[ANARK
COUNTY

TYPE OF APPLICATION

Plan of Subdivision

OFFICE USE ONLY:

Date Application Received:

Date Application Deemed Complete:

File Number:

Application Fee:

Receipt:

Print in black or blue ink, complete or (¥')appropriate box(es)

1. APPLICATION INFORMATION

» 1.1 Name of Owner(s). An owner's authorization is required in Section 11.1, if the applicant is not the owner.

Name of Owner(s)

1394706 Ontario Inc. c/o Wilburt Crain

Home Telephone No.

Business Telephone No.

613-268-2308

Address Postal Code Fax No.
1800 Maberly-Elphin Road
Maberly, ON KOH 2B0
Email Address

» 1.2 Agent/Applicant - Name of the person who is to be contacted about the application, if different than the owner.

(This may be a person or firm acting on behalf of the owner.)

Name of Contact Person

ZanderPlan Inc. c/o Tracy Zander

Home Telephone No.

Business Telephone No.

Address
P.O. Box 20148, Perth, ON

Postal Code

K7H 3M6

Fax No.

Email Address

1.3 Planner
Name of Planner Business Telephone No.
ZanderPlan Inc. c/o Tracy Zander ]
Address Postal Code Fax No.
P.O. Box 20148, Perth, ON K7H 3M6
Email Address
|

1.4 Ontario Land Surveyor

Name of Surveyor

Stantec Geomatics Ltd.

Business Telephone No.

Address

1331 Clyde Avenue, Suite 300
Ottawa, ON

Postal Code

K2C 3G4

Fax No.

Email Address
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2. LOCATION OF THE SUBJECT LAND (Complete applicable boxes in Section 2.1)

7 2.1 Local Municipality
Drummond/North Elmsley

Geographic Village/Town/Township
Drummond 1

Concession No.

Lot(s)
Part Lot 7

Registered Plan No

Lot(s) Block(s)

Name of Street/Road Street No. Reference Plan No. Part(s)
Cty Rd 10 & Drummond Con 1 N/A
Assessment Roll No(s).
0919-919-010-03300
» 2.2 Are there any easements or restrictive covenants affecting the subject land?
No EV Yes If Yes, describe the easement or covenant and its effect.
3. PROPOSED AND CURRENT LAND USE
» 3.1 Complete Table A on Proposed Land Use
Table A - Proposed Land Use
Number of Units | Number of Lots Density Number of
Proposed Land Use or Dwellings |and/or Blocks on| Area (ha.) (Units/Dwellings | Parking Spaces
Draft Plan per ha.)
Residential  Detached 42 42 359,502m2 1.17upha 84 (4]
Semi-Detached (M
Multiple Attached
Apartment
Seasonal
Mobile Home
Other (specify)
Commercial
Industrial
Institutional (specify)
Park, Open Space nil nil nil
Roads nil ét?ézfm 33,030.38 m2 il nil
Other (specify) Reserves 4 146.35 m2 N/A 0
Totals 42 48 392,684.3m2

(1) Complete only if for approval of condominium description

3.2 What is the current use of the subject land?

Vacant Lands
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» 3.3 How the subject land is currently designated in the County Official Plan, local Official Plan or any Official Plan Amendment?

County OP - Rural Area, Twp OP - Rural designation, Twp Zoning - Rural (RU) zone

3.4 Has there been an industrial or commercial use, or an orchard on the subject land or adjacent land?
[ Yes (W No If Yes, specify the uses.

No Unknown

3.5 Has the grading of the subject land been changed by adding earth or other material? D D
3.6 Has a gas station been located on the subject land or adjacent land at any time? E D

3.7 Has there been petroleum or other fuel stored on the subject land or adjacent land?

[]
[]

3.10 What information did you use to determine the answers to the above questions?

Aerial mapping shows some site alteration has occurred where subdivision roads are proposed. Some fill piles can

3.8 Has the site ever been used for the spreading of septage or sludge?

3.9 Is there reason to believe the subject land may have been contaminated by former uses on the
site or adjacent sites?

IO =]5
(=]

be seen on the south side of the property. The lands historically consisted of open fields. There have been no former

uses that may have caused contamination

3.11 If Yes, to (3.4), (3.5), (3.6), (3.7), (3.8) or (3.9), a previous use inventory showing all former Yes No
uses of the subject land or, if appropriate, of the adjacent land, is needed. Is the previous
use inventory attached? If not, when will it be provided? E

There are no previous uses, as stated in 3.10 the reason 3.5 was checked was due to site works that have been started

4. CONSULTATION WITH COUNTY and LOCAL MUNICIPALITY

4.1 Has the draft plan of subdivision or condominium description that is subject of this application been presented to the local
Municipal Council?

[] Yes W] No

4.2 Have you confirmed with the local municipality that the proposed development meets all of the requirements of the
applicable official plans?

M Yes [J No If an official plan amendment is needed, it should be submitted prior to or concurrently
with this application.

4.3 Have you confirmed with the County that the proposed development meets all of the requirements of the county official
plan?

M Yes []No If an official plan amendment is needed, it should be submitted prior to or concurrently
with this application.
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5. STATUS OF OTHER APPLICATIONS UNDER THE PLANNING ACT

.

» 5.1 Has the subject land ever been the subject of an application for approval of a plan of subdivision under Section 51 of the

Act or consent under Section 53 of the Act, for a minor variance, for approval of a site plan, or for an amendment to an

official plan, a zoning by-law , development permit by-law or a Minister's zoning order.

W Yes [[JNo []Unknown If Yes and if Known, indicate the application file number and the decision made on
the application.

B21/064 to B21/066 granted in the west half of Lot 7 in 2021

# 5.2 Is the subject also subject of a proposed official plan or plan amendment that has been submitted for approval?
[JYes M No [JUnknown If Yes and if Known, indicate the application file number and status of the
application.

» 5.3 s the subject land also subject of an application for consent, approval of a site plan, minor variance, zoning by-law,
development permit by-law or zoning order amendment?

[JYes [ No []Unknown If Yes and if Known, indicate the application file number and status of the
application.

%

# 5.4 If the subject land is covered by a Minister's zoning order, what is the Ontario Regulation Number?

5.5 Are the water, sewage or road works associated with the proposed development subject to the provisions of the
Environmental Assessment Act? [Jyes @ No

If Yes, will the notice of public meeting for this application be modified to state that the public meeting will address the
requirements of both the Planning Act and the Environmental Assessment Act? [ Yes No

6. PROVINCIAL POLICY

» 6.1  Briefly explain how this proposal is consistent with the Provincial Policy Statement issued under Section 3(1) of the
Planning Act.

**See Planning Report for full write-up

The proposal will add to the mix and range of available residential lots to support the long term needs of the

municipality (Sec. 1.1.1), development including lot creation by subdivision is permitted on rural lands (1.1.4),

Individual site services are permitted where municipal and communal servicing is not feasible (1.6.6), an EIS

shows development will not impact natural features (2.1), the subdivision will not impact aggregate resources

or cultural heritage (2.6).
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> 6.2

(] Yes @ No

Is this application within an area of land designated under any provincial plan or plans?

If Yes, please specify which plan and whether the application conforms or conflicts with the

applicable plan or plans.

6.3 Table B below lists the features or development circumstances of interest to the Province. Complete Table B and be
advised of the potential information requirements in noted section.

TABLE B - Significant Features Checklist

(1) If a feature, is it on site or

within 500m OR If a feature,
Feature or Development Circumstances (2) ifa development specify
circumstance, does it distances in Potential Information Needs
apply? metres
Yes (¥') No (v)
Non-farm development near designated urban Demonstrate sufficient need within 20-year
areas or rural settlement area l:l . projections and that proposed development
n will not hinder efficient expansion of urban
metres | or rural settlement areas
Class 1 industry’ I:l Assess development for residential and
metres | other sensitive uses within 70m
Class 2 industry? Assess development for residential and
metres | other sensitive uses within 300m
Class 3 industry® I:, Assess development for residential and
metres | other sensitive uses within 1000m
Land Fill Site D Address possible leachate, odour, vermin
metres | and other impacts
Sewage Treatment Plan D Assess the need for a feasibility study for
metres | residential and other sensitive land uses
Waste Stabilization pond I:l Assess the need for a feasibility study for
metres | residential and other sensitive land uses
Active railway line / 560 metres | Evaluate impacts within 100m
Controlled access highways or freeways I:l Evaluate impacts within 100m
including designated future ones metres
Operating mine site I:l Will development hinder continuation or
metres | expansion of operations?
Non-operating mine site within 1000m Have potential impacts been address? Has
|:| metres | the mine been rehabilitated so there will be
no adverse effects?
Airports where noise exposure forecast (NEF) Demonstrate feasibility of development
or noise exposure projection (NEP) is 28 or above 28 NEF for sensitive land uses..
greater ’ e ( ) I:‘ metres | Above the 35 NEF/NEP, development of
sensitive land uses is not permitted
Electric transformer station |:| —

SUBDIVISION APPLICATION FORM
January 2014

Page 5 of 12



(1) If a feature, is it on site or

within 500m OR

(2) if a development If a feature, .
circumstance, does it specify Potential Information Needs
Feature or Development Circumstances apply? distances in
Yes (‘/) No (/) metres
High voltage electric transmission line metres | Consult the appropriate electric power
service
i ?
Transportation and infrastructure corridors mishes, | Wil theicoiridor bia promcted?
Pri feil G Demonstrate need for use other than
rime agricultural lan metres | agricultural and indicate how impacts are to

be mitigated

Agricultural operations

See MDS Repo

it

Development to comply with the Minimum

D metres | Distance Separation Formulae
Mineral aggregate resource areas Will development hinder access to the
metres | resource or the establishment of new
resource operations?
Mineral aggregate operations I:‘ Will develgpment hinder continuation of
metres | extraction?
Mineral and petroleum resource areas Will development hinder access to the
D metres | resource or the establishment of new
resource operations?
Existing pits and quarries Will development hinder continued
metres | operation or expansion?
Significant wetlands D 670 Development is not permitted
metres
Significant portions of habitat of endangered Development is not permitted
and threatened species / metres
Significant fish habitat, woodlands south and Demonstrate no negative impacts
east of the Canadian Shield, valley lands,
areas of natural and scientific interest, wildlife metres
habitat
Sensitive groundwater recharge areas, Demonstrate that groundwater recharge
headwaters and aquifers metres | areas, headwaters and aquifers will be
protected
Significant built heritage resources and cultural Development should conserve significant
heritage landscapes metres ﬁ”"-'. heritlagg resources and cultural
eritage landscapes
Archaeological resources Assess development proposed in areas of
archaeological potential. Assessment to be
D prepared by person licensed under Part VI
metres | of the Ontario Heritage Act.
Conservation plan for any archaeological
resources identified in the assessment.
Erosion hazards Determine feasibility within the 1:100 year
I:I _— erosion limits of ravines, river valleys and
EUeS | streams
Floodplains Where one-zone flood plain management is
in effect, development is not permitted
within the floodplain
Where two-zone flood plain management is
s in effect, development is not permitted

within the floodway

Where a Special Policy Area (SPA) is in
effect, development must conform with
official plan policies for the SPA
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Hazardous sites” / metres Demonstrate that hazards can be addressed
Rehabilitated mine sites Application for approval from Ministry of
I:I Northern Development and Mines should be
metres made concurrently
Contaminated sites I:l Assess an inventory or previous uses in
metres areas of possible soil contamination
1. Class 1 industry - small scale, self-contained plant, no outside storage, low probability of fugitive emissions and daytime operations only.
2. Class 2 industry - medium scale processing and manufacturing with outdoor storage, periodic output of emissions, shift operations and daytime
truck traffic.
3. Class 3 industry - indicate if within 1000m - processing and manufacturing with frequent and intense off-site impacts and a high probability of
fugitive emissions.
4. Hazardous sites - property or lands that could be unsafe for development or alteration due to naturally occurring hazard. These hazards may

include unstable soils (sensitive marine clays (Leda), organic soils) or unstable bedrock (Karst topography).

6.4  For applications that include permanent housing (i.e. not seasonal) complete Table C - Housing Affordability. For each type of
housing and unit size, complete the rest of the row. If lots are to be sold as vacant lots, indicate the lot frontage. Information
should be based on the best information available at the time of application. If additional space is needed, attach on a separate

page.

Table C - Housing Affordability

For example: Semi-detached - 10 units; 1000 sg. ft./5.5 metres, $119,900

Housing Type # of Units Unit Size (sq. ft.) and/or Lot Frontage Estimated Selling Price/Rent

Semi-Detached

Link/Semi-Detached

Row or Townhouse

Apariment Block

Other Types or

Multiples

6.5 Is there any other information which may relate to the Affordability of the proposed housing, or the type of housing needs
served by the proposal? [ ves (W] No If Yes, explain in Section. 9.1 or attach on a separate page.

7. SERVICING

7.1 Indicate in a) and b) the proposed servicing type for the subject land. Select the appropriate servicing type from Table D.
Attach and provide the title of the servicing information/reports as indicated in Table D.

r g a) Indicate the proposed sewage disposal system
Private individual septic systems
F b) Indicate the proposed water supply system

Private individual on-site wells
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Table D - Sewage Disposal and Water Supply

Sewage Disposal a) Public piped sewage Municipality should confirm that capacity will be available to service the development at
system the time of lot creation or re-zoning
i i Communal systems for the development of 5 or more lots/units: servicing options
b)  Public or private report’, hydrogeological report?, and indication whether a public body is willing to own
communal septic and operate the system®
Communal systems for the development of less than 5 lots/units and generating more
than 4,500 litres per day effluent: servicing options report’, hydrogeological report?
Individual septic systems with daily sewage flow of less than 4,500 I/day and syslem‘
¢) Individual septic system(s) entirely located on each property: hydrogeological report® and site development plan
Individual septic systems with daily sewage flow of more than 4,500 l/day and system
entirely located on each property: servicing options report’, hydrogeological report?
d) Other To be described by applicant
Water Supply a) Public piped water system Municipality should confirm that capacity will be available to service development at the
time of lot creation or re-zoning
b)  Public or private Communal well systems for the development of more than 5 lots/units: servicing
communal well(s) options statement’, hydrogeological report? and indication whether a public body is
willing to own and operate the system?®
Communal well systems for non-residential development where water will be used
for human consumption: hydrogeological report?
¢) Individual well(s) Individual wells for the development of more than 5 lots/units: servicing options
statement’, hydrogeological report®
Individual wells for non-residential development where water will be used for
human consumption: hydrogeological report?
Approval of a "water taking permit” under section 34 of the Ontario Water Resources Act
d)  Communal surface water | ;¢ necessary for this type of servicing
e) Individual surface water Servicing options report
f)  Other To be described by applicant
NOTES:

1. Confirmation that the munici
Before undertaking a hydrog
expected given the nature and location of the proposal

pality concurs with the servicing options statement will facilitate the review of the proposal
eological report, consult the Subdivision Approval Authority about the type of hydrogeological assessment that is

2

3. Where communal services are proposed (water and/or sewage), these services will include a responsibility agreement with the municipality

4. Comments from the Health Unit for individual sewage disposal systems (Section C-Sewage disposal), or a certificate of approval from MOE for
all other sections. submitted with this abolication will facilitate the review.

7.2 Indicate in a) and b) the proposed type of storm drainage and access to the subject land. Select the appropriate type from
Table E. Attach and provide the servicing information as indicated in Table E.

-

» a) Indicate the proposed storm drainage system

Proposed swales will direct storm runoff to available municipal ditches

r b) Indicate the proposed road access

County Road 10 and Drummond Concession 1

> c) Is water access proposed?

[:l Yes

(W No

If Yes, attach a description of the parking and docking facilities to be used and the approximate
distance of these facilities from the subject land and the nearest public road

[] Attached

d) Is the preliminary stormwater management report attached?

[ Yes [] No

If not attached as a separate report, in what report can it be found?
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Table E - Storm Drainage, Road Access and Water Access

Service Type Potential Information/Reports
= a) Sewers - g
Storm Drainage A preliminary stormwater management report is recommended and should be prepared
b) _ Ditches or Swales concurrent with any hydrogeological reports for submission with the application. A

stormwater management plan will be needed prior to final approval of a plan of subdivision
or as a requirement of site plan approval

c) Other
Road Access a) Provincial highway Application for an access permit should be made prior to submitting this application. An
access permit is required from MTO before any development can occur
b)  Municipal or other public Detailed road alignment and access will be confirmed when the development application is
road maintained all year made
¢)  Municipal road maintained | Subdivision or condominium development may not be permitted on seasonally maintained
seasonally roads. Confirm with the local municipality.
d) Right of way Access by right of ways on private roads may be permitted, in certain areas and as part of
condominium. Confirm with the local municipality.
Water Access Information from the owner of the docking facility on the capacity to accommodate the

proposal will assist the review

» 7.3 Name of servicing information/reports

Hydrogeological Report —

Consolidated Hydrogeological Investigation & Terrain Analysis Proposed Residential Subdivision

Servicing Options Report —

Preliminary Stormwater Management Report —
Draft Plan of Subdivision and Stormwater Management Report: BURN'S FARM SUBDIVISION

NOTES:

1. Ifthe plan would permit development of more than five lots or units on privately owned and operated individual or communal wells,

(a) a servicing options report and (b)

a hydrogeological report are required.

2. Ifthe plan would permit development of five or more lots or units on privately owned and operated individual or communal septic systems,
(a) a servicing options report and (b) a hydrogeological report are required.

3. Ifthe plan would permit development of fewer than five lots or units on privately owned and operated individual or communal septic systems, and
more than 4500 litres of effluent would be produced per day as a result of the development being completed, (a) a servicing options report and
(b) a hydrogeological report.

4  Ifthe plan would permit development of fewer than five lots or units on privately owned and operated individual or communal septic systems, and
4500 litres of effluent or less would be produced per day as a result of the development being completed, a hydrogeological report is required.
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8. OTHER INFORMATION

8.1 Is there any other information that may be useful to the County in reviewing this development proposal (e.g. efforts made to
resolve outstanding objections or concerns)? If so, explain below or attach a separate page.

9. AFFIDAVIT OR SWORN DECLARATION

» IlWe,TVU( ‘\hz'('\"-\(\—r\ . }_Zl '\v\(\l{ < P \Ckﬂ ‘\ NC of the —TL,,1~3 L‘{ — N E’_

in the
Qu WA \ 'GE LownGoe make oath and say (or solemnly declare) that the information contained in this application is

true and that the information contained in the documents that accompany this application is true.

Sworn (or declared) before me

atthe 7ruun F Yrh

in the :'LM’H“\{ k/- Cirek

this_ 2  dayof Nuemiee— | 20273

A
:"*/ X (L: / j ir’—— ﬁ—’{a(,f{/ /1/—( N\ /\"”/L'—\,
Coﬂi‘lmmm\im' a Commissioner elc. Applicant /

Province of Ontario, for Anderson Foss Professional
Corporation, Baristers and Sojicitrs,

. \ li
EKPIFES Apnl 3' 2025, Applicant
10. AUTHORIZATIONS

10.1  Ifthe applicant is not the owner of the land that is the subject of this application, the written authorization of the owner that the

applicant is authorized to make the application must be included with this form or the authorization set out below must be
completed.

