reference and sufficient for
your proposed severances 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

i k>[\/l/\:/\

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

The Greer Galloway Group was retained to complete a hydrogeological assessment for the proposed
development of the Dunes Motel. The subject property is located at 2052 County Road 18, Bloomfield
in Prince Edward County. The proposed development concept includes the conversion of the existing
delicatessen to a 14-unit motel building. The existing 1-storey residential building will be removed and
replaced with a 2-storey building consisting of a lobby area on the ground floor and another, larger
rental suite upstairs. A new entrance will be constructed at approximately the location of the existing
sign and light structure.

The purpose of the work was to demonstrate the availability of sufficient groundwater supply to service
the proposed development without impacting surrounding wells; and to demonstrate that the property
is able to accommodate private sewage treatment/disposal systems in accordance with Provincial
standards without affecting surrounding private water sources.

2. Investigation Methods

The investigation included a review of water well records and available geologic and hydrogeologic
information for the area, an inventory of water well supplies within a reasonable distance of the
proposed development, and a 6-hour pumping test along with chemical and bacteriological analysis in
general accordance with MECP Guideline D-5-5 (Technical Guideline for Private Wells; Water Supply
Assessment). The investigation methods are described further in the following subsections:

2.1 Information Sources

The initial task was a review of available information to characterize existing soil and groundwater
conditions, and to identify any potential hazards/constraints associated with the planned severances.
Information sources include topographic and geologic mapping, aerial photography and MECP Water
Well Records.

2.2 Neighbouring Well Survey

Because of the COVID-19 pandemic, the door-to-door well survey was limited to the adjacent properties
only (none of which were occupied). We relied on MECP water well records for more distant residences.
MECP Water Well Record sheets for the general area are provided in Appendix A.

2.3 Water Supply Requirements

The water supply assessment was based on daily design sewage flows taken from the Ontario Building
Code:

Table 1: Estimated Water Demand from Sewage Design Flows

OBC Table 8.2.1.3.A. and 8.2.1.3.B. Subtotal

(L/day)
2 550

L/day/unit Estimate

Apartments, Condominiums, Other Multi-family 275
Dwellings per person

Hotels and Motels (excluding bars and restaurants)
a) Regular, per room 250 14 3,500
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These design flows suggest a daily water demand of 4,050 L or about 2.8 L/min on a continuous
basis.

2.4 Water Supply Assessment

The water supply assessment was based on a pumping test of the existing drilled well on the property.
The well is a 150 mm diameter well taken through 2.2 m of overburden then into bedrock to its
termination depth of 12.8 m with a 2.2 m steel surface casing. The well had a reported yield of 10
Imperial gallons per minute (45 L/min) at the time of construction.

Greer Galloway’s yield test was completed on November 18, 2021 at a constant rate of 15+0.5 L/min
with the well discharge routed through a gate valve and then into a 25 L capacity ported vessel which
was marked at the level corresponding to the tested yield. The pumping rate was checked periodically
throughout the test using the time-volume method. Water levels were recorded during the pumping and
recovery using datalogging pressure transducers (Solinst Model 3001) set to 10 s intervals. The
discharge water was directed away from the pumped well a distance of approximately 30 m
(downgradient of the well) and was allowed to flow overland away from the well in order to avoid artificial
recharge effects. The well was not chlorinated prior to testing. No precipitation occurred during the test
or during the preceding 48 hours. The water level observations during the test and the recovery period
following the testing are included in Appendix B.

A groundwater sample was obtained from the well during the last hour of the pumping tests after
confirming that there was no residual chlorine. The samples were placed in variety of laboratory-
prepared sample containers that were sealed, placed into a cooler with ice packs to maintain a
temperature of approximately 4°C and transported to Caduceon Laboratories Kingston, Ontario.
Analytical parameters included E. coli and total coliform bacteria and a variety of additional parameters
(refer to the Laboratory Certificate of Analysis in Appendix C).