Authorization of Owner(s) for Agent to Make the Application
Iwe, 1394706 Ontario Inc (Wilburt Crain)

‘J

am/are the owner(s) of the land that is the subject of this application for
approval of a plan of subdivision (or condominium description) and | authorize ZanderPlan Inc.
application on my behalf.

[V oy- 7/0’?\? ZM‘D wZiu-\

Date Signature of Owner

to make this

Signature of Owner
Date
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10.2  If the applicant is not the owner of the land that is the subject of this application, complete the authorization of the owner
concerning personal information set out below.
Authorization of Owner(s) for Agent to Provide Personal Information

IWe. 1394706 Ontario Inc. c/o Wib Crain

approval of a plan of subdivision (or condominium description) and for the purposes of the Freedom of Information and Protection

am /are the owner (s) of the land that is the subject of this application for

of Privacy Act, | authorize ZanderPlan Inc. c/o Tracy Zander ¢ my agent for this application, to provide any of my personal

information that will be included in this application or collected during the processing of the application.

Uy 7/23 Z/‘«/&ﬁuh@ : »gﬁot.\

Date / Signature of Owner

Date Signature of Owner

11. CONSENT OF THE OWNER(S)

Complete the consent of the owner concerning personal information set out below.

Consent of the Owner(s) to the Use and Disclosure of Personal Information

I/We. 1394706 Ontario Inc. c/o Wib Crain

application for approval of a plan of subdivision (or condominium description) and acknowledge that certain personal information is

am/are the owner(s) of the land that is the subject of this

collected and distributed to public bodies under the authority of the Planning Act.

For the purposes of the Freedom of Information and Protection of Privacy Act, | further authorize and consent to the use of my
name in any Notices required under the authority of the Planning Act for the purpose of processing this application.

-2/ 23 DAlbect® Pocr:

Date Signature of Owner

Date Signature of Owner

12. AGREEMENT TO INDEMNIFY

The Owner/Applicant agrees to reimburse and indemnify the Corporation of the County of Lanark (hereinafter referred to as the
“County”) for all fees and expenses incurred by the County to process the application for plan of subdivision or condominium, as the
case may be, including any fees and expenses attributable to proceedings before the Ontario Municipal Board or any court or other
administrative tribunal if necessary to defend the County's decision to support the application.

Without limiting the foregoing, such fees and expenses shall include the fees and expenses of consultants, planners, engineers,
lawyers and such other professional and technical advisors as the County may, in its absolute discretion acting reasonably, consider
necessary or advisable to more properly process and support the application.

Attached to this application is a cheque payable to “Lanark County" representing payment of the application fee.

The Owner/Applicant further agrees to provide the municipality, upon request, a deposit against which the County may, from time to
time charge against the deposit any fees and expenses incurred by the County in order to process the application. If such fees and
expenses exceed the deposit, the Owner/Applicant shall pay the difference forthwith upon being billed by the County with interest at
the rate of 1.25% per month (15% per annum) on accounts overdue more than 30 days.
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The Owner/Applicant further agrees that, upon request by the County from time to time, the Owner/Applicant shall make such
additional deposits as the County considers necessary, and until such requests have been complied with, the County will have no
continuing obligation to process the application or attend or be represented at the Ontario Municipal Board or any court or other
administrative proceeding in connection with the application.

oy-7/23 Dbl B

Date Signature of Owner &

Date Signature of Owner

The County will assign a File Number for complete applications and this number should be used in all communications with the County.

=<
)

Applicant’s Checklist: Have you remembered to attach: s

* 5 completed application forms (1 original and 4 copies)?
(Ensure you have a copy for yourself)

3 + 5 copies of the draft plan with key maps, folded to 84" X 14" size?

* 5 copies of the draft plan reduced to 84" X 14" size?
3 *+ -5copies of the information/reports as indicated in the application form?

* 2 copy of the registered transfer/deed for the subject lands?

3 . % copies of the planning rationale?

1 memory - 15CD's containing a copy of the plan, application form, all relevant
stick Reports and the planning rationale?

'

+ The required fee and deposit, either as a certified cheque or money order
payable to Lanark County?

N NNNRRNE

FORWARD TO: Lanark County
Planning Department

99 Christie Lake Rd.
Perth, Ontario K7H 3C6
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11:07 AM

10 November 2023

KEY PLAN

W:\active\161614340\subdivision_draft_plan\drawing\161614340—132_d3_c3d.dwg

SUBJECT TO THE CONDITIONS, IF ANY, SET FORTH IN
OUR LETTER DATED _ _ _20
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Your rural land planning experts
November 7, 2023

Township of Drummond/ North Elmsley
310 Port Elmsley Road
Perth, ON K7H 3C7

County of Lanark
99 Christie Lake Road
Perth, ON K7H 3C6

RE: Plan of Subdivision Application - Burns Farm
Part of Lot 7, Concession 1, Geographic Drummond
Township of Drummond/ North Elmsley
Owner: 1394706 Ontario Inc (Crains’ Construction)

ZanderPlan has been retained by the property owner to provide planning support for a
subdivision application for the property known as Burns Farm, located at Part of Lot 7, Concession
1, Geographic Drummond, in the Township of Drummond/ North Elmsley. The owner is seeking
to create a Plan of Subdivision which will result in the creation of 42 residential lots along with a
new street that will connect from Drummond Concession 1 to County Road 10. The subject
property is currently zoned Rural (RU) as per the Zoning By-Law for the Township of Drummond/
North Elmsley. Plans of Subdivision are permitted within the Rural zone by the Township of
Drummond North Elmsley Official Plan and Zoning By-Law. However, it is assumed that the lots
will need to be rezoned to the Residential zone in the future as a condition of Draft Plan Approval.

SITE DESCRIPTION

The subject property, shown in Figure 1, is a 39.3 hectare property located between Drummond
Concession 2/County Road 10 to the north and Drummond Concession 1 to the south. The
property is currently zoned Rural (RU). The surrounding land uses are primarily zoned Rural and
are used for agricultural and residential purposes. A similar residential subdivision exists
approximately 2.4 kilometres to the east of the subject property, in an area characterized by
single detached residential dwellings. The subject property is located approximately 1.5
kilometres east of the limits of the Town of Perth. The Drummond-Elmsley Municipal Drain is
present across the subject property. Provincially significant wetlands are present approximately
700m to the west of the property.

P.O. Box 20148 Perth, Ontario K7H 3M6 ph. 613-264-9600 fax: 613-264-9609 www.zanderplan.com
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Figure 1. Site location

The property is currently vacant and undeveloped, with the exception of a roughed in road, with
former agricultural uses. The applicant proposes to develop a 42 residential lot subdivision over
two phases, with Phase 1 including the 21 southernmost proposed lots and Phase 2 including the
remaining lots. The proposed subdivision will involve the development of 42 single detached
dwellings with private wells and septic systems. A new road connecting Drummond Concession
1 and Drummond Concession 2/County Road 10, with an east-west jog in the middle to slow
traffic, is also proposed within the subdivision area; the subdivision plan also includes blocks to
allow for future road access to the lands on the east and west side of the land holding. All of the
lots in the subdivision have a minimum frontage of 45 metres and a minimum area of 2 acres. It
Is understood that future rezoning of the lots to the Residential zone will be required as a
condition of draft plan approval.

PROVINCIAL POLICY STATEMENT, 2020

The Provincial Policy Statement (PPS, 2020), created under the authority of Section 3 of the
Planning Act, identifies matters of Provincial interest which must be considered when planning
applications are filed in Ontario. Approval authorities are required to ensure that decisions on
planning matters are consistent with these policies.

Section 1.0 of the PPS speaks to Building Strong Healthy Communities with policies for Managing
and Directing Land Use to Achieve Efficient and Resilient Development and Land Use Patterns

P.O. Box 20148 Perth, Ontario K7H 3M6 ph. 613-264-9600 fax: 613-264-9609 www.zanderplan.com

Page 2



Z@NDER

Your rural land planning experts

found under Section 1.1. The proposed development will contribute to the financial well-being
of the Municipality by providing new property tax income (Sec. 1.1.1a). Introducing 42 single
detached residential lots on the site will help accommodate future residential development to
help meet the long -term needs of the Municipality (Sec. 1.1.1b). The proposed development will
not pose any environmental or public health or safety concerns or prevent the efficient expansion
of settlement areas (Sec. 1.1.1.c; Sec. 1.1.1d). Ultimately the proposed subdivision will help build
a healthy, liveable and safe community.

Section 1.1.4 speaks to Rural Areas in Municipalities. The proposed development will build upon
the rural character of the area by providing single-detached dwellings, similar to those on
surrounding properties (Sec. 1.1.4.1a). Rural infrastructure will be utilized effectively through the
denser form of residential development (Sec. 1.1.4.1e).

Section 1.1.5 speaks to Rural Lands in Municipalities. Residential development, including lot
creation, is a permitted use of rural lands under Section 1.1.5.2c. The proposed subdivision will
create lots which are locally appropriate, compatible with the rural landscape, and which can be
sustained with rural service levels (Sec. 1.1.5.4).

Section 1.2.6 speaks to Land Use Compatibility, noting that “Major facilities and sensitive land
uses shall be planned and developed to avoid, or if avoidance is not possible, minimize and
mitigate any potential adverse effects”. The proposed development does not meet the definition
of a major facility as defined by the Provincial Policy Statement as there are no adverse effects
expected from contaminant discharges, noise, odour, or other public health risks from the
proposed use of the existing lot and building (Sec. 1.2.6). Further, the subject property is not
located in proximity to any major facilities that would result in a conflict with the proposed use.

Section 1.4 speaks to Housing and providing an appropriate range and mix of housing options
and densities. The proposed subdivision will provide 42 single-detached dwellings to meet the
social, health, economic and well-being requirements of future residents (Sec. 1.4.3b).

Section 1.6 speaks to Infrastructure and Public Service Facilities. Section 1.6.6 of the PPS speaks
to sewage, water and stormwater. Municipal services are not available on the subject property,
nor is it feasible to extend such services to the subject property. The proposed development will
therefore be serviced with individual wells and septic systems. These services are allowed under
Section 1.6.6.4 where site conditions are suitable for the long-term provision of such services
with no negative impacts. A Stormwater Management report was completed by Stantec in
October 2023, which indicated stormwater on the subject property could be adequately
managed, and a Hydrogeological Investigation was completed by GEMTEC in October 2023,
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which indicates private services can be developed on the subject property without negative
impacts.

Section 1.6.7 of the PPS speaks to Transportation Systems, noting connectivity among
transportation systems should be maintained. The development already fronts onto existing
roads (Drummond Concession 1 and Drummond Concession 2/County Road 10) which connect
to Perth to the west. A future street, onto which the lots will front, is proposed as part of the
subdivision. The area shall continue to facilitate the movement of people and goods in a safe and
energy efficient manner. Blocks have been included in the subdivision design to allow for future
street connections to the lands located on the east and west sides of the subdivision.

Section 1.7 of the PPS speaks to Long-Term Economic Prosperity. The proposed subdivision will
provide necessary housing supply and a range of housing options for a diverse workforce, which
will support economic prosperity (Sec.1.7.1b). The proposed development will contribute to the
housing supply locally, support housing needs in the nearby urban centres, and respond to the
current market demand for single family homes in the Township.

Section 2.0 of the PPS speaks to the Wise Use and Management of Resources. Section 2.1 of the
PPS speaks to Natural Heritage, requiring natural features and areas to be protected for the long
term (Sec. 2.1.1) and the diversity and connectivity of natural features shall be maintained,
restored, or where possible improved (Sec. 2.1.2). An Environmental Impact Statement was
completed by GEMTEC in October 2023 which did not identify any negative impacts on natural
features or their ecological functions; this report is described in greater detail below.

Section 2.2 of the PPS speaks to water. No significant waterbodies are present in close proximity
to the subject property, hence no water system impacts are anticipated. A Hydrogeological
Investigation was completed by GEMTEC in October 2023 which identified no adverse impacts
from the use of groundwater to provide private services or the proposed development. A
Stormwater Management Report was completed by Stantec in October 2023 which concluded
that stormwater for the proposed development could be adequately managed to prevent any
adverse impacts.

Section 2.3 speaks to Agriculture. The subject property is not designated for agricultural use. The
property is in proximity to an urban area and is not in close proximity to any prime agricultural
lands. The required Minimum Distance Separation (MDS) calculations have been completed to
address nearby livestock operations; the MDS report is included in this submission.

Section 2.4 of the PPS speaks to Minerals and Petroleum. The subject property does not contain
any known significant minerals and petroleum resources that need to be preserved.
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Page 4



Z@NDER

Your rural land planning experts

Section 2.5 speaks to Mineral Aggregate Resources; there are no known mineral aggregate
resources on or within close proximity to the subject property.

Section 2.6 of the PPS speaks to Cultural Heritage and Archaeology; there are no known cultural
heritage or archaeological resources on or within close proximity to the subject property. A Stage
1 and 2 Archaeological Assessment was completed by Past Recovery Archaeological Services in
November 2013 which identified no evidence of archaeological interest on the subject property.

Section 3 of the PPS speaks to protecting public health and safety. The subject site does not
contain any known Natural Hazards per section 3.1, nor any known Human-Made Hazards per
section 3.2, allowing for development to occur on the site.

Overall, the proposed subdivision is consistent with the policies in the 2020 Provincial Policy
Statement.

LANARK COUNTY OFFICIAL PLAN, 2012

The Lanark County Official Plan provides planning goals, objectives, and policies for development
within the County. The subject property is designated as a Rural Area in Schedule A of the Official
Plan, hence policies advising this land use designation must be consulted, in addition to the
general policies within the Official Plan that apply to all areas of the County.

Section 1.2 speaks to objectives the County is seeking to achieve through the Official Plan.
Objective 3 speaks to broadening the range of housing types permitted to meet the requirements
of a growing population. The proposed subdivision supports this objective as it will provide 42
additional dwellings within the County to support the growing population.

Section 2.0 speaks to Settlement Policies within the County. This Section is intended to ensure
local Councils have ability and authority to shape their communities in accordance with local
needs and local characteristics. The proposed development fits local needs by providing 42
additional dwellings in the area. The section notes that the historical pattern of settlement in
Lanark County includes rural subdivisions dispersed thought the rural area, hence the proposed
subdivision is consistent with historic development in the County.

Section 3.0 speaks to Rural Area Policies. This Section provides policies intended to support the
long-term orderly development of the rural area in a manner which is consistent with ensuring
the protection of natural and environmental resources and which will respect the objective of
protecting the character of our rural and urban area. The development proposal is consistent
with the general intent of this section as it is located on a lot without significant natural features
and fits in with the character of the rural area.

P.O. Box 20148 Perth, Ontario K7H 3M6 ph. 613-264-9600 fax: 613-264-9609 www.zanderplan.com
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Section 3.3 speaks to Land Use Policies in Rural Areas. The proposed development will create 42
new lots on private servicing, therefore remaining consistent with rural service levels (Sec.
3.3.1.1). The proposed residential development will be single-detached dwellings on large lots,
which is consistent with the housing on surrounding properties and will thus maintain the
character of the area (Sec. 3.3.1.2). The proposed development is compatible with natural
heritage features and natural resource uses (Sec. 3.3.1.3). The development will proceed on the
basis of private water and waste water systems (Sec. 3.3.4.2). The lots meet the minimum
required lot frontage and depth for the in the Rural Zone under the Township of Drummond/
North Elmsley Zoning By-law requirements (Sec. 3.3.4.6).

Section 4.0 of the Plan speaks to Infrastructure Policies. Section 4.3 speaks to Transportation.
The proposal will see the addition of a new road to the local road system through a Plan of
Subdivision, connecting Drummond Concession 1 to County Road 10/Drummond Concession 2.
Under Section 4.3.6, no amendment to this Plan or local Official Plans are required for new roads
added as a result of the approval of a Plan of Subdivision.

Section 4.4 policies speak to Water, Wastewater and Stormwater Services. The site will be
serviced with individual wells and septic systems, with stormwater to be connected to the local
networks. A Stormwater Management Plan was completed by Stantec in October 2023, which
meets the requirements identified under Section 4.4.3.

Section 4.4.4 speaks to Municipal Drains. The Drummond-Elmsley Municipal Drain runs through
the subject property. The potential impacts on the municipal drainage system from the proposed
subdivision are discussed in the Stormwater Management Report completed by Stantec. No
significant impacts to the municipal drainage system from the proposed development are
identified in the report.

Section 5.0 speaks to Natural Heritage. An Environmental Impact Statement was completed by
GEMTEC in October 2023 which determined the proposed project will not negatively impact any
natural features present on the subject property. No areas of natural and scientific interest,
significant woodlands, significant valleylands, significant wetlands, or fish habitat was identified
on the subject property. Specialized wildlife habitat and species at risk habitat was identified on
the subject property, however no negative impact to the natural heritage features or their
ecological functions were identified, provided mitigation measures are followed; habitat
compensation or monetary compensation will be required to address the species at risk impacts
(Sec. 5.5.2; Sec. 5.5.5).

Section 6.0 speaks to Resources. No significant natural resources were identified on the subject
property.

Section 7.0 speaks to Public Health and Safety. The proposed development will not pose any
hazard to people. As identified in the Stormwater Management Report completed by Stantec, an
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erosion and sediment control plan will be necessary during construction to prevent erosion and
the associated risks (Sec.7.3)

Section 8.2.1 speaks to Plans of Subdivision and outlines a summary list of types of studies
commonly required for plans of subdivision in Lanark County. It is recognized that the list is not
exhaustive and other studies may be required in certain situations; a pre-consultation checklist
was completed with the County on February 10, 2021 to identify the required studies for the Plan
of Subdivision. The development is consistent with the list set out in Section 8.2.1.

Overall, the proposed subdivision aligns with the policies and objectives in the Lanark County
Official Plan.

TOWNSHIP OF DRUMMOND/ NORTH ELMSLEY OFFICIAL PLAN, 2012

The Township of Drummond/ North Elmsley Official Plan provides planning goals, objectives, and
policies for development within the Township. The subject property is designated for Rural land
use in Schedule A of the Official Plan, hence policies advising this land use designation must be
consulted, in addition to the general policies within the Official Plan that apply to all areas of the
Township.

Section 2.2 speaks to the basis and objectives of the Official Plan, outlining the history of
development and economic activity in the area. The proposed subdivision aligns with the
objectives identified under this Section. The proposed development is not located in an area
characterized by natural features or any land uses that may be incompatible with the proposed
residential dwellings (Sec.2.3.2; Sec.2.3.3). The proposed development contributes 42 additional
dwellings to the supply of housing options (Sec.2.3.8). The proposal is not in an area of Prime
Agriculture and is strategically located close to Highway 43 and the Town of Perth (Sec.2.3.10).

Section 3.16 speaks to Rural Character. This Section notes that the Official Plan recognizes the
traditional uses of the Rural Lands as an integral part of the rural character of the Township. The
proposed development will not interfere with surrounding rural land uses, which include
primarily other residential lots and agricultural uses. The subdivision will introduce a new street
that will connect to the existing street network. The required separation to nearby livestock
facilities has been considered. There are no conflict with surrounding land uses.

Section 3.18 speaks to Water and Wastewater Services. The proposed lots will be serviced by
private well and sewage systems, as has historically been done for development within the
Township (Sec.3.18.1). A Hydrogeological Investigation was completed by GEMTEC in October
2023 to ensure the proposed lots can provide adequate and safe water supply and wastewater
management without adverse human or environmental impact (Sec.3.18.5; Sec.3.18.6). A
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Stormwater Management Plan was completed by Stantec in October 2023 which concluded
stormwater can be adequately managed on the subject property (Sec.3.18.8)

Section 4.3 speaks to land use policies within the Rural land designation. The Rural designation
is placed on all areas of the Township which have not otherwise been designated for a particular
purpose under another land use designation. The Official Plan recognizes that a majority of the
Township’s existing and future residential development will be located in the Rural designation.
Section 4.3.4.1 notes that residential development in the Rural designation is intended to take
place on a limited basis within the context of the regional housing market. Demand for single
family homes has been increasing steadily; this development will contribute to the supply of
residential dwellings currently existing in the Township by providing 42 additional dwellings.

Section 5.3 speaks to Local Roads. Section 5.3.1 states that all plans of subdivision, severances
and site plans which are approved along a Township road, shall be subject to a road widening
dedication sufficient to achieve the minimum right-of-way width established by this Plan, as such
the development has considered the necessary road widening. A new street will be established
which connects Drummond Concession 1 to Drummond Concession 2/County Road 10. One foot
reserves are proposed along both existing road frontages to prevent future driveway to the
existing roads and ensuring that all driveway accesses to the new lots will come from the new
subdivision street.

Section 6.3 speaks to the Division of Land through the discussion of lot creation policies; the
proposed development would create 42 new lots. The proposed lots will be serviced by private
well and septic systems, hence undue extension of major services is not required (Sec.6.3.1.2).
The size of lots created, ranging from 0.8 to 2.03 hectares, are appropriate for the proposed use
and conform with the provisions of the Zoning By-law (Sec.6.3.1.4).

Section 6.3.1 provides additional lot creation policies for Plans of Subdivisions. Supporting
reports, including a Stormwater Management Report and a Hydrogeological and Terrain Analysis
Study, have been completed as required under Section 6.3.3.2. The proposed lots in the
subdivision will front to a new internal road network (Sec.6.3.3.3). Though the maximum size for
residential subdivisions is identified as generally 30 lots, Section 6.3.3.5 notes that where an
applicant owns abutting lands intended for development, the overall development shall be
submitted in order to properly assess the subdivision; the proposed development intends to
create 42 lots over two phases. As per Section 6.3.3.5, at least 50% of the lots of the preceding
phase must have been developed and existing wells examined prior to the commencement of
the following phase.

It is understood that under Section 6.3.3.6 the developers will be required to enter into a
subdivision agreement with the Township in Accordance with the Planning Act before final
approval of the subdivision is recommended by Council.
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Section 6.8 speaks to Environmental Impact Studies and Ecological Site Assessments. Based on
pre-consultation with the County, an Environmental Impact Statement was completed for the
subject property by GEMTEC in October 2023 to support the proposed development (Sec. 6.8.1).
No areas of natural and scientific interest, significant woodlands, significant valleylands,
significant wetlands, or fish habitat was identified on the subject property. Specialized wildlife
habitat and species at risk habitat was identified on the subject property, however no negative
impact to the natural heritage features or their ecological functions were identified, provided
mitigation measures are followed; habitat compensation or monetary compensation will be
required to address the species at risk impacts

Overall, the proposed subdivision aligns with the policies and objectives in the Township of
Drummond/ North Elmsley Official Plan.

TOWNSHIP OF DRUMMOND/ NORTH ELMSLEY COMPREHENSIVE ZONING BY-LAW NO. 2012-
060

The subject property is currently zoned Rural (RU) as indicated in the Township of Drummond/
North Elmsley Zoning By-law map, hence policies advising this zone must be consulted, in
addition to the general provisions within the Zoning By-law.

Section 4 of the Zoning By-Law provides General Provisions for development. Greater assessment
of the provisions for development will be completed following Draft Plan Approval; however the
lots are proposed of sufficient size to accommodate the proposed dwelling, private servicing,
driveways, amenity spaces and accessory buildings that would be contemplated on each lot.

Section 4.22 indicates that no more than one dwelling house shall be located on a lot. The
proposed development will involve one single-detached dwelling on each of the proposed 42
lots.

Section 4.25 speaks to Parking Area Regulations. A minimum of 2 parking spaces per single-
detached dwelling is required (Sec.4.25.1); the proposed development will include driveways on
each lot which will provide sufficient parking space for the dwellings (Sec.4.25.8).

Section 4.27 speaks to Setbacks. Section 4.27.3 speaks to Watercourse Setbacks; municipal
drains are included in the definition of watercourses. As per this Section, all buildings and
structures, including septic tanks, must be a minimum horizontal distance of 30 metres from the
top-of-bank of a watercourse. Modifications to the drainage system on the subject property are
indicated in the Stormwater Management Report completed by Stantec in October 2023; the
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setback requirements will be assessed in relation to the proposed drainage during Draft Plan
Approval.

Section 7.0 speaks to policies in the Rural Zone. Residential uses, including single-detached
dwelling houses, are permitted in the Rural Zone (Sec.7.1). Section 7.2 provides Zone Provisions.
The minimum lot size for single detached dwellings is identified at 0.4 hectares; the proposed lot
sizes range from 0.8 to 2.03 hectares. Zone provisions will be further assessed during draft plan
approval. Itis anticipated that the proposed lots will need to be rezoned to the Residential zone
as a condition of draft plan approval; the proposed lots will all meet/exceed the minimum
requirements of the Residential zone.

Overall, the proposed subdivision aligns with the policies and objectives in the Township of
Drummond/ North Elmsley Zoning By-law.

SUPPORTING STUDIES

STORMWATER MANAGEMENT REPORT

A Stormwater Management Report was completed by Stantec Consulting Ltd., dated October 5,
2023. The purpose of the Report was to demonstrate adherence to the established design criteria
in the proposed subdivision development. The Report provides preliminary servicing and grading
plans but does not include a detailed design of a stormwater management facility or offsite
drainage ditches. The Report states that the stormwater management plan can effectively
control on-site runoff and meet the target allowable release rates. The stormwater from the
subdivision will be collected in roadside ditches to be directed to the Drummond-Elmsley
Municipal Drain, which runs through the subject property. The drainage system will be able to
maintain the water within the system without flooding; it is recommended that the drainage
system be re-evaluated and verified at the detailed design stage to ensure conditions are
accurately represented. An erosion and sediment control plan will be required for the subdivision
at the time of construction to ensure adjacent areas, watercourses, and environmentally
sensitive areas are protected. The Rideau Valley Conservation Authority will need to be consulted
to obtain municipal approvals for site development.

STAGE 1 AND 2 ARCHAEOLOGICAL ASSESSMENT

A Stage 1 and 2 Archaeological Assessment was completed by Past Recovery Archaeological
Services Inc., dated November 20, 2013. The purpose of the Stage 1 assessment was to assess
the archaeological potential of the subject property and provide recommendations for the
mitigation of any known of potential archaeological resources of significance. The results of this
assessment indicated potential for pre-Contact and historic period archaeological resources
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within parts of the subject property and study area. A Stage 2 assessment was completed to
determine if there were any archaeological resources within the study area. No cultural material
or evidence of archaeological interest was identified during this Stage 2 assessment and no
further archaeological investigation was recommended.

ENVIRONMENTAL IMPACT STATEMENT

An Environmental Impact Statement was completed by GEMTEC Consulting Engineers and
Scientists Ltd., dated October 17, 2023. The purpose of the investigation was to identify the
presence or absence of natural heritage features and potential species at risk (SAR) or their
habitat on the subject property. Potential impacts to the natural heritage features resulting from
the development were primarily associated with the loss of meadow habitat primarily associated
with avian SAR and their regulated habitat, and indirect impacts to significant wildlife habitat.
Two SAR — bobolink and eastern meadowlarks — were confirmed to be present on the subject
property and their regulated habitat was identified; loss of Category 1, 2, and 3 habitats for both
species is likely.

To address the SAR impacts, a Notice of Activity for Bobolink and Eastern Meadowlark — Activities
Impacting 30 Hectares or Less of Habitat must be submitted to the Kemptville Ministry of
Environment, Conservation and Parks and habitat compensation or monetary compensation will
be required. The report recommends reptile and amphibian exclusion fencing be installed around
the development area to protect potential SAR and their habitat. The report indicates that the
proposed Plan of Subdivision complies with the natural heritage policies of the Provincial Policy
Statement and Lanark County Official Plan and that no negative impacts to the identified natural
heritage features or their ecological functions are anticipated, provided mitigation measures
recommended are followed.

HYDROGEOLOGICAL INVESTIGATION AND TERRAIN ANALYSIS

A Hydrogeological Investigation and Terrain Analysis was completed GEMTEC Consulting
Engineers and Scientists Ltd., dated October 5, 2023. This report follows extensive pre-
consultation and earlier reporting and review in with the County of Lanark and associated peer
reviewers. The purpose of the investigation was to characterize subsurface conditions in the
vicinity of the Site, develop a hydrogeological conceptual model, characterize shallow subsurface
conditions as they relate to the design of sewage disposal systems, assess potential impacts to
the receiving aquifer and nearby surface water from on-site septic disposal systems, investigate
the quantity and quality of groundwater for potential domestic supply, and assess long-term
groundwater supply impacts of the proposed subdivision. The Investigations concludes the
groundwater of the proposed water supply aquifer meets acceptable concentrations or
treatability limits for measured parameters under the applicable standards. Groundwater
guantity availability was determined to be more than sufficient for the proposed subdivision
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needs. The Investigation states that no negative surface water body impacts or aquifer impacts
are expected from the proposed septic systems. The Investigation concludes that the proposed
subdivision will have no adverse impact on the reasonable use of groundwater at the subject
property. Recommendations regarding the construction of wells and septic systems are provided
in the Investigation, and can be implemented through the Subdivision Agreement.

SUMMARY

ZanderPlan has been retained by the applicant, Wilburt Crain, to provide planning support for a
subdivision application for the property known as Burns Farm, located at on Part of Lot 7,
Concession 1, on Drummond Concession 1 in the Township of Drummond/ North Elmsley,
Ontario. The applicant is seeking to create a Plan of Subdivision which will result in the creation
of 42 residential lots; planning justification is required as a component of Plans of Subdivision.
The subject property is currently zoned rural (RU) as per the Zoning By-Law for the Township of
Drummond/ North Elmsley. Plans of Subdivision are permitted within the Rural land designation
by the Township of Drummond North Elmsley Official Plan and Zoning By-Law. It is assumed that
the lots will need to be re-zoned to the Residential zone in the future as a condition of draft plan
approval.

The property is currently vacant and undeveloped, save for a roughed in future road. The
applicant proposes to develop a 42 residential lot subdivision over two phases, with Phase 1
including the 21 southernmost proposed lots and Phase 2 including the remaining lots. The
proposed subdivision will be created for the development of single detached dwellings with
private wells and septic systems. A new road connecting Drummond Concession 1 and
Drummond Concession 2/County Road 10, with an east-west jog in the middle to slow traffic, is
also proposed within the subdivision area. Blocks for future road connections to the lands on the
east and west side are also included in the subdivision design.

The proposed subdivision is consistent with the 2020 Provincial Policy Statement and aligns with
the policies and objectives of the County of Lanark Official Plan, Township of Drummond/ North
Elmsley Official Plan, and Township of Drummond/ North Elmsley Zoning By-law. The proposed
subdivision will provide 42 additional lots which will support housing demands. The single-
detached residential dwellings will be compatible with the surrounding land uses and rural
character as the proposed lots are large and adjacent residential lots have similar dwellings. The
proposed subdivision is in close proximity to the Town of Perth hence the development can
provide additional dwelling units to support the urban centre. Supporting studies identified
sufficient and safe resources available on the subject property to support the proposed
development without adverse environmental or human health impacts. Zanderplan is of the
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opinion that the proposed subdivision is supported by and consistent with the relevant local and
provincial planning policies and documentation.

Should you require any additional information in order to process this application, please don’t
hesitate to contact the undersigned.

All respectfully submitted by:

"'?*/{C?C.-:f; ’j’;'& nclin

Tracy Zander, M.PIl, MCIP, RPP
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EXECUTIVE SUMMARY

GEMTEC Consulting Engineers and Scientists Limited (GEMTEC) was retained by Crains'
Construction Ltd. to complete an Environmental Impact Statement (EIS) for the property located
on part of Lot 7, Concession 1 in the Geographic Township of Drummond, Lanark County, Ontario.

This EIS has been completed in support of a proposed plan of subdivision to permit the
development of an approximately 40-hectare (ha) parcel of land to facilitate the building of 42
single-family residential dwellings. The proposed development is anticipated to be staged over
two phases. Each phase is anticipated to develop 21 of the lots at a time, starting from the
southern half of the property and moving northwards. All lots are to be serviced through private
wells and septic systems. The EIS report outlined below has been completed in support of both
the Phase 1 and Phase 2 lands. This EIS was completed in accordance with all federal, provincial
and municipal policies and guidelines, as applicable.

In support of this EIS a desktop review and numerous field investigations were completed to
identify the presence or absence of natural heritage features and species at risk (SAR) on-site.
Field investigations were completed throughout the spring of 2021. The focus of the site
investigations was to describe, in general, the natural and physical setting of the subject property
with a focus on confirming the presence or absence of natural heritage features and potential
SAR or their habitat as identified in the desktop review.

Following completion of the desktop review and site investigations the following natural heritage
features were identified on-site or within the study area: woodlands, and special concern and rare
wildlife habitat (eastern wood-pewee). The following SAR and their habitat were identified as
having a potential to occur on-site: eastern small-foot myotis, little brown myotis and tri-colored
bat. The following SAR were confirmed to be present on-site: bobolink and eastern meadowlark.
Regulated Category 1, 2 and 3 habitats were identified on-site for both bobolink and eastern
meadowlark.

Potential impacts to the natural heritage features resulting from the development were primarily
associated with the loss of meadow habitat primarily associated with avian SAR and their
regulated habitat, and indirect impacts to significant wildlife habitat. Impacts to bobolink and
eastern meadowlark include the loss of regulated Category 1, 2 and 3 habitats.

Potential impacts to natural heritage features on-site, most notably regulated SAR habitat, are
unlikely to be fully avoided. Due to the presence of avian SAR on-site Bobolink and Eastern
Meadowlark, further regulatory review and permitting is required prior to any site disturbance or
development within regulated SAR habitat discussed in Section 6.

To address impacts to Bobolink and Eastern Meadowlark, a Notice of Activity for Bobolink and
Eastern Meadowlark — Activities Impacting 30 Hectares or Less of Habitat must be submitted to
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the Kemptville Ministry of Environment, Conservation and Parks. Habitat compensation or
monetary compensation will be required.

To provide protection to potential SAR and their habitat on-site, reptile and amphibian exclusion
fencing should be installed around all future construction areas prior to any development or site
alteration, to prevent the immigration of SAR turtles and other wildlife into the construction area.
Should any SAR be discovered throughout the course of any development on-site, operations
should stop and the species at risk biologist with the local MECP district should be contacted
immediately for further direction. Furthermore, to ensure compliance with all applicable legislation,
all best management practices and adherence to vegetation clearing windows for reptiles, birds
and bats, outlined in Section 7 should be followed to ensure no negative impacts occur to natural
heritage features on-site.

The proposed plan of subdivision complies with the natural heritage policies of the Provincial
Policy Statement and the Lanark County Official Plan. No negative impacts to identified natural
heritage features or their ecological functions are anticipated as a result of the proposed
development as long as all mitigation measures in Section 7 are enacted and best management
practices followed.
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1.0 INTRODUCTION

GEMTEC Consulting Engineers and Scientists Limited (GEMTEC) was retained by Crains'
Construction Ltd. to carry out an Environmental Impact Statement (EIS) for the property located
on Part Lot 7, Concession 1, in the Geographic Township of Drummond, Perth, Lanark County,
Ontario (hereafter referred to as “the subject property”). The general location of the subject
property is illustrated on Figure A.1 in Appendix A.

1.1 Purpose

The proponent is seeking approval for a proposed plan of subdivision on an approximately 40
hectare (ha) property. Based on Section 5 of the Lanark County Official Plan (Lanark County,
2012), an EIS is required showing that the proposed project will not negatively impact any
potential natural heritage features which may be present within the study area. The study area is
defined as the property boundary and the adjacent lands encompassing an area of 120 m beyond
the property boundary. The subject project and the extents of the study area are illustrated on
Figure A.2.

1.2 Objective

The 2020 Provincial Policy Statement (MMAH, 2020) issued under Section 3 of the Planning Act
states that “development and site alteration shall not be permitted in: habitats of species at risk,
significant wetlands, significant woodlands and significant wildlife habitat unless it has been
demonstrated that there will be no negative impacts on the natural features or their ecological
functions.” Similarly, the 2020 Provincial Policy Statement dictates that ‘development and site
alteration shall not be permitted in fish habitat except in accordance with provincial and federal
requirements.”

The objective of the work presented herein is twofold; 1) to identify and evaluate the significance
of any natural heritage features, as defined in the Provincial Policy Statement (MMAH, 2020), on
the subject property and within the broader study area and; 2) to assess the potential impacts
from the proposed plan of subdivision on any natural heritage features identified and to
recommend appropriate and defensible mitigation measures to ensure the long-term protection
of any natural heritage features identified.

To meet these objectives, the EIS presented herein has been completed in accordance with the
following provincial and municipal regulations, policies and guidelines:

e Provincial Policy Statement (MMAH, 2014);

e Endangered Species Act (Ontario, 2007);

e Conservation Authorities Act (Ontario, 1990);

e Natural Heritage Reference Manual (OMNR, 2010);

e Township of Drummond/North Elmsley Official Plan (TDNE, 2012); and
e Lanark County Official Plan (Lanark County, 2012).
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1.3 Physical Setting

The subject property is located on part of Lot 7, Concession 1, in the Geographic Township of
Drummond, Lanark County, and is comprised of cultural meadows representing historical
agricultural practices at the site. The subject property is bound to the North by Drummond
Concession 2 and to the south by Drummond Concession 1. To the east the site is bound by
neighbouring properties of Lot 8, Concession 1, and to the west by the remainder of part of Lot 7,
Concession 1.

1.4 Land Use Context

The subject property is situated in a larger agricultural area. The existing land use designation
from the Lanark County OP is rural area. The land-use from the Township of Drummond/North
Elmsley Official Plan is rural.
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2.0 METHODOLOGY

2.1 Desktop Review

A desktop information gathering exercise was completed to aid in the scoping of field
investigations and to gather information relating to natural heritage features which may be present
on the subject project or within 1 km of the subject property. An additional component of the
desktop review was to assess the potential presence of SAR to occur on the subject property or
within the study boundary based on a review of publicly accessible occurrence records, and
review of SAR habitat requirements and range maps.