2.5 Suitability for Private Septic Systems

Representative total daily design sanitary sewage flows were estimated using the Ontario Building
Code (OBC) as described in Section 2.3. Environmental impacts were assessed under the OBC rather
than under the MECP’s Guideline entitled “Technical Guideline for Individual On-site Sewage Systems:
Water Quality Impact Risk Assessment” (Guideline D-5-4) since the proposed re-development does
not represent an increase in sewage flows relative to the existing residence and delicatessen (see
Table 2).

Table 2: OBC Design Flows Existing Use

OBC Table 8.2.1.3.A. and 8.2.1.3.B. Liday/unit Estimate Subtotal
(L/day)
4 Dwellings
b) 2-bedroom dwelling 1,100 1 1,100
12 Food service Operations
g) ii) per 9.25 m2 of delicatessen floor space, 190 19 3,610
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Existing Total (based on OBC): 4,710

Table 3: OBC Design Flows Proposed Use

OBC Table 8.2.1.3.A. and 8.2.1.3.B. Subtotal

(L/day)
2 550

L/day/unit Estimate

Apartments, Condominiums, Other Multi-family
Dwellings per person

Hotels and Motels (excluding bars and restaurants)
a) Regular, per room 250 14 3,500

Proposed total (based on OBC): 4,050 L

3. Summarized Findings

3.1 Site Description

The property located at 2052 County Road 18. The Phase One Property is currently developed with
one approximately 115 m? residential building that is used as a short-term rental and one approximately
260 m? delicatessen building that is not in current use. The 0.32 ha property is in an area of relatively
flat-lying terrain with elevations ranging between about 77 to 78 metres above mean sea level (mASL).
Drainage is generally to the east towards East Lake.

3.2 Climate and Water Balance

The subject area is characterized by cold winters and relatively hot humid summers. Snow typically
occurs during 5 months of the year from December to April with lake effect precipitation resulting in
variable levels of winter precipitation from year to year. Precipitation is approximately 935 mm/a with
an average annual evapotranspiration (ET) of about 550 mm/a (Quinte Conservation, 2006)

The infiltration factors for the area were 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:

Table 3: Estimated Infiltration Factors

Site Characteristic Infiltration Factor

Topography

Flat Land 0.3
Rolling Land 0.2
Hilly Land 0.1
Soils
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Site Characteristic Infiltration Factor

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 | 0.8

Given an average annual moisture surplus (P-ET) of approximately 385 mm and an infiltration factor of
0.7, we estimate an average infiltration of about 270 mm/a or roughly 7,400 L/day per hectare. We note
that this number is taken from guidelines published by the MECP for the purposes of nitrate loading
calculations and the resulting recharge estimate may not reflect real conditions.

3.3 Geology

Overburden in the area consists of a variable thickness of aeolian sands overlying a discontinuous
layer of poorly sorted sandy silt to silty sand-textured glacial till. Post-glacial soils consist of recent
alluvial deposits and organic soils within low-lying or poorly drained areas. Bedrock consists of brownish
grey thinly to medium bedded shaley limestone of the middle Ordovician Lindsay Formation (OGS,
2011). The Soils Map of the County of Prince Edward, Ontario, Report No. 10 classifies soils developed
on this property as Brighton Sandy Loam.

3.4 Hydrogeology

The fractured limestones of the Lindsay Formation form the primary source of exploitable groundwater
in the area. A search of the Ministry of the Environment, Conservation and Parks (MECP) Well Records
Database returned 8 well records within a radius of approximately 400 m of the property. These records
indicate that water is found within limestone bedrock with yields ranging from zero to greater than 90
L/min. The subject lands are located outside any mapped WHPA.