Information regarding the potential presence of natural heritage features and SAR within the
vicinity of the site was obtained from the following sources:

e Make A Map: Natural Heritage Areas (OMNRF, 2022a);

e Land Information Ontario (OMNR, 2019);

e Township of Drummond/North Elmsley Official Plan (TDNE, 2012);
e Ontario Geological Survey (OGS, 2019);

e Fisheries and Oceans Canada Aquatic SAR Maps (DFO, 2022);

e Natural Heritage Information Centre Biodiversity Explorer (OMNRF, 2022b);
e Breeding Bird Atlas of Ontario (Cadman et al., 2007);

¢ Atlas of Mammals of Ontario (Dobbyn, 1994);

e Ontario Herpetofaunal Atlas (Oldham and Weller, 2000);

e Ontario Ordonata Atlas (OMNR, 2005);

e Wildlife Values Area (OMNRF, 2023a);

e Wildlife Values Site (OMNRF, 2023b); and

e Ontario Reptile and Amphibian Atlas (Ontario Nature, 2019).

2.2 Field Investigations

Field investigations were undertaken to describe in general, the natural and physical setting of
the subject property with a focus on natural heritage features and to identify any potential SAR or
their habitat that may exist at the subject property.

Field investigations completed in support of this EIS are outlined in Table 2.1 below. Photographs
of site features taken during field investigations are provided in Appendix B.
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Table 2.1 Summary of Field Investigations

Date Time Weather Purpose
-1°C, overcast with ~90% cloud o . .
April 22, 09:15- cover. Beaufort 3. no ° Preliminary Constraints, Ecological Land
2021 12:15 o ' Classification
precipitation
June 1, 05:30- 12°C, ~100% cloud cover, Breeding Bird Survey, Ecological land
2021 07:15 Beaufort 1, light precipitation Classification

June 17, 07:45- 17°C, ~0% cloud cover, Beaufort

s Breeding Bird Survey
2021 09:45 1, no precipitation

June 29, 08:05- 20°C, ~20% cloud cover,

s Breeding Bird Survey
2021 09:10 Beaufort 0, no precipitation

2.2.1 Ecological Land Classification

Vegetation communities on the subject property were delineated during the desktop review stage
of this EIS using publicly available air photos and confirmed in the field on April 22 and June 1,
2021, following the Ecological Land Classification System for Southern Ontario (Lee et al., 2008).
Vegetation communities were confirmed in the field by employing the random meander
methodology while documenting dominant vegetation species within the various vegetation
community forms.

2.2.2 Breeding Bird Surveys

Breeding bird surveys were conducted on three occasions at seven point count locations.
Breeding bird surveys followed protocols from the Canadian Breeding Bird Surveys (Downes and
Collins, 2003) and the Ontario Breeding Bird Atlas (Cadman et al., 2007). Surveys were
conducted no earlier than 30 minutes before sunrise and were completed within 5 hours of
sunrise, to encompass peak songbird activity. Breeding bird surveys consisted of 5 minutes of
passive listening in which all birds heard or seen within the survey period were recorded, including
species, sex and breeding behaviour, if possible. Breeding bird survey locations are provided on
Figure A.2 in Appendix A.

A list of all avian species identified on-site is provided in Table C.1 in Appendix C.

2.3 Data Analysis

An evaluation of the significance of natural heritage features, the sensitivity of identified flora and
fauna and the potential impacts posed by the proposed development was undertaken through an
analysis of desktop and field investigation data using the approaches and criteria outlined in the
following documents:

e Natural Heritage Reference Manual (OMNR, 2010);
e Significant Wildlife Habitat Technical Guide (OMNR, 2000);

Report to: Crains' Construction Ltd.

@ GEMTEC Project: 100227.008 (October 17, 2023)



¢ Significant Wildlife Habitat Ecoregion Criterion Schedules (OMNRF, 2015); and
¢ Significant Wildlife Habitat Mitigation Support Tool (OMNRF, 2014b).

Report to: Crains' Construction Ltd.

@ GEMTEC Project: 100227.008 (October 17, 2023)



3.0 EXISTING ENVIRONMENT

3.1 Ecoregion

The site is situated Ecoregion 6E-11 (Lake Simcoe-Rideau), which extends from Lake Huron in
the west to the Ottawa River in the east. The climate of Ecoregion 6E is categorized as humid,
high to moderate temperate ecoclimate with a mean annual temperature range between 4.9°C to
7.8°C and an annual precipitation ranging between 759 mm to 1,087 mm (Crins et al., 2009).

The eastern portion of the Ecoregion, which the subject property is located, is underlain by
glaciomarine deposits as a result of the brief post-glacial incursion of salt water from the
Champlain Sean along the St. Lawrence Valley. This Ecoregion falls with Rowe’s (1972) Great
Lakes-St. Lawrence Forest Region, including its Huron-Ontario and Upper St. Lawrence sections,
and a small part of the Middle Ottawa Forest section (Crins et al., 2009).

3.2 Landforms, Soils and Bedrock Geology

The topography of the site is relatively flat, with a gentle downward slope from a topographical
high of 139 mASL to a topographical low of 136 mASL.

A single topographical landform, as mapped by Chapman and Putnam (1984) is described on the
subject property, the limestone plains of the Smiths Falls Limestone Plains physiographic region.

The Ontario Geological Survey (OGS, 2019) identifies two surficial soil units on the subject
property, the largest of which is a bedrock-drift complex in Paleozoic terrain that occurs in the
entirety of the site excluding the northeastern corner. A pocket of fine-textured glaciolacustrine
deposits comprised of silt, clay and minor sand and gravel is found in the northeastern corner of
the property.

Bedrock at the site, is described by OGS (2019) as entirely the Beekmantown Group comprised
of dolostone and sandstone.

3.3 Surface Water, Groundwater and Fish Habitat

Surface water features on-site was limited to two unnamed watercourses: one towards the
northerly extents of the subject property and one within the central area of the site. Both of these
watercourses are identified through the Rideau Valley Conservation Authority (RVCA) GeoPortal
(undated) and classified as intermittent streams. The Township of Drummond/North Elmsley
Community Map (undated), classified the watercourses as municipal drains.

The northerly watercourse originates approximately 830 m southwest of the site in an agricultural
field, enters a roadside ditch upon leaving the site, and continues for approximately 415 m
northeast where it confluences with the Drummond-Elmsley Municipal Drain. It is unclear where
the central watercourse originates, but likely receives input flows from adjacent surface runoff
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from the immediate area. The central watercourse travels north from the site for approximately
514 m where it also discharges into the Drummond-Elmsley Municipal Drain.

A hydrogeological investigation has been prepared by GEMTEC (2023) under a separate cover
in support of the proposed subdivision development. Based on the results of the hydrogeological
investigation, the following conclusions and professional opinions were provided:

e The Site is considered to be hydrogeologically sensitive and protective measures are
recommended to minimize potential impacts to the water supply aquifer;

e The quantity of groundwater available from the proposed water supply aquifer is more
than sufficient for the proposed residential development;

e The surface water assessment demonstrates that no surface water bodies will be
negatively impacted by the proposed development; and

e The proposed development will have no adverse impact on the reasonable use of
groundwater on existing and future adjacent properties.

Observations made during field investigations determined the watercourses contained
intermittent surface water, and were noted to be shallow and stagnant where water was present.
Based on field observations and historical air photos, the watercourses are more likely akin to
drainage features from previous agricultural purposes or other historical alterations.

A direct fisheries assessment was not conducted as part of this EIS. The RVCA Geoportal
(undated) did not classify either of these watercourses as fish bearing or contributing to fish
habitat. No other known records were found confirming fish habitat within the watercourses. Fish
were not observed during investigations. Based on observations, including lack of sufficient water
depth and permanency, and absence of flow, it is assumed that the watercourses do not provide
direct or permanent fish habitat. The watercourses are assumed to contribute to base flow
conditions for downstream fish habitat, particularly during spring freshet and following major
precipitation events.

3.4 Vegetation Communities

Vegetation communities on-site were confirmed by GEMTEC in 2021, following protocols utilized
in the Southern Ontario Ecological Land Classification System (Lee et al., 2008). Vegetation at
the site represents a mosaic of meadows and areas of active earthworks. Table 3.1 below
provides a summary of the various vegetation communities identified on-site while Figure A.3 in
Appendix A provides an illustration of the various vegetation communities.
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Table 3.1 Vegetation Communities On-site

ELC Type Description Size (ha)

This community is located in the northern area of site. Historically
Forb Meadow used for agriculture, the community appears to have since gone fallow 118
(MEF) and is characterized by short herbaceous growth, bare soil, and '

evidence of disturbances.

Occupying the majority of the site, this community was heavily

dominated by various grasses (Poacea sp). Similar to the forb

Mixed Meadow meadow, this community was historically used for agriculture but has
(MEM) since gone fallow. 23.2

Vegetation was noted as being a dense mixture of grasses and other
herbaceous plants.

Limited to southernmost portion of site, an area of active earthworks

Staging ) and/or staging area was identified. The area has multiple large
Area/Construction mounds of soft aggregates and large machinery. The ground was 4.3
(CV) heavily disturbed with bare soils. Vegetation was dominated by
stunted herbaceous plants.
3.5 Wildlife

Wildlife observed on-site and within the study area during field investigations completed in 2021
are summarized in Table C.1 in Appendix C.
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4.0 NATURAL HERITAGE FEATURES

Natural heritage features are defined in the PPS as “features and area, including significant
wetlands, significant coastal wetlands, fish habitat, significant woodlands south and east of the
Canadian Shield, significant valleylands south and east of the Canadian shield, significant
habitats of endangered species and threatened species, significant wildlife habitat and significant
areas of natural and scientific interest, which are important for their environmental an social values
as a legacy of the natural landscape of an area”.

4.1 Significant Wetlands

As described in the Natural Heritage Reference Manual (OMNR, 2010), wetlands “mean lands
that are seasonally or permanently covered by shallow water, as well as lands where the water
table is close to or at the surface.” While significant in regards to wetlands means “an area
identified as provincially significant by the Ontario Ministry of Natural Resources and Forestry
using evaluation procedures established by the Province, as amended from time to time.”

No significant wetlands were identified on-site or within the study area during the desktop review
or any of the site investigations. Further to that, no local unevaluated wetlands were identified on-
site nor within the study area. As no wetlands occur on-site or within the study area, neither
significant wetlands nor local wetlands are evaluated or discussed further in this EIS.

4.2 Significant Woodlands

Significant woodlands are defined in the natural heritage reference manual (OMNR, 2010) as “an
area which is ecologically important in terms of features such as species composition, age of trees
and stand history; functionally important due to its contribution to the broader landscape because
of its location, size or due to the amount of forest cover in the planning area; or economically
important due to site quality, species composition, or past management history.”

At the local scale, significant woodlands are defined and designated by the local planning
authority. Generally, most planning authorities have defined significant woodlands as any
woodland that contains any of the four criteria listed in Section 7.2 of the natural heritage reference
manual (OMNR, 2010), including: woodland size, ecological functions, uncommon characteristics
and economic and social functional values.

Table C.2 in Appendix C, presents the screening rationale for significant woodlands applied in
this EIS. For comparison of woodland criteria used in Table C.2, the Drummond/North Elmsley
Official Plan identified that the woodland coverage within the planning area is between 30% and
60% of the land area, therefore the minimum woodland size for determining significance is 50 ha
or greater, based on the guidance outlined in the natural heritage reference manual (OMNR,
2010).
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Based on the results of the significant woodland screening presented in Table C.2, significant
woodlands are not present on-site. As no significant woodlands occur on-site or within the study
area, significant woodlands are not evaluated or discussed further in this EIS.

4.3 Significant Valleylands

Valleylands are defined in the natural heritage reference manual (OMNR, 2010) as ‘a natural area
that occurs in a valley or other landform depression that has water flowing through or standing for
some period of time”. The identification and evaluation of significant valleys lands in Ontario is
based on the recommended criteria from the MNRF and is the responsibility of local planning
authorities.

In Southern Ontario, conservation authorities have identified valleylands as part of their regulation
mapping (i.e., floodplain mapping); however, where valleys lands have not been defined, their
physical boundaries are generally determined as the ‘top-of-bank’ or ‘top-of-slope’ associated with
a watercourse. For less well-defined valleys, the physical boundary may be defined by riparian
vegetation, flooding hazard limits, ordinary high-water marks or the width of the stream meander
belt (OMNR, 2010).

As discussed in Section 3.2, the site is relatively flat and no valleylands have been identified on-
site, as such valleylands are not discussed or evaluated further in this EIS.

4.4 Significant Areas of Natural and Scientific Interest

The MNRF identifies two types of areas of natural and scientific interest (ANSI) in Ontario: life
sciences ANSIs typically represent significant segments of Ontario’s biodiversity and natural
landscapes, while earth science ANSIs typically represent significant examples od bedrock,
fossils or landforms in Ontario (OMNR, 2010).

No ANSI have been identified on-site or adjacent to the site during the desktop review or during
site investigations. Therefore, ANSI are not discussed or evaluated further in this EIS.

4.5 Significant Wildlife Habitat

The natural heritage reference manual (OMNR, 2010), in combination with the significant wildlife
habitat technical guide (OMNR, 2000) and the significant wildlife habitat ecoregion criterion
schedules (OMNRF, 2015) were used to identify and evaluated potential significant wildlife habitat
on-site. The significant wildlife habitat is broadly categorized as habitats of seasonal concentration
of animals, rare vegetation communities, specialized habitats for wildlife, habitats of species of
conservation concern and animal movement corridors. Tables C.3, C.4, C.5 and C.6 in
Appendix C, provide the screening rationale for each category of significant wildlife habitat,
respectively.
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45.1 Habitats of Seasonal Concentrations of Animals

Seasonal concentration areas are habitats where large numbers of species congregate at one
particular time of the year. The significant wildlife habitat technical guides (OMNR, 2000) and
Significant Wildlife Habitat Ecoregion Criterion Schedules (OMNRF, 2015) identify 11 types of
seasonal concentration habitats that may be considered significant wildlife habitat (SWH). These
11 types of seasonal habitat are presented in Table C.3 in Appendix C, including a brief
description of the rationale as to why or why they are not assessed further in this EIS.

Following review of Table C.3 in Appendix C, no habitats of seasonal concentration of animals
are present on-site.

4.5.2 Rare Vegetation Communities

Rare vegetation communities in the province are described generally as those with an S1 to S3
ranking by the NHIC, and typically include communities such as sand barrens, alvars, old growth
forests, savannahs and tallgrass prairies.

The vegetation communities identified on-site and described in Section 3.4 of this report are not
ranked by the NHIC as S1, S2 or S3 and are therefore not considered to be rare vegetation
communities. As such, rare vegetation communities are not discussed or evaluated further in this
ElS.

4.5.3 Specialized Habitats for Wildlife

Specialized wildlife habitats are microhabitats that provide a critical resource to some groups of
wildlife. The significant wildlife habitat technical guide (OMNR, 2000), defines eight specialized
habitats that may constitute significant wildlife habitat, these eight types of specialized wild habitat
are evaluated in Table C.4 in Appendix C.

Following review of Table C.4 in Appendix C, no specialized habitats for wildlife are present on-
site or within the broader study area.

4.5.4 Habitats of Species of Conservation Concern

Provincial rankings are used by the Natural Heritage Information Centre to set protection priorities
for rare species, similar to those described in Section 4.5.2 above for vegetation communities.
Provincial rankings (S-ranks), are not legal designations such as those used to define the various
protection statuses of species at risk, they are only intended to consider factors within the political
boundaries of Ontario that might influence a particular species abundance, distribution or
population trend.

Based on the guidance provided in the Significant Wildlife Habitat Ecoregion Criterion Schedules
(MNRF, 2015), when a plant or animal element occurrence is recorded for any species with an S-
rank of S1 (extremely rare), S2 (very rare), S3 (rare to uncommon) or SH (historically present),
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the corresponding vegetation ecosite is considered to provide candidate habitat for species of
conservation concern and further consideration within the EIS is warranted.

The Significant Wildlife Habitat Ecoregion Criterion Schedules (OMNRF, 2015), provides five
general habitat types known to support a wide range of species of conservation concern in
Ontario. The five general habitat types for Ecoregion 6E-11 are provided in Table C.5 in
Appendix C, including a brief rationale as to why they are or are not considered further in this EIS.

Following review of Table C.5 in Appendix C, one habitat of species of conservation concern have
been identified on-site, habitat for special concern and rare wildlife species for eastern wood-
pewee. The SWH is discussed in detail in the subsections below.

45.4.1 Special Concern and Rare Wildlife Species SWH

Based on observation data from the field investigations, one species of special concern has been
identified on-site or within the broader study area, eastern wood-pewee. No other species of
special concern or rare wildlife species were identified on-site or within the broader study area.

Eastern Wood-pewee

The eastern wood-pewee is a small flycatcher bird with an S-rank of S4 (uncommon but not rare),
and is listed as a species of special concern in Ontario. The most recent Ontario Breeding Bird
Atlas indicated that the eastern wood-pewee has a probability of occurrence of over 80%
(Cadman et al, 2007). Furthermore, the area extending from Ottawa to Lake Ontario is considered
to have some of the highest density of wood-pewee in Ontario (Cadman et al, 2007). Eastern
wood-pewee is a woodland species that is often found near clearings and edges. Eastern wood-
pewee was identified during the site investigations, limited to the wooded areas in study area,
adjacent to the subject property. As such, there is a high potential for eastern wood-pewee and
their habitat to occur on-site.

455 Animal Movement Corridors

Animal movement corridors are elongated areas used by wildlife to move from one habitat to
another and allow for the seasonal migration of animals (OMNRF, 2015). The Significant Wildlife
Habitat Ecoregion Criterion Schedules for Ecoregion 6E-11 (OMNRF, 2015), identifies two types
of animal movement corridor: amphibian movement corridors and deer movement corridors. As
per guidance presented in MNRF, 2015, animal movement corridors should only be identified as
significant wildlife habitat when a confirmed or candidate significant wildlife habitat has been
identified by the MNRF district office or by the regional planning authority.

Following a review of Table C.6 in Appendix C, no animal movement corridors have been
identified on-site. As such, animal movement corridors are not discussed or evaluated further in
this EIS.
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4.6 Fish Habitat

According to the Provincial Policy Statement (MMAH, 2020), “development and site alteration
shall not be permitted in fish habitat except in accordance with provincial and federal
requirements.” Fish habitat as defined in the Fisheries Act (Canada, 1985) means “spawning
grounds and nursery, rearing, food supply and migration areas on which fish depend directly or
indirectly in order to carry out their life processes.”

The protection of fish and fish habitat is a federal responsibility and is administered by the
Department of Fisheries and Oceans Canada (DFO). Fish habitat as defined in the Fisheries Act
(Canada, 1985) means, “spawning grounds and nursery, rearing food supply and migration areas
on which fish depend directly or indirectly in order to carry out their life processes.”

When development is unable to avoid resulting in the harmful alteration, disturbance or
destruction of fish habitat from typical project impacts such as temperature change,
sedimentation, infilling, reduction of nutrient and food supply, etc., an authorization under the
Fisheries Act is required for the project to proceed.

A direct fisheries assessment was not conducted as part of this EIS. As mentioned previously in
Section 3.3, surface water features on-site were limited to two intermittent drains. The RVCA
Geoportal (undated) did not classify either of these watercourses as fish bearing or contributing
to fish habitat.