A summary of the water well data is included on the following table:

Table 4: Summary of well depths and yields within 400 m

Static level e Bl Overburden Hole
(m) (L/min) Depth (m) Depth (m)

5306005 dry 0.9 37.8
5303201 dry 1.5 13.7
5303203 1.8 4.5 0.9 13.7 Bedrock
5304037 24 45 7.2 12.8 Bedrock
5301908 2.1 13.5 2.3 9.1 Bedrock
5304727 dry 0.9 15.2
5304726 3.0 90 0.9 9.1 Bedrock
5300584 3.4 22.5 3.0 9.1 Bedrock

Individual well records are provided with this report in Appendix A.
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Groundwater flow within and in the vicinity of the subject property is interpreted to be in a southerly to
southeasterly direction generally paralleling the regional surface water drainage.

3.5 Water Availability

A 6-hour pumping test was completed at an average rate of 15+0.5 L/min for 6 hours (for a total quantity
of 5,400 L). Drawdown was less than 1 cm and remained constant for the duration of the pumping test.
Available yield is significantly greater than 15 L/min which is consistent with the well record (indicating
45 L/min) and is considered sufficient to meet projected water demands for the proposed 12-unit hotel.
Monitoring of water temperature during the test pumping showed that the water temperature remained
constant throughout the testing.

Given the depth of the well and the generally high infiltration into the sandy soils, we do not consider
the well to be susceptible to drying out during the later summer when water tables are at their lowest.

3.6 Water Quality

The results of water quality analyses are included with the Laboratory Certificate of Analysis in
Appendix C and summarized on Table 3. The groundwater contained no detectable E. coli but had a
count of 7 colony forming units (cfu) of total coliform bacteria. The Ontario Drinking Water Standard for
total coliform bacteria is zero while MECP Guideline D-5-5 calls for total coliform bacteria to be less
than 6 cfu. Health Canada considers the presence of total coliform bacteria to be an indication that the
well is prone to surface water infiltration and therefore at risk of fecal contamination or that there are
bacteria resident within the well or plumbing system.

In terms of physical and chemical parameters, the groundwater is moderately hard (which is typical for
all wells obtaining groundwater from limestone aquifers). Nitrate was found at 20.5 mg/L which
exceeded the health-related Ontario Drinking Water Standard of 10 mg/L. Chlorides and sodium were
below the applicable aesthetically related Drinking Water Standards.

Table 3: Summary of Water Quality Analyses

S-1

PRI Dunes Motel TW ODWS/D-5-5
Total Coliform cfu/100mL 7 0 (5)
E coli cfu/100mL 0 0
Alkalinity(CaCO3) to pH4.5 mg/L 240

pH @25°C pH Units 7.69

Conductivity @25°C pmho/cm 695

Fluoride mg/L <3

Chloride mg/L <041 250
Nitrite (N) mg/L <0.1 10
Nitrate (N) mg/L 20.5 10
Sulphate mg/L 20.7 500
Total Suspended Solids mg/L 12

TDS (Calc. from Cond.) mg/L 361

Dissolved Organic Carbon mg/L 1.6 5
Hardness (as CaCO3) mg/L 354 100
Calcium mg/L 126
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Iron mg/L < 0.005 0.3

Magnesium mg/L 9.40
Manganese mg/L < 0.001 0.05
Potassium mg/L 1.2
Sodium mg/L 6.0 200

Treatment must be provided for nitrate and bacteriological parameters. The motel would be classified
as a small drinking water system under O. Reg. 319/08 which has testing, reporting and enforcement
mechanisms to ensure that the treatment continues to produce safe water. Water treatment equipment
must be capable of producing less than 10 mg/L of nitrate and of achieving, at all times, primary
disinfection including at least 99 per cent removal or inactivation of Cryptosporidium oocysts, at least
99.9 per cent removal or inactivation of Giardia cysts and at least 99.99 per cent removal or inactivation
of viruses by the time water enters the distribution system. A water treatment specialist should be
consulted for the design of the treatment system.