As mentioned in Section 3.3, it is assumed that the drains do not provide direct or permanent fish
habitat. The drains are assumed to contribute to base flow conditions for downstream fish habitat,
particularly during spring freshet and following major precipitation events. Furthermore, no fish
were observed within either features during field investigations. No critical habitat or aquatic
species at risk have been identified on-site or within the adjacent surface water features.

As such, the drains on-site are not considered to provide direct fish habitat and are not further
discussed within this EIS.

4.7 Species at Risk

The probability of occurrence for species at risk to occur on-site and within the broader study area
was determined through the desktop review stage of this EIS, as described in Section 2.1, and
through the site-specific surveys conducted as part of this EIS, outlined in Section 2.2.

Table C.7 in Appendix C, provides a summary of all species at risk which were determined to
have the potential to occur on-site or within the broader study area, their protection status under
the provincial Endangered Species Act (Ontario, 2007), their probability of occurrence and a brief
rationale of that probability. Impacts to endangered or threatened SAR determined to have a
moderate or high potential to occur on-site or within the broader study area are discussed further
in Section 6.
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5.0 PROPOSED PROJECT

The proposed project assessed for potential impacts on the natural heritage features determined
to be present within the broader study area is a plan of subdivision application for part of Lot 7,
Concession 1, Lanark County.

The proposed plan of subdivision includes the creation of 42 residential lots on an approximately
40 ha property, and is anticipated to be staged over two phases. Each phase is anticipated to
develop 21 of the lots at a time, starting from the southern half of the property and moving
northwards. All lots are to be serviced through private wells and septic systems.

Access to the proposed subdivision will be from Drummond Concession 2 to the north and
Drummond Concession 1 to the south. A pre-existing roadway bisects the property connecting to
both concession roads. Based on conceptual development plans, future roadway construction is
expected to be limited to improvements of the pre-existing road, and not the construction of new
or additional roads. The proposed plan of subdivision is provided on Figure A.4.

Future components of the proposed project considered in the impact assessment presented in
Section 6 include: vegetation grubbing, fill placement and elevation grading, road improvements,
laneway construction, culvert installation, excavation and pouring of foundations, construction of
single-family dwellings all on private services, general landscaping activities and the creation of
stormwater management infrastructure.

A Stormwater Management Plan (SMP) has been prepared by Stantec Consulting Ltd. (Stantec)
(Stantec, 2023), in support of the proposed plan of subdivision. The stormwater management plan
provided can effectively control on-site runoff and meet the target allowable release rate. Ditches
in the drainage system will be served as storage for retention of excess water volume by
controlling the expected post-development 100-year storm run-off from the proposed
development area to the existing 100-year storm runoff release rate (Stantec, 2023).

Stormwater from the subdivision will be collected in roadside ditches and ultimately directed to
the Drummond-Elmsley Municipal Drain, through three outlets. The post-development model was
built on top of the pre-development model. It includes new ditches along the future roadside and
backyard of lots. To meet the stormwater discharge criteria for the proposed development, the
proposed ditches will be used to promote stormwater detention and to reduce peak flow discharge
from the area. It is anticipated that the on-site drains previously described in Section 3.3 are to be
utilized as part of the SMP. Municipal drains are to be reinstated and confirmed at the detailed
design stage along with any proposed ditches (Stantec, 2023).

A pre- and post-development model was simulated with 100-year 24-hour SCS rainfall event.
Flow discharge will be regulated to meet the allowable discharge rate of the predevelopment
stage and future ditches in the area will serve as storage to retain the waters during and after the
rainfall event. Moreover, the post-development model was also evaluated with potential climate
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change impact. The drainage system will be able to maintain the water within the ditch system
without causing any surface flooding, but it will result in an overflow in the northwest and central
outlet through an emergency weir and will exceed the pre-development stage discharge limits at
northwest and central outlet locations (Stantec, 2023).

The timeline for the proposed project, from lot creation to completion of residential construction is
currently unknown. For the purposes of assessing impacts to natural heritage features, it is
assumed in this EIS that the creation of individual residential lots will happen in the near-term and
will not result in any physical alterations to the natural environment of the site and the broader
study area. Future construction of single-family residential homes on each of the subdivision lots
is assumed to occur over a several year period, and that the construction of any one residential
home will be completed such that the duration of any potential impacts on the natural environment
during construction will be approximately six months.
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6.0 IMPACT ASSESSMENT

Potential impacts to natural heritage features on-site and within the broader study area are
assessed for direct, indirect and cumulative effects based on the proposed project outlined in
Section 5. Natural heritage features identified in Section 4 of this report as present or likely to be
present are discussed in the subsections below.

Potential effects to the natural environment from the proposed development outlined in Section 5
include: vegetation removal, former agricultural use, habitat encroachment, habitat loss,
increased noise generation, increased human disturbance, increase storm water generation,
potentially increased nutrient loading to adjacent surface water features, increase in impervious
surfaces and short-term increases in sedimentation and/or erosion.

6.1 Significant Wildlife Habitat

The potential presence of significant wildlife habitat on-site and within the study area was
evaluated in Section 4.5. As a result of this assessment one type of significant wildlife habitat was
determined to be present on-site or within the study area: habitats of special concern and rare
wildlife species: eastern wood-pewee.

Potential impacts to significant wildlife habitats are discussed in greater detail in the following
subsections, while mitigation measures indented to prevent such impacts are presented in
Section 7.

6.1.1 Habitats of Special Concern and Rare Wildlife Species SWH
Eastern Wood-Pewee

Eastern wood-pewee (Contupus virens) is a small, avian insectivore that lives in a variety of
deciduous, mixed, and to a lesser extent, coniferous woodland habitat (COSEWIC, 2012a). Adult
eastern wood-pewee are grey-olive with pale wing-bars, the breast and sides are slightly darker
green than the wings. It is best identified by its three-phrased song, often paraphrased as a
whistled ‘pee-ah-wee’ (COSEWIC, 2012a). In Ontario, the eastern wood-pewee is listed as a
species of special concern.

Threats to eastern wood-pewee are not well understood however, loss of suitable forest habitat
does not appear to be a significant issue across their Canadian breeding range (COSEWIC,
2012a). Furthermore, research indicates that the species is not very sensitive to forest
fragmentation effects or forest size (COSEWIC, 2012a). Eastern wood-pewee may be sensitive
to human habitation, in Ontario they occur less frequently in woods with surrounding development
than those without houses (COSEWIC, 2012a). Other threats to eastern wood-pewee may include
changes in the availability of aerial insects, mortality during migration and/or wintering, nest
predation and habitat changes due to white-tailed deer browsing (COSEWIC, 2012a).
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Impacts to eastern wood-pewee and their habitat from the proposed development is limited to a
wooded section in the study area adjacent to the northwest concern of the site, situated beside
the current Phase 2 plan. The wooded section in the study area may provide suitable nesting and
foraging habitat, while the open areas on-site are not likely to provide suitable habitat to support
eastern wood-pewee. As the wooded section is outside of the proposed development plan, direct
impacts to eastern wood-pewee and their habitat are not anticipated.

Impacts to eastern wood-pewee are anticipated to be indirect and associated with increased
human presence and disturbance. However, impacts from increased human presence are
anticipated to be negligible given the existing land use surrounding the proposed development
and the availability of suitable habitat in the broader study area.

Mitigation measures intended to prevent negative impacts to nesting and foraging eastern wood-
pewee are presented in Section 7.

6.2 Species at Risk

As outlined in the Endangered Species Act (Ontario, 2007), only species listed as threatened or
endangered and their general habitat receive automatic protection. When a species-specific
recovery strategy is developed, a specific habitat regulation will be established, which eventually
replaces the automatic habitat protection. Species of special concern and their habitat do not
receive protection under the ESA.

Potential impacts associated with the proposed project to threatened or endangered species
identified as having a moderate or high potential to occur on-site in Section 4.7, are discussed on
a species-by-species basis in subsections below.

6.2.1 Bobolink

Bobolink (Dolichonyx oryzivorus) are small, omnivorous songbirds with large, somewhat flat
heads, short necks and short tails. The male bobolink has a white back, black underside and a
straw-yellow coloured patch on the back of the head. Female bobolinks have a non-descript buff
and brown plumage not unlike most species of sparrows.

In Ontario, bobolink are restricted to southern Ontario and occur south of the Highway 17 corridor
between North Bay and Sault Ste. Marie. Scattered populations exist in correlation with Clay Belt
areas in Timiskamin, Cochrane and Thunder Bay areas. Between the first and second breeding
bird atlas, the probability of bobolink observations declined by 28% province wide (Cadman et al.,
2007).

Bobolink breed primarily in hayfields and other grasslands with tall vegetation that provides cover
for nests which are established on the ground (Cadman et al., 2007). The bobolink is generally
sensitive to vegetation structure and composition within its habitat; its preferred habitat structure
is generally found in old (> 8 years old) forage crops. Abundance and density are positively
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correlated with a moderate litter depth, high lateral litter cover, high grass-to-legume rations, an
abundance of small shrubs, and a high percentage of forb cover (COSEWIC, 2010). Bobolinks
typically avoid nesting in habitats that are dominated by overly dense shrub vegetation with an
overly deep littler layer or a high percentage of bare soil (COSEWIC, 2010).

Three diurnal breeding bird surveys were conducted during June 2021, under optimum weather
conditions (minimal to no rain, low winds) to target breeding birds. The surveys were conducted
at seven point count locations, all of which targeted potentially suitable habitat for grassland birds
such as bobolink; the survey locations are illustrated on Figure A.2 in Appendix A. Bobolink were
observed during two of the breeding bird surveys conducted on June 1 and June 17, 2021. The
general location of observed birds is illustrated on Figure A.5 in Appendix A.

Bobolink are late spring migrants, as such their breeding period is identified as June through to
the first week of July (OMNR, 2011b). To avoid disturbing nesting bobolink, precise nest locations
were not confirmed during site investigations, however Bobolink detected calling, foraging and/or
in pairs during the typical breeding bird period (June to the first week of July) were assumed to
indicate the presence of Category 1 habitat (nest or approximate centre of defended territory).
Bobolink observed on-site prior to the start of the breeding season were assumed to be transient
and not associated with an established nest or territory.

Category 1, Category 2 and Category 3 bobolink habitat, as defined in the MNRF general habitat
description occurs on-site and is illustrated on Figure A.5 in Appendix A. The MNRF general
habitat description for bobolink is provided in Appendix D.

The proposed development on-site impacts bobolink Category 1, Category 2 and Category 3
habitat. As outlined in the MNRF general habitat description for bobolink, Category 2 habitat is
defined as “the area between 10 m and 60 m from the nest or centre of approximated defended
territory” and Category 3 habitat is defined as “the area of continuous, suitable habitat between
60 m and 300 m from the nest or centre of approximated defended territory.” Based on this
description and field observations, the Mixed Meadow (MEM) on-site is of an appropriate
vegetation structure to provide an area of suitable habitat for bobolink and are considered to
provide continuous habitat for bobolink.

The current proposed development plan will result in the loss of approximately 0.02 ha of
Category 1 habitat, 0.56 ha of Category 2 and 9.56 ha of Category 3 habitat. Figure A.5 in
Appendix A illustrates the locations of bobolink observations, as well as their regulated habitats.

Where the development cannot avoid regulated habitat, impacts may include loss of suitable
nesting and foraging habitats, vegetation removal, increased human disturbance and noise
generation and short-term construction impacts including heavy machine encroachment,
increased noise, and fill placement.
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Development that occurs outside of the regulated Category 1, Category 2 and Category 3 habitat
is not anticipated to have any negative impacts on bobolink or their habitat.

Any development that cannot avoid regulated areas on-site will require the project to be registered
with the Ministry of Environment, Conservation and Parks (MECP), and will require compensation
through habitat management or payment into the Species at Risk Fund. The general habitat
description for bobolink is provided in Appendix D.

Avoidance, mitigation and compensation measures intended to protect bobolink and their habitat
during construction are provided in Section 7.

6.2.2 Eastern Meadowlark

Eastern meadowlark (Sturnella manga) is a chunky, medium-sized grassland songbird, with a
short tail, and a long spear-shaped bill. The colour pattern of the species is pale brown marked
with black, the underside is bright yellow and a bold black ‘V’ pattern across the chest.

The eastern meadowlark was once well established in southern Ontario, however, due to the
natural succession of abandoned agricultural fields transitioning back to forested habitat on the
Canadian shield and through the northern portion of the Lake Simcoe-Rideau region, along with
intensive farming practices and expanding of urbanization in southwestern and eastern Ontario,
the eastern meadowlark has suffered significant habitat loss (Cadman et al., 2007). Between the
first and second breeding bird atlas, the probability of observation declined by 13% province wide
(Cadman et al., 2007). The current distribution of eastern meadowlark is concentrated through
the Lake Simcoe-Rideau region, primarily from Kingston to Lake Simcoe.

The eastern meadowlark prefers native grassland, pasture and savannah habitat; however, it is
known to use a variety of anthropogenic grassland habitats including hayfields, weedy meadows,
young orchards, grain fields and herbaceous fence rows (COSEWIC, 2011). Preferred grassland
habitat typically contains moderately tall (25 to 50 cm) grass species with abundant litter cover,
with a high proportion of grass, moderate to high forb density a low percent of shrub cover
(typically <5%) and low percent cover of bar ground (COSEWIC, 2011).

Three diurnal breeding bird surveys were conducted during June 2021, under optimum weather
conditions (minimal to no rain, low winds) to target breeding birds. The surveys were conducted
at seven point count locations, all of which targeted potentially suitable habitat for grassland birds
such as eastern meadowlark; the survey locations are illustrated on Figure A.2 in Appendix A.
Eastern meadowlark were observed during two of the targeted breeding bird surveys conducted
on June 1 and June 17, 2021. The general location of observed birds is illustrated on Figure A.5
in Appendix A.

Similarly to bobolink, the breeding bird season for eastern meadowlark is identified as June
through to early July (OMNR, 2011b). The proposed development on-site impacts eastern
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meadowlark Category 1, Category 2 and Category 3 habitat. As outlined in the MNRF general
habitat description for eastern meadowlark, Category 1 habitat is defined as the “nest and area
within 10 m of the nest”, Category 2 habitat is defined as “the area between 10 m and 60 m from
the nest or centre of approximated defended territory” and Category 3 habitat is defined as “the
area of continuous, suitable habitat between 60 m and 300 m from the nest or centre of
approximated defended territory.”

Based on this description and field observations, the Mixed Meadow (MEM) on-site is of an
appropriate vegetation structure to provide an area of suitable habitat for eastern meadowlark,
and are considered to provide continuous habitat for eastern meadowlark.

The current proposed development plan will result in the loss of approximately 0.03 ha of
Category 1 habitat, 2.91 ha of Category 2 and 13.8 ha of Category 3 habitat. Figure A.5 in
Appendix A illustrates the locations of eastern meadowlark observations, as well as their
regulated habitats.

Where the development cannot avoid regulated habitat, impacts may include loss of suitable
nesting and foraging habitats, vegetation removal, increased human disturbance and noise
generation and short-term construction impacts including heavy machine encroachment,
increased noise, and fill placement.

Development that occurs outside of the regulated Category 1, Category 2 and Category 3 habitat
is not anticipated to have any negative impacts on eastern meadowlark or their habitat.

Any development that cannot avoid regulated areas on-site will require the project to be registered
with the Ministry of Environment, Conservation and Parks (MECP), and will require compensation
through habitat management or payment into the Species at Risk Fund. The general habitat
description for eastern meadowlark is provided in Appendix D.

Avoidance, mitigation and compensation measures intended to protect eastern meadowlark and
their habitat during construction are provided in Section 7.

6.2.3 Eastern Small-footed Myotis

Eastern small-footed Myotis (Myotis leibii) is the smallest (typically 3-5 g), insectivorous bat found
in Ontario. The fur of an eastern small-footed Myotis is golden-brown in colour, with a distinct
black mask across the face. The eastern small-footed Myotis is very similar in appearance to the
little brown Myotis, and is distinguishable by their small foot and keeled calcar (Fraser, MacKenzie
& Davy, 2007).

The eastern small-footed Myotis is found throughout eastern North America. In Ontario the
species has been observed in the areas sough of Lake Superior across to the Ontario-Quebec
border (Humphrey, 2017).
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Eastern small-footed Myotis overwinter primarily in caves and abandoned mines with low humidity
and temperatures and stable microclimates (Humphrey, 2017). In comparison to other Ontario
bat species, they are able to tolerate much colder temperatures, drier conditions and draftier
locations for hibernating (Humphrey, 2017). During the spring and summer months, they utilize
a variety of habitats for roosting, including under rocks or rock outcrops, in buildings, under
bridges, or in caves, mines or hollow trees (Ontario, 2019a).

Although the forest habitat in the study area does not meet the requirements to support bat
maternity colonies, given the availability of habitat and buildings within the study area, there is a
potential for eastern small-footed Myotis to occur on the property, primarily for foraging or non-
maternal roosting. Impacts to eastern small-footed Myotis are primarily associated with habitat
loss, encroachment and increased wildlife-human interaction. Mitigation measures intended to
protect eastern small-footed Myotis from impacts of the proposed development are discussed in
Section 7.

6.2.4 Little Brown Myotis

Little brown Myatis (Myotis lucifugus) is a small (typically 4-11 g), insectivorous bat. The fur of a
little brown Myotis is bi-coloured; fur is a glossy brown with a darker coloured base. The tragus
of the Little Brown Myotis is long and thin, with a rounded tip (Fraser, MacKenzie & Davy, 2007).

In Canada, little brown Myotis’ occur throughout all of the provinces and territories (except
Nunavut), with its range extending south through the majority of the United States as well. In
Ontario, the little brown Myotis is widespread in southern Ontario and has been found as far north
as Moose Factory and Favourable Lake (Ontario, 2019b).

Little brown Myotis overwinter in caves and abandoned mines, they require highly humid
conditions and temperatures that remain above the freezing mark (Ontario, 2019b). During the
summer months, maternity colonies are often located in buildings or large-diameter trees. Little
brown Myotis roost in trees and buildings. Foraging occurs over water and along waterways,
forest edges and in gaps in the forest. Open fields and clearcuts are not typically utilized for
foraging (COSEWIC, 2013).

Although the forest habitat in the study area does not meet the requirements to support bat
maternity colonies, given the availability of habitat and buildings within the study area, there is a
potential for little brown Myotis to occur on the property, primarily for foraging or non-maternal
roosting. Impacts to little brown Myotis are primarily associated with habitat loss, encroachment
and increased wildlife-human interaction. Mitigation measures intended to protect little brown
Myotis from impacts of the proposed development are discussed in Section 7.

6.2.5 Tri-Colored Bat

Tri-colored bat (Perimyotis subflavos) is a small (typically 5-7 g), insectivorous bat. The fur is
uniformly coloured on the ventral and dorsal sides, however when parted fur shows three distinct
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colour bands. The base of the hair is blackish, with a blonde middle and brownish tip. The snout
of the tri-coloured bat is also distinct, with swollen bulbous glands present (Fraser, MacKenzie &
Davy, 2007).

In Canada, the tri-colored bat has only been recorded in southern parts of Nova Scotia, New
Brunswick, Quebec and central Ontario. In Ontario it occurs primarily from the southern edge of
Lake Superior across to the Ontario-Quebec border and south (COSEWIC, 2013).

Tri-colored bat overwinter in in caves or mines, and have very rigid habitat requirements; they
typically roosting the deepest parts where temperatures are the least variable, and have the
strongest correlation with humidity levels and warmer temperatures (COSEWIC, 2013). In the
spring and summer, tri-colored bat utilize trees, rock crevices and buildings for maternity colonies.
Foraging is mainly done over watercourses and streamside vegetation (COSEWIC, 2013).

Although the woodlands in the study area do not meet minimum snag density requirements to
support bat maternity colony habitat, given the availability of habitat in the study area, there is a
potential for tri-colored bat to occur on the property, primarily for foraging or non-maternal
roosting. Impacts to tri-colored bat are primarily associated with habitat loss, encroachment and
increased wildlife-human interaction. Mitigation measures intended to protect tri-colored bat from
impacts of the proposed development are discussed in Section 7.

6.3 Cumulative Impacts

Potential cumulative impacts associated with the proposed project include an increase in storm
water generation, potential increases in nutrient loading to aquatic features, and the loss of
meadow habitat, primarily for avian species.

Cumulative impacts to the natural environment at the site due to increased human presence,
increased wildlife and human interaction and increased noise, are expected to be negligible given
the existing residential and agricultural land use in the surrounding project area.

Cumulative impacts such as those listed above can be mitigated by implementing the proposed
setbacks and recommended mitigation measures outlined in Section 7 below.
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7.0 RECOMMENDED AVOIDANCE AND MITIGATION MEASURES

The following avoidance and mitigation measures have been recommended by GEMTEC in order
to minimize or eliminate potential environmental impacts identified in Section 6. As such, the
following avoidance and mitigation measures should be enforced throughout the development
through application of Site Plan Controls.

For the purpose of this report, a setback is defined as the minimum required distance between
any structure, development or disturbance and a specified line. A buffer, for the purpose of this
report, is defined as the area located between a natural heritage feature and the prescribed
setback. Forthe purpose of the following subsections, buffers should be located between natural
heritage features and lands subject to development or alteration, be permanently vegetated by
native or non-invasive, self-sustaining vegetation and protect the natural heritage feature against
the impact of the adjacent land use.

Vegetated buffers, particularly buffers that are vegetated with a mix of grassy herbaceous
vegetation and shrubby or woody vegetation are most effective in mitigating impacts associated
with anthropogenic activities in adjacent lands (Beacon, 2012). Buffers recommended in the
following subsections are done so within the context of the existing environmental disturbances
but also to promote reasonable natural rehabilitation.

7.1 Significant Wildlife Habitat

7.1.1 Habitats of Special Concern and Rare Wildlife Species — Eastern Wood Pewee

Impacts to eastern wood-pewee are primarily concerned with increased human presence and
disturbances. To minimize the impact of the proposed development on eastern wood-pewee
habitat, vegetation removal should occur outside the key breeding bird period (typically March 31
to August 31) as identified by Environment Canada for the protection of nesting and foraging
eastern wood-pewee and to avoid contravention of the Migratory Bird Convention Act. If
vegetation clearing activities must take place during the aforementioned timing window than a
nest survey shall be conducted by a qualified professional.

7.2 Species at Risk

7.2.1 Bobolink and Eastern Meadowlark

As indicated in Section 6.2.1 and 6.2.2, bobolink and eastern meadowlark, avian species at risk,
were identified on-site. Based on the MNRF General Habitat Description (Appendix D),
Category 1, Category 2 and Category 3 habitat all occur on-site. The current proposed
development plan could result in the loss of approximately 0.02 ha of Category 1 habitat, 0.56 ha
of Category 2 and 9.56 ha of Category 3 bobolink habitat, as well as 0.03 ha of Category 1 habitat,
2.91 ha of Category 2 and 13.8 ha of Category 3 eastern meadowlark habitat.
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In order to avoid contravention of the Endangered Species Act, the following mitigation measures
are provided:

e Prior to any potential disturbance associated with construction within regulated
Category 1, Category 2 or Category 3 bobolink or eastern meadowlark habitat on the site,
the activity shall be registered with the MECP be submitting a Notice of Activity for
Bobolink and Eastern Meadowlark — Activities impacting 30 hectares or less of habitat.
No disturbance can take place prior to receiving conformation from the MECP.

e As of 2023, proponents have two options to provide compensation for impact habitat:

o Option 1 — Traditional Habitat Compensation

= A habitat management plan must be prepared by a qualified professional
detailing the proposed activity, the habitat that will be affected, and created
or enhanced, how new habitat will be created or enhanced.

= Create and enhance habitat: habitat created or enhanced must be equal to
the greater of (1) 1.5 times larger than the habitat destroyed, or (2) 4 ha.

e As the project is impacting approximately 0.24 ha, created or
enhanced habitat must be 4 ha in size.

= Manage new habitat: for a minimum of 5 years, afterwards new habitat
must be managed for 20 years since its creation or until the impacted
habitat is returned to its original state. Management is to maintain grasses,
forbs and legumes, remove woody vegetation and avoid harvesting,
mowing, cutting or grazing activities between April 1 and July 31 of any
year.

= Monitor new habitat: new habitat must be monitored for 5 years, a minimum
of 3 surveys per year when birds are likely to be present.

o Option 2 — Payment into the Species Conservation Fund

= Payment to the fund based on the amount of habitat impacted by the
proposed development.

= Registration and payment must be made prior to any habitat impacts.

7.2.2 Eastern Small-footed Myotis, Little Brown Myotis and Tri-Colored Bat

To protect roosting and foraging bats, tree removal where required should take place outside of
the spring and summer active season (typically March 15 to November 30), when bats are more
likely to be using forest habitat. If vegetation clearing must be conducted during the spring and
summer timing window, then an acoustic and roost survey should be conducted by a qualified
professional.

7.3  Wildlife

The following avoidance and mitigation measures are provided in effort to minimize impacts to
on-site and off-site wildlife:
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Vegetation removal should occur outside of March 15 to November 30 to avoid the key
breeding bird period, bat summer active season, and reptile and amphibian active season.
The timing windows provides protection of migratory birds, roosting bats, migrating reptiles
and amphibians and avoids contravention of the Migratory Bird Convention Act and
Endangered Species Act. If vegetation clearing activities must take place during the
aforementioned timing window than a nest and roost survey shall be conducted by a
qualified professional.

Installation of silt fence barriers around the entire construction envelope of each future
residential dwelling to prohibit the emigration of wildlife into the construction area.

Cover all stockpiled material with a geotextile to prevent turtles from nesting in the material
between May 1 and August 1 of any year.

Perform daily pre-work sweeps of the construction area to ensure no species at risk are
present and to remove any wildlife from inside the construction area.

Should any species at risk be discovered throughout the course of the proposed works,
the species at risk biologist with the local MECP district should be contacted immediately
and operations modified to avoid any negative impacts to species at risk or their habitat
until further direction is provided by the MECP.

7.4 Best Practice Measures for Mitigation of Cumulative Impacts

The following best management practice measures are provided for the mitigation of cumulative
impacts resulting from general construction and development activities;

To protect trees identified to be retained during construction, the Critical Root Zone (CRZ)
should be identified and fenced. The CRZ is defined as 10 cm from the base of the tree
for every centimetre in diameter of the tree trunk measured at breast height.

Maintain as much permeable surface as possible in future development plans to minimize
the generation of storm water runoff.

Silt fencing should be installed along all setbacks to provide visual demarcation of the
setbacks and to prevent machinery encroachment and sediment transport.

Erosion and sediment control measures should be maintained until all disturbed ground
has been permanently stabilized.

In effort to offset the effect of vegetation clearing, consideration should be given to
landscape planting with native tree species indicative of the Great Lakes — St. Lawrence
Forest Region, such as white cedar, white spruce, red maple and red oak.

General mitigation measures recommended for the protection of water quality include:

Buffers should remain vegetated and where possible, be comprised of a mixture of native,
self-sustaining trees, shrubs and tall grasses.
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e All future development and construction activities within the study area, including ditching,
culvert installation, erosion and sediment control and storm water management should be
completed in accordance with Ontario Provincial Standard Specification 182 and OPSS
805.

e Install and maintain effective sediment and erosion control measures before starting work.

e When native soil is exposed, sediment and erosion control work in the form of heavy-duty
sediment fencing shall be positioned along the down gradient edge of any construction
envelopes adjacent to waterbodies.

e Schedule work to avoid wet, windy and rainy periods.

e Stormwater management on-site shall follow plans and recommendations as described in
the Draft Plan of Subdivision and Stormwater Management Report (Stantec, 2023),
included in Appendix E. Maintain as much permeable surface area as possible in future
development plans to limit the generation of stormwater runoff.

e In order to protect aquatic habitat from contamination, it is recommended that all
machinery be maintained in good working condition and that all machinery be fueled a
minimum of 30 m from the high-water mark.

e Any temporary storage of aggregate material shall be set back from the water’s edge by
no less than 40 m and be contained by heavy-duty silt fencing.

e Septic systems shall be installed no closer than 30 m from the high-water mark of any
surface water feature and not located in areas of exposed bedrock.

e Best practices for siting of septic systems should be adhered to and be installed by a
licenced septic system contractor ensuring all applicable regulations are met and required
permits obtained.
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8.0 CONCLUSIONS

The proposed project supported by this EIS is the proposed plan of subdivision, permitting the
development of 42 single-family residential dwellings, on Part Lot 7, Concession 1, in the
Geographic Township of Drummond, Lanark County, Ontario

Based on the results of the impact analysis, impacts to the natural environment are anticipated to
be minimal. Provided that mitigation measures recommended in Section 7 are implemented as
proposed, no significant residual negative impacts are anticipated from the proposed future
development.

Following review of the information pertaining to the natural heritage features of the site, the
following general conclusions are provided by GEMTEC in regards to the Environmental Impact
Statement.

¢ No significant impacts to natural heritage features identified on-site, including fish habitat,
significant wildlife habitat or habitats of species at risk are anticipated as a result of future
residential development.

e The proposed project complies with the natural heritage policies of the Provincial Policy
Statement.

e The proposed development complies with the natural heritage policies of the Lanark
County Official Plan.
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9.0 LIMITATION OF LIABILITY

This report and the work referred to within it have been undertaken by GEMTEC Consulting
Engineers and Scientists Ltd (GEMTEC), and prepared for Crains' Construction Ltd. and is
intended for the exclusive use of Crains' Construction Ltd. This report may not be relied upon by
any other person or entity without the express written consent of GEMTEC and Crains'
Construction Ltd. Nothing in this report is intended to provide a legal opinion.

The investigation undertaken by GEMTEC with respect to this report and any conclusions or
recommendations made in this report reflect the best judgements of GEMTEC based on the site
conditions observed during the investigations undertaken at the date(s) identified in the report
and on the information available at the time the report was prepared.

This report has been prepared for the application noted and it is based, in part, on visual
observations made at the site, all as described in the report. Unless otherwise stated, the findings
contained in this report cannot be extrapolated or extended to previous or future site conditions,
or portions of the site that were unavailable for direct investigation.

Should new information become available during future work, including excavations, borings or
other studies, GEMTEC should be requested to review the information and, if necessary, re-
assess the conclusions presented herein.

We trust this report provides sufficient information for your present purposes. If you have any
guestions concerning this report, please do not hesitate to contact our office.

Emily Young

Junior Biologist

Adam Alaimo, B.Sc. Drew Paulusse, B.Sc.
Biologist Senior Biologist
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APPENDIX A

Report Figures

Figure A.1 — Site Location

Figure A.2 — Site Layout

Figure A.3 — Vegetation Communities
Figure A.4 — Proposed Development Plan
Figure A.5 — Natural Heritage Features
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Common Name

TABLE C.1

Scientific Name

SUMMARY OF WILDLIFE OBSERVED ON-SITE AND ADJACENT TO SITE

Evidence

Avian Species
American crow
American goldfinch
American robin
Belted kingfisher

Black-capped chickadee
Black-and-white Warbler

Blue jay

* Bobolink
Canada goose
Common grackle
Common yellowthroat

* Eastern meadowlark
Eastern phoebe

* Eastern wood-pewee
Field sparrow
Hairy woodpecker
House wren
Kildeer
Mourning dove
Northern harrier
Northern mockingbird
Red-eyed Vireo
Red-tailed hawk
Red-winged blackbird
Savannah sparrow
Song sparrow
Turkey vulture
Wild turkey
Yellow warbler

Yellow-bellied sapsucker

Mammalian Species
Deer
Porcupine

Notes:
* Denotes a Species at Risk

Subnational Conservation Status Ranks:

Corvus brachyrhynchos
Spinus tristis

Turdus migratorius
Magaceryle alcyon
Poecile atricapillus
Mniotilta varia
Cyanaocitta cristata
Dolichonyx oryzivorus
Branta canadensis
Quiscalus quiscala
Geothlypis trichas
Sturnella magna
Sayornis phoebe
Contopus virens
Spizella pusilla
Picoides villosus
Troglodytes aedon
Charadrius vociferus
Senaida macroura
Circus hudsonius
Mimus polyglottos
Vireo olivaceus

Buteo jamaicensis
Agelaius phoeniceus
Passerculus sandwichensis
Melospiza melodia
Cathartes aura
Meleagris gallopavo
Setophaga petechia
Sphyrapicus varius

Odocoileus virginianus
Erethizon dorsatum

S5B
S5B
S5B
S4B
S5
S5B
S5
S4B
S5
S5B
S5B
S4B
S5B
S4B
S4B
S5
S5B
S5B, S5N
S5
S4B
S4
S5B
S5
S4B
S4B
S5B
S5B
S5
S5B
S5B

S5
S5

Heard calling
Heard calling
Heard calling, observed
Heard calling
Heard calling, observed
Heard calling
Heard calling
Heard calling, observed
Heard calling
Heard calling
Heard calling
Heard calling, observed
Heard calling
Heard calling
Heard calling, observed
Heard calling
Heard calling
Heard calling, observed
Heard calling

foraging

on-site

on-site

on-site

foraging

Observed foraging on-site

Heard calling
Heard calling
Heard calling, observed
Heard calling
Heard calling
Heard calling

active nest

Observed flying overhead

Observed on-site
Heard calling

Heard calling and drumming

Observed on-site, tracks

Observed on-site

S1 - Critically Imperilled, at very high risk of extirpation, very few populations or occurrences or very steep population decline
S2 - Imperiled, at high risk of extirpation, few populations or occurrences or steep population decline

S3 - Vulnerable, at moderate risk of extirpation, relatively few populations or occurrences, recent and widespread population decline
S4 - Apparently Secure, at a family low risk of extirpation, many populations or occurrences, some concern for local population decline
S5 - Secure, at very low or no risk of extirpation, abundant populations or occurrences, little to no concern for population decline

Qualifiers:

S#B - Conservation status refers to the breeding population of the species

S#N -Conservation status refers to the non-breeding population of the species

S#M - Migrant species, conservation status refers to the aggregating transient population of the species

& GEMTEC
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TABLE C.2
SCREENING RATIONALE FOR SIGNIFICANT WOODLANDS

Further Considered

Woodland Criteria : Rationale
in EIS
Woodland Size No Contiguous woodlands are not located on-site.
Ecological Functions
a) Woodland Interior No Contiguous woodlands are not located on-site.
b) Proximity No Contiguous woodlands are not located on-site.
¢) Linkages No Contiguous woodlands are not located on-site.
d) Water Protection No Contiguous woodlands are not located on-site.
e) Diversity No Contiguous woodlands are not located on-site.
Uncommon Characteristics No Contiguous woodlands are not located on-site.
Econqmlcal and Social No Contiguous woodlands are not located on-site.
Functional Values
Report to: Crains' Construction Ltd.
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TABLE C.3
SCREENING RATIONALE FOR HABITATS OF SEASONAL CONCENTRATION AREAS

Wildlife Habitat PTG 20 Bleres Rationale

in EIS

Suitable woodland habitat is not present on-site. As outlined in the the Signficant Wildlife Habitat
Criteria Schedules (OMNRF, 2015) winter deer yards and deer managment are an MNRF
responsibility. Based on review of publically available data from the OMNRF on Land Information

i N . . .

Winter Deer Yard ° Ontario Geo-hub, no Stratum | deer yards, Stratum Il deer yards, or winter congregation areas
have been identified on-site or within the broader study area. The closest deer yard to site is a
patch of Stratum | deer yard located approximately 20 km to the west.

Colonial Bird Nesting Habitat No No suitable habitat located on-site or within the study area to support colonial bird nesting.

Waterfowl Stopover and
Staging Areas
Shorebird Migratory

No No suitable wetland or terrestrial habitat on-site to provide waterfowl stopover and staging areas.

No Shorebird stopover sites are typically well-known and have a long history of use. The site does not

Stopover Area contain suitable shoreline habitat for shorebird foraging.
Raptor Wintering Area No Suitable combination of habitat to support species not present on-site.
Bat Hibernacula No Cave and crevice habitat is not present on-site or within the study area.
Bat Maternity Colonies No Wooglands on-site do not meet _m|n|mum snag density (>10 snags/hectare) requirement to be
considered SWH for bat maternity colonies.
Turtle Wintering Area No No suitable wetlands are present on-site to support turtle wintering areas.
. . No structures such as large rock piles, bedrock outcrops, cervices or other karstic features have
Reptile Hibernaculum No . o )
been identified on-site.
Migratory Butterfly Stopover No The site is not located within 5 km of Lake Ontario and therefore does not meet the defining
Area criteria.
Landbird Migratory Stopver No The site is not located within 5 km of Lake Ontario and therefore does not meet the defining
Area criteria.

GEMTEC Report to: Crains' Construction Ltd.
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TABLE C.4
SCREENING RATIONALE FOR SPECIALIZED WILDLIFE HABITATS

Further Considered

Specialized Wildlife Habitat in EIS Rationale

Waterfowl Nesting Area No No wetland habitat is present adjacent to the uplands ecosites on-site.

Bald Eagle and Osprey Nesting, NoO The site is located >120 m from any habitat which could support foraging bald eagles or osprey.

Foraging and Perching Habitat Nesting sites for these species are uncommon in Ecoregion 6E (MNRF, 2012).

Woodland Nesting Raptor Nesting may occur in any ecosite and species preference is towards mature forest stands >30 ha

Habitat 9 Rap No with >10 ha of interior habitat with a 200 m buffer. Contiguous forest stands >30 ha are not present
on-site.

Turtle Nesting Habitat No No suitable hablta_t (exposed mineral soil with minimal vegetation conver) is present within 100 m of
the wetlands on-site.

Seeps and Springs No No seeps and springs were identified on-site.

Woodland Amphibian Breeding No suitable wetland and pond habitat within or adjacent to a woodland occurs on-site to support

. No o . .

Habitat woodland amphibian breeding habitat.

\lflv;;:?{;d Amphibian Breeding No No suitable wetland occurs on-site to support wetland amphibian breeding habitat.

Woodland Area-Sensitive Bird No Woodland area-senstive birds require interior forest habitat located >200 m from the forest edge in

Breeding Habitat large (>30 ha) forest stands. Suitable woodlands are not found within the study area.