3.7 Potential for Well Interference

The radius of influence (r, metres) between a pumped well and the neighbouring properties may be
estimated using the estimated value for Q (i.e., the average amount pumped per day in litres) and the
average recharge (R, mm per year) to the aquifer according to:

Rmr?
365

Q=

This calculation yields zone of influence distances of approximately 42 m based on a bedrock well,
pumping at a rate of 4,050 L/day over the course of a year.

We note that the fractured bedrock aquifer does not behave in the same way as an ideal porous media.
Localized zones of higher permeability soils will be associated with a locally greater radius of influence,
while lower permeability zones will have a correspondingly reduced radius of influence. However, even
accounting for these effects, well interference is not likely to be a problem at the site.

3.8 Onsite Sewage Treatment

The proposed hotel development is to be serviced by the existing conventional type tile bed sewage
disposal system with upgrades as necessary. Our limited testing has revealed that the on-site soils
consist of poorly sorted silt and sand characteristic of the Brighton Sandy Loam. It is expected that the
material would be classified as a SP type soil in accordance with the Unified Soil Classification System
(USCS). The corresponding percolation rate of the soil is expected to be in the range of 2 to 10 min/cm.

Sewage design flows are estimated to be 4,050 L/day which (assuming a Percolation rate T= 10
min/cm) would require 202.5 lineal metres of tile for a conventional in-ground bed (L=QT/200). An area
of roughly 18 by 20 m which is large enough to accommodate the daily design flow based on a tile
separation of 1.6 m and 20 m long runs. A smaller area may be acceptable depending on the T-time
determined for the specific bed area and whether the system includes tertiary treatment. The septic
tank must be sized to provide a working capacity at least twice the daily design sewage flow (i.e.,
a minimum tank size of 8,100 L is required).

We note that the available area calculated using a conservative percolation rate T=10 min/cm does not
allow for the provision of a 100% reserve area (which we normally recommend). If a 100% reserve area
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cannot be provided (this will be determined through site-specific percolation tests in the bed area') we
recommend that tertiary treatment be provided (and hence sizing according to L=QT/300) to reduce
BODs loadings to the subsurface and maximize the amount of reserve area and longevity for the
system.

A 30 m separation distance between the water supply well and the tile bed should be maintained to
enhance effluent attenuation. The septic system must be constructed in accordance with Section 8 of
the Ontario Building Code (OBC) and must meet the following setback distances:

Table 5: 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

4. Summary

The purpose of this study was to determine whether the proposed Dunes Motel development is likely
to obtain adequate quantities of water over both the short and long term without water quantity
interference conflicts with users on the adjoining lands. The study also considered the suitability of the
site to accommodate an adequately sized on-site sewage treatment system in accordance with
Provincial Standards. Our assessment found the following:

1. Servicing using private individual groundwater well(s) for water supply and individual septic
system(s) for sewage treatment/disposal is appropriate for this area as there are no municipal
services present or likely in the foreseeable future.

2. The existing well is able to produce sufficient water to meet anticipated water demands for the
hotel development.

3. Water quality meets Ontario Drinking Water Standards for all parameters except nitrate and
total coliform bacteria. The motel would be classified as a small drinking water system under
O. Reg. 319/08. Water treatment equipment must be capable of producing less than 10 mg/L
of nitrate in the treated water and of achieving, at all times, primary disinfection including at
least 99 per cent removal or inactivation of Cryptosporidium oocysts, at least 99.9 per cent
removal or inactivation of Giardia cysts and at least 99.99 per cent removal or inactivation of

" These cannot be comeleted while the bed is in active use.
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viruses by the time water enters the distribution system. A water treatment specialist should be
consulted for the design of the treatment system.

4. Well interference is not anticipated to be a concern based on the results of this assessment.

5. The property is large enough to accommodate an individual Class 4 septic system with tertiary
treatment while maintaining regulatory setbacks from structures and property lines.

6. A minimum 30 m separation is recommended between the well and septic system.

All of which is respectfully submitted.