Report to: Crains' Construction Ltd.
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TABLE C.5
SCREENING RATIONALE FOR HABITAT FOR SPECIES OF CONSERVATION CONCERN

General Habitats of Species of Further Considered

Conservation Concern in EIS REUIIIENS
Marsh Breeding Bird Habitat No No suitable marsh habitat present on-site to support marsh breeding bird habitat.
Open Country Breeding Bird NoO No suitable meadow habitat on-site to support open country bird breeding due to recent (< 5 years)
Habitat agricultural disturbances.
. Candidate early successional breeding bird habitat typically includes fallow fields transitioning to
Shrub/Early Successional ) . . .
. . . No early successional forest habitats that are > 10 ha but have not been actively used for farming.
Breeding Bird Habitat . o .
Suitable habitat is not found on-site.
Terrestrial Crayfish Habitat No Terrestrial crayfish are only found within southwestern Ontario (MNRF, 2012).
Special Concern and Rare v The following species of special concern were identified on-site during the site investigation: eastern
wildlife Species es wood-pewee.

Report to: Crains' Construction Ltd.

‘ GEMTEC Project: 100227.008



TABLE C.6
SCREENING RATIONALE FOR ANIMAL MOVEMENT CORRIDORS

General Habitats of Species of Further Considered

Conservation Concern in EIS RGNS
Amphibian Movement Corridor No No confirmed wetland amphibian breeding habitat has been identified on-site.
Deer Movement Corridor No No winter deer yards have been identified on-site by the OMNRF.

GEMTEC Report to: Crains' Construction Ltd.

Project: 100227.008



TABLE C.7
SCREENING RATIONALE FOR POTENTIAL SPECIES AT RISK ON-SITE OR WITHIN STUDY AREA

Probability of
Occurrence On-
Site or Within
Study Area

ESA Status Habitat Use Rationale

Species

Avian

Bald Eagle

Bank Swallow

Barn Swallow

Black Tern

Bobolink

Canada Warbler
Cerulean Warbler

Chimney Swift

Common Nighthawk

Eastern Meadowlark

Eastern Whip-poor-will

Eastern Wood-Pewee

Evening Grosbeak

Golden Eagle

Golden-winged
Warbler

Grasshopper Sparrow

Henslow's Sparrow

Least Bittern

Loggerhead Shrike

Olive-sided Flycatcher

Peregrine Falcon

Red-headed
Woodpecker

Rusty Blackbird

Short-eared Owl

Wood Thrush

Mammalian

Special Concern

Threatened

Special Concern

Special Concern

Threatened

Special Concern
Threatened

Threatened

Special Concern

Threatened

Threatened

Special Concern

Special Concern

Endangered

Special Concern

Special Concern

Endangered

Threatened

Endangered

Special Concern

Special Concern

Endangered

Special Concern

Threatened

Special Concern

Nest in mature forests near open
water.

Colonial nester, burrows in
eroding silt, to sand banks, sand
pit walls, etc.

Nests in barns and other semi-
open structures. Forages over
open fields and meadows.
Breeds in loose colonies in
shallow marshes, particularly
cattails.

Nests in dense tall grass fields
and meadows, low tolerance for
woody vegetation.

Prefers wet forests with dense
shrub layers
Prefers mature deciduous forest
habitat.
Nests in traditional-style open
brick chimneys.
Nests in a variety of open sites:
beaches, fields and gravel
rooftops.

Nests and forages in dense tall
grass fields and meadows, higher
tolerance to woody vegetation.

Nests on the ground in open
deciduous or mixed woodlands
with little underbrush, and
bedrock outcrops.

Woodland species, often found
near clearings and edge habitat.

Nests in trees or large shrubs,
preference to large coniferous
forests, will use deciduous.
Overwinters in Ottawa.

Nests on remote, bedrock cliffs,
overlooking large burns, lakes or
tundras
Ground nesting, edge species.
Breeds in successional scrub
habitats surrounded by forests.

Ground-nesting grassland
species. Prefers fields with low
sparse vegetation on sand, alvars
or poor sails.

Prefers open, moist, tallgrass
fields.

Prefers marshes, shrub swamps,
usually near cattails

Prefers grazed pastures with
short grass and scattered shrubs,
especially hawthorn.
Forest edge species, forages in
open areas from high vantage
points in trees.

Nests on cliffs near water and on
more anthropogenic structures
such as tall buildings, bridges,

and smokestacks.

Prefers open deciduous
woodlands, particularly those
dominated by oak and beech.
Wet wooded or shrubby areas

(nests at edges of Boreal
wetlands)

Ground nester, prefers open
habitats, fields and marshes.

Prefers deciduous or mixed
woodlands.

Low

Low

Low

Low

High

Low
Low

Low

Low

High

Low

High

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat may be found in study area. Species
not observed during field studies. No historical
records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable grassland habitat available on-site and
within the study area. NHIC indicates species has
been observed within 1 km of the site. Species was
observed on-site during field investigations.
Suitable habitat not present in study area. Species
not observed. No historical records for species.
Suitable habitat not present in study area. Species
not observed. No historical records for species.
Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable grassland habitat available on-site and
within the study area. NHIC indicates species has
been observed within 1 km of the site. Species was
observed on-site during field investigations.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat to support species limited to forested
areas adjacent to site in study area. Species was
observed on-site during field investigations.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat may be present in study area.
Species not observed. No historical records for
species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable field habitat may be present on-site or within
the study area. Species not observed on-site. No
historical occurrence records for species on-site or
within the study area.

Suitable habitat not present in study area. Species
not observed. No historical records for species.
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Eastern small-footed
Myotis

Little Brown Myotis

Northern myotis
(Northern Long-eared
Bat)

Tri-colored Bat

Reptilian

Blanding's Turtle

Eastern Musk Turtle
Eastern Ribbonsnake

Northern Map Turtle

Snapping Turtle

Spotted Turtle

Wood Turtle

Plants

American Ginseng

Black Ash

Butternut

Lichens

Pale-bellied Frost
Lichen

Fish

American Eel

Bridle Shiner

Channel Darter

Lake Sturgeon

Northern Brook
Lamprey

River Redhorse

Endangered

Endangered

Endangered

Endangered

Threatened

Special Concern
Special Concern

Special Concern

Special Concern

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Special Concern

Special Concern

Endangered

Special Concern

Special Concern

TABLE C.7
SCREENING RATIONALE FOR POTENTIAL SPECIES AT RISK ON-SITE OR WITHIN STUDY AREA

Roosts in rock crevices, barns
and sheds. Overwinters in
abandoned mines. Summer
habitats are poorly understood in
Ontario, elsewhere prefers to
roost in open, sunny rocky habitat
and occasionally in buildings
(Humphrey, 2017).

Maternal colonies known to use
buildings, may also roost in trees
during summer. Affinity towards
anthropogenic structures for
summer roosting habitat and
exhibit high site fidelity
(Environment Canada, 2015).

Occurs throughout eastern North
America in associated with Boreal
forests. Roosts mainly in trees,
occasionally anthropogenic
structures during summer
(Environment Canada, 2015).
Overwinters in caves and
abandoned mines.

Roosts in trees, rock crevices and
occasionally buildings during
summer. Overwinters in caves
and mines.

Inhabits quiet lakes, streams and

wetlands with abundant emergent

vegetation. Frequently occurs in
adjacent upland forests.

Wetlands. Highly aquatic habtiats.

Marshy edfes of wetlands and
watercourses.

Highly aquatic species, found only
in lakes and large rivers.
Highly aquatic species, found in a
wide variety of wetlands, water
bodies and watercourses.

Secretive wetland species.

Primarily terrestrial forest species.
Associated with clear, gravelly
streams.

Rich, moist, relatively mature
deciduous forests.

Predominantly a wetland species,
found in swamps, floodplains and
fens.

Inhabits a wide range of habitats
including upland and lowland
deciduous and mixed forests.

Grows on the bark of hardwood
trees such as white ash, black
walnut, American elm and
ironwood. Can also be found
growing on fence posts and
boulders.

Primarily nocturnal, hiding in soft
substrate or submerged
vegetation during the day.

Prefers clear water with abundant
vegetation over silty or sandy
vegetation
Prefers clear water with abundant
vegetation over silty or sandy
vegetation

Large lakes and rivers. Forages
in cool water, 4-9m deep over soft
substrates. Spawns in shallower,

fast-flowing areas over rocks or

gravel.

Prefers shallow areas with warm

water. Larvae burrows in soft
substrate for up to 7 years.

Prefers fast-flowing, clear rivers
over rocky substrate

Moderate

Moderate

Low

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Potentially suitable anthropogenic structures on-site
and adjacent to site. Available habitat on-site may
meet bat maternity colony requirements and provide
foraging and non-maternal roost habitat.

Potentially suitable anthropogenic structures on-site
and adjacent to site. Available habitat on-site may
meet bat maternity colony requirements and provide
foraging and non-maternal roost habitat.

Species affinity is for Boreal forests and rarely roosts
in anthropogenic structures.

Potentially suitable anthropogenic structures on-site
and adjacent to site. Available habitat on-site may
meet bat maternity colony requirements and provide
foraging and non-maternal roost habitat.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.
Suitable habitat not present in study area. Species
not observed. No historical records for species.
Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Potentially suitable areas in a regenerative state on-
site. Species was not observed on-site during the site
investigation. No occurrence record for species on-
site or within broader study area.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.
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Silver Lamprey

Insects

American Bumble Bee Special Concern

Bogbean Buckmoth Endangered

Gypsy Cuckoo Bumble

Bee Endangered

Monarch Butterfly Special Concern

Mottled Duskywing Endangered
Nine-spotted Lady Endangered
Beetle
Rusty-patched Bumble Endangered
Bee
Traverse Lady Beetle Endangered
West Virginia White .
Butterfly Special Concern

Yellow-banded

Bumble Bee Special Concern

Special Concern

TABLE C.7
SCREENING RATIONALE FOR POTENTIAL SPECIES AT RISK ON-SITE OR WITHIN STUDY AREA

Larvae live 4-7 years in burrows,
preference to soft substrate.

Habitat generalist; mixed
woodlands, variety of open
habitat

Preferred food plant is bog bean,
present in a variety of wetlands

including bogs, swamps and fens.

Inhabits a wide range of habitats:

open meadows, agricultural and

urban areas, boreal forests and
woodlands.

Caterpillars require milkweed
plants confined to meadow and
open areas. Adult butterflies use
more diverse habitat with a
variety of wildflowers

Larval food plant (New Jersey
Tea) found in sandy areas and
alvars.

Habitat generalist
Habitat generalist

Habitat generalist

Requires mature moist deciduous

woods with larval host plant
toothwort.
Habitat generalist; mixed
woodlands, variety of open
habitat

Low

Moderate

Low

Low

Moderate

Low

Low

Low

Low

Low

Moderate

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Potentially suitable foraging habitat may be available
on-site. Species not observed. No historical records
for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

Potentially suitable foraging habitat may be available
on-site. Species not observed. No historical records
for species.

Suitable habitat not present in study area. Species
not observed. No historical records for species.

No recent occurrence reports in the area, thought to
be locally extirpated.

Suitable habitat not present in study area. Species
not observed. No historical records for species.
Suitable habitat not present in study area. Species
not observed. No historical records for species.

Necessary vegetation and toothwort plant are not
present on-site or within study area.

Potentially suitable foraging habitat may be available
on-site. Species not observed. No historical records
for species.
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1.0 INTRODUCTION

GEMTEC Consulting Engineers and Scientists Limited (GEMTEC) was retained by Wilburt Crain
to conduct a hydrogeological investigation and terrain evaluation at the site of a proposed
residential subdivision on the Burns Farm, located in the Township of Drummond / North Eimsley,
Ontario, and herein referred to as the ‘Site’.

The Site is a rectangular shaped lot consisting of approximately 39.3 hectares (97 acres) of rural
zoned land (RU Zoning), located approximately 2.5 kilometres east of the Town of Perth. The Site
is located between Drummond Concession 2 to the north and Drummond Concession 1 to the
south. The extent of the Site is illustrated on Figure 1 in Appendix A.

A total of 42 residential lots are being proposed, with lot sizes ranging from 0.80 to 2.03 hectares,
with an average lot size of 0.84 hectares.

1.1 Project Timeline

This consolidated hydrogeological investigation report serves to compile several previous
hydrogeological investigation reports for the proposed Burns Farm Subdivision and residential
severances / lot addition on the adjacent property parcel (refer to Figure 1 for severance
locations). A brief summary of the project timeline and peer-review comment responses are
provided in Appendix B.

Table 1.1 — Report Submission and Peer-Review Summary

Date Application Document Key Comments / Notes

Initial concerns identified:
e Existing and potential nitrate
impacts (“the potential for
Technical Review nitrate impacts should be
Memorandum, Claire further investigated...”).
Milloy to Phil Mosher — e Potential pathogenic impacts
'62‘3211(}) Subdivision Hydrogeological (chlorine residual in samples)
Assessment / Terms of e Concerns about development
Reference, GEMTEC, on advanced septic systems —
June 30, 2021 need HU input.

e Need multiple lines of evidence
to show site is not
hydrogeologically sensitive
(include groundwater gradients
(recharging or discharging),
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Date

Application

Document

Key Comments / Notes

existing chemistry (indicators of
impacts), groundwater
temperature and chemistry
changes following groundwater
recharge events etc.).

Nitrate dilution calculations are
not applicable.

Clay seals may be a best
practice but they are not to be
used to justify new
development in vulnerable/
sensitive terrain.

Clay seals may be a best
practice but they are not to be
used to justify new
development in vulnerable/
sensitive terrain.

Technical Review
Memorandum, Jennifer
Gorrell to Phil Mosher -

Hydrogeological
Investigation & Terrain

Same and comparable
concerns previously expressed.
Data presented to support
previous argument of
agricultural impact was
insufficient. Result was finding

Jan 19, Subdivision Analysis, Proposed that_watequ_Jahty at t.h.e.
2022 ’ Fellingers Mills subdivision had
R EmiEl SUEivE e, deteriorated since the original
Part of _I‘Ot 6and Lot 7, test well chemistry, adding
Concessmn. L Drum.mond support to the concern about
Township, Ontario, hydrogeological
CIERINEE, 2021102 sensitivity/development
impacts.
Technical Review No issue with lot addition, but
Feb 8, Severances | Memorandum, J. Gorrell to impact of third residential lot
2022 Phil Mosher also needs to be considered.
Re: Proposed Drummond
& GEMTEC Report to: Wilburt Crain

Project: 100227.008 (October 5, 2023)

20



Application

Document

Key Comments / Notes

Concession 1 Residential
Severances, Scoped
Hydrogeological
Evaluation, Part Lot 7,
Concession 1, Township
of Drummond, Ontario,
GEMTEC, 2022-01-04
_ Issues partially resolved
RE: P.o'FentlaI process for Feedback on additional
finalizing Cra!n/Kenny information
Jun 24, sever.anc.e applications; - Nitrate concentrations above
20220 Severances mfeul with attachment[s background are present to at
(listed below) to Phil Tt 80 fahes
HOEINET GOIZN(I)-;EC’ Ao No further wells should be
i drilled with the 60' casing
Re: Proposed Drummond
Concession 1 Residential
Aug 18 Severances Scoped
5 Og 2(1)’ Severances Hydrogeological No comment
Evaluation Part Lot 7,
Concession 1 Township of
Drummond, Ontario
Between August and Dec,
_ . : there were communications
RS Repe e ARIEl iy between RVCA and GEMTEC
Concession 1 Residential - :
to try and optimize use of time
Severances, Scoped
. el and resources. Focus was on
BT Severances Hy r.ogeo ogica analysing the available data to
2022W Evaluation, Part Lot 7, . .
_ _ try and find a well construction
NS & Towns.hlp method that would assure that
of Drummond, Ontario,
the test wells would not
GEMTEC, 2022-12-09 . .
continue to provide pathways
for downward migration. Area
well records were plotted
& GEMTEC Report to: Wilburt Crain
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Date Application Document Key Comments / Notes

according to approximate
elevation.

e Wells cased and grouted to
36.6 m seem to produce water
without nitrate contamination.
The water quality also met the
ODWS or limits considered
reasonably treatable by D-5-5.
Mn is very high, and it is
recommended a warning about
the potential impacts identified
by Health Canada be
considered.

e 10 test wells were constructed
and discussion was related to
results from all wells. The
review considered the data
from the well that was
constructed to the
recommended design.

e Test wells that don’t meet the
recommended design should
be abandoned, except for the
wells on private property that
are in service. Test wells on
private property that are not
being used should also be
abandoned.

e Severances approved

Re: Hydrogeological

Investigation Work e Work program submitted to
Apr 19, Subdivision Program, Proposed newly assigned peer-reviewer
2023 Residential Subdivision — Bluemetric Inc.
Burns Farm, Part of Lot 6
and Lot 7, Concession 1,
& GEMTEC Report to: Wilburt Crain 22
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Date

Application

Document

Key Comments / Notes

Perth, Ontario, GEMTEC,
2023-04-19

Jul 11,
2023

Subdivision

Re: Consolidated
Hydrogeological
Investigation & Terrain
Analysis, Proposed
Residential Subdivision
Phase 1, Part of Lot 6 and
Lot 7, Concession 1,
Drummond Township,
Ontario, GEMTEC, 2023-
07-11

GEMTEC report submission.

Aug 8,
2023

Subdivision

Re: Technical Review
Memorandum, Burns
Farm Subdivision (1660
Drummond Concession 2,
Proposed 30 Lot
Subdivision, Hydrogeology
Assessment by GEMTEC
dated July 11, 2023.

Peer-review completed by
BluMetric Environmental,
Russell Chown, P.Geo.
and Robert Hillier, P.Geo.

Provided in Appendix B.

Sep 29,
2023

Subdivision

Re: Response to Peer
Review Comments,
Proposed Residential
Subdivision Phase 1, Part
of Lot 6 and Lot 7,
Concession 1, Drummond
Township, Ontario,
GEMTEC, 2023-09-23.

Response to peer-review
comments addressed by
GEMTEC, provided in
Appendix B.

& GEMTEC
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Date Application Document Key Comments / Notes

e Hydrogeological Investigation
and Terrain Analysis Report

Sep 29, Subdivision o submitted to support 42-lot
2023 (ths;)l Current Submission subdivision (previous
an

submissions were for 30-lot
‘Phase 1’ of Burns Farm).

Notes: 1. August 11, 2021 to December 12, 2022 summary provided by Jennifer Gorrell of GRI Inc., summary memo
provided in Appendix B.

1.2 Objectives of Investigation and Reporting

The obijectives of this investigation are as follows:

e To consolidate current and previous hydrogeological investigation results from
investigations completed on-site and on adjacent lands;

e To review available background information to assist in characterization of subsurface
conditions in the vicinity of the Site and develop a hydrogeological conceptual model,

e To identify and characterize the shallow subsurface conditions on the site as they relate to
the design of septic sewage disposal systems under the Ontario Building Code (OBC);

e To assess the potential for impact on the receiving aquifer(s) and any nearby surface water
features from on-site septic disposal systems;

e To investigate the potential quantity and quality of groundwater available from drilled test
wells on the site for potential domestic supply; and,

e To assess the long-term impacts on groundwater supply from existing developments on
drilled water supply wells in the vicinity of the Site.