GREER GALLOWAY CONSULTING ENGINEERS
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Appendix B

Hydrographs
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GREER GALLOWAY

CONSULTING ENGINEERS

ol PETERBOROUGH
L BELLEVILLE
KINGSTON

1620 WALLBRIDGE LOYALIST ROAD
BELLEVILLE, ONTARIO, K8N 4Z5
PHONE: 613—-966—3068

FAX: 613—966—3087

NOTES:

1) Quantity testing carried out on
November 19, 2021

2) On-site pressure and temperature data
collected using a Solinst Model 3001
datalogging transducer

3) Water level data is not corrected for
fluctuations in barometric pressure

KEY PLAN:

PROJECT 2138468:

SERVICING STUDY
DUNES MOTEL, 2052 COUNTY ROAD 18
PRINCE EDWARD COUNTY

FIGURE B-1:

WELL HYDROGRAPH — PUMPING WELL
2658 COUNTY ROAD 5




Appendix C
Laboratory Certificates of Analysis



CADUCEZFZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CE

RTIFICATE OF ANALYSIS

Final Report

C.OC.: -

Report To:

The Greer Galloway Group

1620 Wallbridge-Loyalist Road, RR #5,
Belleville Ontario K8N 4Z5 Canada

Attention: Charles Mitz

REPORT No. B21-38066

Caduceon Environmental Laboratories
285 Dalton Ave

Kingston Ontario K7K 621

Tel: 613-544-2001

Fax: 613-544-2770

DATE RECEIVED:

19-Nov-21

DATE REPORTED: 05-Jan-22
SAMPLE MATRIX: Groundwater

JOB/PROJECT NO.: Poff

P.O. NUMBER: 2136509
WATERWORKS NO.

Client I.D. S-1 Dunes
Motel TW
Sample I.D. B21-38066-1
Date Collected 18-Nov-21
Reference Date/Site
Parameter Units R.L. Method Analyzed
Total Coliform cfu/100mL 1 MOE E3407| 19-Nov-21/K 7
E coli cfu/100mL 1 MOE E3407| 19-Nov-21/K 0
Alkalinity(CaCQ3) to pH4.5 mg/L 5 SM 2320B | 25-Nov-21/0 240
pH @25°C pH Units SM 4500H | 25-Nov-21/0 7.69
Conductivity @25°C umho/cm 1 SM 2510B | 25-Nov-21/0 695
Total Suspended Solids mg/L 3 SM2540D | 19-Nov-21/K <3
Fluoride mg/L 0.1 SM4110C | 24-Nov-21/0 <0.1
Chloride mg/L 0.5 SM4110C | 24-Nov-21/0 20.5
Nitrite (N) mg/L 0.1 SM4110C | 24-Nov-21/0 <0.1
Nitrate (N) mg/L 0.1 SM4110C | 24-Nov-21/0 20.7
Sulphate mg/L 1 SM4110C | 24-Nov-21/0 12
TDS (Calc. from Cond.) mg/L 1 Calc. 25-Nov-21 361
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 04-Jan-22/0 1.6
Hardness (as CaCO3) mg/L 1 SM 3120 | 23-Nov-21/0 354
Calcium mg/L 0.02 SM 3120 | 23-Nov-21/0 126
Iron mg/L 0.005 | SM 3120 | 23-Nov-21/0O < 0.005
Magnesium mg/L 0.02 SM 3120 | 23-Nov-21/0 9.40
Manganese mg/L 0.001 | SM 3120 | 23-Nov-21/0O <0.001
Potassium mg/L 0.1 SM 3120 | 23-Nov-21/0 1.2
Sodium mg/L 0.2 SM 3120 | 23-Nov-21/0 6.0

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *

Site Analyzed=K-Kingston,W-Windsor,0-Ottawa,R-Richmond Hill,B-Barrie

R Sfor—m

Richard Lecompte
Laboratory Supervisor

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
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