Following a review of available background information and analysis of the results of the field
investigation, conclusions and recommendations for the proposed residential development of the
site are provided.

2.0 REVIEW OF BACKGROUND INFORMATION

2.1 Land Uses in the Study Area

Much of the Site is currently vacant undeveloped land which was previously used for agricultural
activities. The former agricultural activities included rotating crops such as soybean, oats, and
barley prior to 2019.
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Specific land uses within the study area near the site boundaries are documented in Table 2.1.

Figure 2 in Appendix A presents the known land uses in the vicinity of the Site. In summary, this
consists primarily of a combination of vacant undeveloped agricultural land use areas and
forested areas, and residential properties on private services. Lands south of the Site have had
earth fill removed for the construction of the existing Site temporary roads. There are currently 11
dwellings located within 500 metres of the proposed development. Based on historical air photo
review, there also appears to be a stable and circular path around the property to the north across
Drummond Concession 2 Road. Based on information provided by the property owner (via the
client), there are only three horses that are kept on the property. The Site and the majority of
surrounding lands are zoned rural, with one highway commercial and one industrial rural property
within 500 metres of the Site and a mobile home development and aggregate pit zoned lands
within one kilometre of the Site (refer to Figure 3).

Potential impacts to groundwater quality from adjacent lands within 500 metres of the Site
boundary are limited to those associated with local wetlands, residential septic systems,
equestrian properties, commercial/industrial properties (landscaping company) and both past and
present agricultural land use.

No large-scale water takings capable of causing adverse impacts to groundwater quantity were
identified within 500 metres of the site boundary (https://www.ontario.ca/page/map-permits-take-
water; accessed June 21, 2023).

Table 2.1 — Summary of Land Uses in Study Area

Site Boundary Existing Land Use

e Residential properties, vacant/agricultural lands, equestrian (3

North horses), and wetlands
East e Residential properties and vacant/agricultural lands
South e Residential properties and vacant/agricultural lands
e Residential properties and vacant/agricultural lands, provincially
West significant wetland (Perth Long Swamp)
& GEMTEC Report to: Wilburt Crain
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2.2 Topography and Hydrology

Overall, the Site is relatively flat with a regional slope to the southeast. According to topographic
maps, the ground surface elevations across the site range from about 136 to 140 metres above
sea level (refer to Figure 1 in Appendix A). The maps indicate a topographic divide located
approximately 800 metres west of the Site where the slope is to the southwest towards the Tay
River, consistent with subwatershed mapping.

The Site is located within the Tay River — Port Emsley catchment system. Based on RVCA
watershed report (2017), the Site drains towards the north-east, influenced by the local
topography, eventually reaching the local agricultural drainage network where it flows south
towards the Tay River. The nearest Provincially Significant Wetland is present approximately 600
metres northwest of the proposed development and is within the Tay River — Perth watershed.
Based on local topography and drainage networks (RVCA, 2017), drainage from the site
ultimately flows south towards the Tay River and is not expected to flow towards Provincially
Significant Wetlands (refer to Figure 4).

2.3 Regional Surficial and Bedrock Geology

Surficial geology maps (Ontario Geologic Survey, 2010) of the area indicate that the Site is
underlain by shallow and discontinuous deposits of fine textured glaciolacustrine soils consisting
of silt and clay with minor sand and gravel overlying bedrock at depths ranging between about 0
to 2 metres.

Bedrock geology maps (Armstrong and Dodge, 2007) indicate that the bedrock at this site
consists of Paleozoic age Beekmantown Group sandstone, dolomitic sandstone and dolostone of
the March Formation. The March Formation is underlain by sandstone of the Nepean Formation.
Based on our previous subsurface investigations and bedrock outcrops observed at the Site,
dolostone bedrock is horizontally bedded in this region. Available karst mapping (Brunton and
Dodge, 2008) does not indicate the presence of any inferred or potential karstic features within
500 metres of the Site.

The maps indicate the presence of a northeast-southwest trending fault, known as the
Madawaska Fault, through the wetlands northwest of the Site. The regional geologic cross section
prepared by MVRVCA (2011; Figure 2-5) indicates Nepean sandstone underlain by Precambrian
granite is located west of the Madawaska fault and Oxford/March Formations dolostone and
limestone, underlain by Nepean sandstone and Precambrian granite is located east of the fault.

Surficial and bedrock geology maps are provided on Figures 5 and 6 in Appendix A.

2.4 Environmental Considerations

Regional scale investigations have been carried out to assess groundwater vulnerability and
impacts to the water supply aquifer. Groundwater characterization and vulnerability studies of the
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March/Nepean Formation aquifer have been completed in the Mississippi-Rideau Source
Protection Region (MRSPR), where communal groundwater wells supply the towns of Kemptville
and Merrickville (MRSPR, 2011; Golder, 2003).

In review of Mississippi-Rideau Source Protection Region’s Assessment Report (MRSPR, 2011),
the relevant background information is provided (figure references presented below are from
MRSPR, 2011):

e The site, along with the majority of the MRSPR is located within an area of highly vulnerable
aquifer (Figure 5-1d);
e The primary water supply aquifer is a sandstone aquifer (Figure 3.5-3);
o MRSPR (2007) mapping indicates the upper dolostone/limestone aquifer of the
Oxford/March Formations are underlain by sandstone of the Nepean Formation,
followed by Precambrian granite (Figure 3.4-6).
e The Site is not located within a significant recharge area (Figure 5-3c);
e The annual shallow groundwater elevations decrease to the southeast (Figure 3-12) and,
e The annual deep groundwater elevations decrease to the southeast, towards the St.
Lawrence River (Figure 3-13).
e Nitrate concentrations in the vicinity of the Site are identified as <1.00 mg/L and 1.01 to
5.00 mg/L, with no concentrations greater than 10.00 mg/L identified within 35 kilometres
of the Site (Figure 2-18).

As part of the Kemptville and Merrickville communal supply vulnerability investigations, isotope
sampling was completed to characterize age of groundwater and estimate travel times (Golder,
2009). The groundwater residence times increased with depth, from 12 years (screened interval
6.0 to 10.1 metres below ground surface) to a maximum estimate age of 45 years (screened
interval of 45.4 to 49.5 metres; Golder, 2009). The isotope results indicated that the groundwater
supplying the Merrickville communal wells was well mixed, and groundwater was recharged at a
distance (Golder, 2009). The resultant travel times for the deep aquifer range from 2 to 25 years
(Figure 5-4 of MRSPR, 2011).

2.5 Ontario Ministry of Environment, Conservation and Parks Water Well Records

The Ministry of the Environment, Conservation and Parks (MECP) Water Well Records for
existing private wells in the surrounding development were obtained to determine the
characteristics of existing private wells on and in the vicinity of the Site (500 metres radius). The
locations of the water well records are provided in Figure 7.

Table 2.2 provides a summary of the well characteristics for the 18 water well records for depth
to water found, static water levels, depth to bedrock, depth into bedrock, and total well depth. The
MECP Water Well Records are summarized in Appendix C.
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Table 2.2 — Summary of Water Well Records Search Results

Parameter 10™ Percentile 90™ Percentile Average
Depth Water Found? (m) 10.1 17.7 13.6
Static Water Level (m) 2.3 7.7 4.4
Depth to Bedrock (m) 0.2 1.8 1.2
Total Well Depth (m) 12.2 18.9 16.3

Well Yield / Recommended

: : 49.2 75.7 68.8
Pumping Rate (L/min)

Notes. 1. Depth water found as reported by well technician (refers to water bearing fractures encountered at the time
of drilling).

A total of 18 well records were reviewed from the MECP online water well record mapping
resource. All of the drinking water well records were for wells completed in bedrock. Based on
the offsite MECP Water Well Records, the Site and adjacent lands are characterized by wells with
an average overburden thickness of 1.0 metres and completed to an average depth of 16.3
metres. Groundwater was encountered at an average depth of 13.6 metres.

The sedimentary bedrock lithologies from the March Formation consist of interbedded grey quartz
sandstone, dolomitic quartz sandstone, and blue-grey sandy dolostone and dolostone.
Dolostones of the lower portions of the March Formation are described as light to medium
brownish to greenish grey dolostone, making it difficult to distinguish using drill cuttings. These
can frequently be identified in drilling records as ‘limestone’. The transition between the March
Formation and the underlying Nepean Formation can be transitional — the lower presenting as a
sedimentary sandstone unit. Precambrian aged bedrock underlies the Nepean formation at
greater depths.

2.6 Summary of Previous Hydrogeological Investigations

2.6.1 Houle Chevrier Engineering (2005)

In 2006 Houle Chevrier Engineering Ltd. (HCENG) completed a hydrogeological investigation and
terrain analysis in support of a 49-lot residential development, referred to as the Fellinger Mills
Residential Subdivision, located approximately 2.5 kilometres east of the Site. The findings of the
investigation were provided in a report is titled “Hydrogeological Assessment and Terrain
Evaluation, Proposed Subdivision, Part of Lot 12, Concessionl, Township of Drummond/North
Elmsley, County of Lanark, Ontario, File: 09-T-05010, 09-T-05011” and dated November 2, 2005.
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A summary of the relevant conclusions and recommendations from the HCENG (2005)
investigation are provided below:

e Proposed Development: 49-lot residential development on private services (individual well
and septic), typical lot size of 0.6 hectares and total development area of 36.8 hectares.

e Aquifer Vulnerability: The Site is underlain by thin soil cover consisting of topsoil, silty sand,
silty clay and glacial till ranging from 0.3 to 1.3 metres in thickness. The bedrock observed
on-site was horizontally bedded and water bearing zones are likely not connected to the
shallow fractured bedrock. Protective measures for water supply wells and septic systems
were recommended.

e Test Well Construction: Five on-site test wells were advanced, with 10 metres of casing
below ground surface and well depths ranging from 22.9 to 27.4 metres.

e Water Quality: The water quality of the proposed water supply aquifer (cased to a minimum
depth of 10.0 metres) was considered to be suitable for consumption based on MOE health
related criteria. Some treatment, such as conventional water softeners, may be necessary
to reduce aesthetic issues.

e Water Quantity: Water quantity is sufficient for residential use and will sustain repeat
pumping at the test rate of 25 to 50 litres per while causing minimal to negligible
interference effects on neighbouring wells.

e Septic Impact: The septic impact assessment was completed in accordance with MECP
Procedure D-5-4 nitrate dilution assessment. The calculated nitrate concentration at the
property boundary was 7.6 mg/L.

e Septic System Recommendations: 150 millimetre thick silty clay seal between bedrock and
imported septic sand.

e Construction Considerations: Bedrock excavation could be carried out using drill and
blasting, hoe ramming or a combination of both.

2.6.2 McIntosh Perry (2015)

Mcintosh Perry Consulting Engineers Ltd. (Mcintosh Perry) conducted a hydrogeological
investigation for Phase 1 of the proposed plan of subdivision in January 2015. A hydrogeological
investigation report was not prepared, and available data files were provided to GEMTEC by
Wilburt Crain.

Five test wells were constructed as part of the Mcintosh Perry (2105) investigation. The wells
were installed in sandstone to a depth ranging between 18 and 20 metres below ground surface.
The reported overburden thickness at the well locations ranged between 0.3 and 2 metres.
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Well yields from the five test well were in the order of 20 gallons per minute.

Groundwater quality sampling was conducted in all five test wells by Mcintosh Perry on January
15, 2015. Groundwater quality met Ontario Drinking Water Standards, Objectives and Guidelines
(ODWSOG) for the most part except for hardness in all wells, iron, and turbidity in TW 2 and TW
3 and manganese in TW 3 only. All concentrations were within treatability limits. However, the
presence of nitrate at concentrations ranging from 2.9 mg/L (TW 5) to 5.24 mg/L (TW 4) in the
northern half of the subdivision were noted.

2.6.3 GEMTEC (2022)

GEMTEC completed a hydrogeological investigation and terrain analysis in support of three
proposed severance lots adjacent to the Site (refer to severance Site Plan provided in Appendix
B). GEMTEC prepared a report titled “Scoped Hydrogeological Evaluation — Consolidated Report,
Proposed Residential Severances, Part Lot 7, Concession 1, B21/064, B21/065, B21/066, Perth,
Ontario” and dated December 9, 2022 in support of the proposed severances. The three proposed
severance lots were approved by the Township of Drummond/North Elmsley and reviewing
agency (GRI Inc. on behalf of Rideau Valley Conservation Authority).

A summary of the relevant conclusions and recommendations from the GEMTEC (2022)
investigation, which was completed in conjunction with the current investigation, are provided
below:

e Proposed Development: Three severance lots of size 1.9 hectares, 2.5 hectares and
27.5 hectares, and one retained lot of size 2.3 hectares.

e Aquifer Vulnerability: The lots are located within a mapped highly vulnerable aquifer and
detectable nitrate concentrations were encountered in all private wells tested, except for
the newly constructed on-site test well with deep casing. The source of nitrate is attributed
to multiple sources including; agricultural, residential septic systems, and geothermal
systems with shallow casings/ poorly constructed wells on neighbouring properties.

e Test Well Construction: One newly constructed test well TW1710D (well tag #A361167)
which has 36.6 metres of casing was completed to a depth of 42.7 metres.

e Water Quality: The water quality of the proposed water supply aquifer (TW1710D cased to
a depth of 36.6 metres) meets the ODWQS health related and maximum acceptable
concentrations for all parameters tested and is representative of long-term water quality
from which future lot owners are likely to obtain from their wells.

e Water Quantity: Water quantity is sufficient for residential use and will sustain repeat
pumping at the test rate and duration at 24-hour intervals over the long term.

e Septic Impact: The septic impact assessment was completed in accordance with MECP
Procedure D-5-4 lot size considerations (all lots are greater than 1.0 hectares) and also
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nitrate dilution assessment. The calculated nitrate concentration at the property boundary
ranged from 2.59 to 3.34 mg/L.

2.7 Site Servicing Options Statement

2.7.1 Provincial Policy Statement

The Provincial Policy Statement (Ministry of Municipal Affairs and Housing, 2020) indicates that:

e Municipal sewage and water services are to be utilized where possible to support the
protection of the environment and minimize potential risks to human health and safety;

e Private communal sewage and water services can be utilized where municipal services are
not available and are the preferred solution for multi-unit lot developments; and

e \Where communal services are not available, planned, or feasible, “individual on-site
sewage and water services may be used if site conditions are suitable for the long-term
provision of such services with no negative impacts”.

2.7.2 Official Plan for Township of Drummond / North EImsley

The Official Plan for Township of Drummond / North Elmsley (DNE; Delcan Corporation, 2012)
indicates that:

e All developments within the DNE (2012) had taken place on individual water and sewage
services and will generally continue to do so where the conditions are suitable;

e All subdivision and site plans applying individual private services must include reporting on
servicing options and a hydrogeological and terrain analysis study;

e Attachment to municipal services would be considered where it consists of an extension of
existing municipal infrastructure from Perth or Smith Falls.

The Site is located within the DNE. Municipal services are not available, planned, or economically
feasible for the development at this time. Shallow bedrock and a minimum distance of 1.5
kilometres from the Town of Perth would make connecting to the nearest system cost prohibitive,
given that the proposed subdivision includes only 42 single-family units. Further developments in
the area may make connecting municipal services viable in the future and would comply with the
general provisions of the Official Plan of the DNE (Delcan Corporation, 2012).

The use of individual sewage and water services for the proposed development adheres with the
provisions set out in Section 3.18 of the Official Plan of the DNE (Delcan Corporation, 2012).
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3.0 TERRAIN EVALUATION

3.1 Field Procedure

A total of 14 test pits numbered 21-1 to 21-14, inclusive, were advanced using a backhoe on
April 19, 2021 on the Site and surrounding lands owned by the Mr. Crain. Six test pits were
completed within the footprint of the proposed subdivision. These test pits are numbered 21-2 to
21-7, inclusive. Locations of on-site test pits are shown on Figure 1 in Appendix A.

The test pits excavation depths ranged between 0.2 metres and 1.8 metres below ground surface.
The test pits were terminated at these depths due to practical refusal on bedrock.

The subsurface conditions in the test pits were identified by visual and tactile examination of the
materials exposed on the sides and bottom of the test pits. The short-term groundwater condition
within the open test pits was observed upon completion of excavating.

Following the completion of the test pit excavation, soil samples were returned to our laboratory
for examination by an environmental engineer/geoscientist. Descriptions of the subsurface
conditions logged in the test pits are provided on the Record of Test Pit sheets, Test Well records
and grain size analysis results appended (Appendix C).

The ground surface elevations at the test pit locations were determined by GEMTEC using a
Trimble R10 GPS survey instrument. The elevations are referenced to geodetic datum. All field
work was observed by a member of GEMTEC engineering staff.

3.2 Soil and Groundwater Conditions

3.2.1 General

As previously indicated, the soil and groundwater conditions identified in the test pits are given on
the Record of Test Pit sheets in Appendix C. The logs indicate the subsurface conditions at the
specific test locations only. Boundaries between zones on the logs are often not distinct, but
rather are transitional and have been interpreted. The precision with which subsurface conditions
are indicated depends on the method of excavation, the recovery of samples, the method of
sampling, and the uniformity of the subsurface conditions. Subsurface conditions at other than
the test locations may vary from the conditions encountered in the test pits. In addition to soil
variability, fill of variable physical and chemical composition can be present over portions of the
Site or on adjacent properties.

The groundwater conditions described in this report refer only to those observed at the place and
time of observation noted in the report. These conditions may vary seasonally or as a
conseguence of construction activities in the area.

The soil descriptions in this report are based on commonly accepted methods of classification
and identification employed in geotechnical practice. Classification and identification of soil
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involves judgement and GEMTEC does not guarantee descriptions as exact but infers accuracy
to the extent that is common in current geotechnical practice.

The following presents an overview of the subsurface conditions encountered in the test pits
advanced during this investigation.

3.2.2 Topsoil

A surficial layer of topsoil was encountered at all the test pit locations. The topsoil is generally
composed of dark brown silty sand with varying amounts of organic material. The topsoil layer
has a thickness ranging between 0.2 to 0.3 metres.

3.2.3 Silty Sand to Sandy Silt

In all test pits, except TP21-3 and 21-5, native deposits of varying amounts of light brown silty
sand to sandy silt were encountered underlying the topsoil layer.

The sandy deposits have a thickness ranging between approximately 0.18 and 1.95 metres and
are found at depths ranging between approximately 0.18 and 2.20 metres below ground surface.

3.2.4 Bedrock

The depth to bedrock varies throughout the site, with excavator refusal on inferred bedrock
encountered in all test pits at depths ranging between 0.2 and 1.8 metres below ground surface.
Based on bedrock observed in test pits, shallow bedrock at the Site consists of dolostone. It
should be noted that the type and quality of bedrock was not confirmed by bedrock coring.

An overburden contour map was created (see Figure 8) to assess the hydrogeological sensitivity
of the Site. Much of the Site has an overburden thickness ranging from 0.4 metres to 0.8 metres,
except for the portion of the Site north of test well TW-04 where the overburden thickness
increases from 0.8 metres to more than 1.6 metres to the north. Based on the shallow bedrock
found at a depth of less than 2 metres, the Site is considered hydrogeologically sensitive and
recommendations pertaining to the use of a clay liner for septic systems, increased casing depth
and increased separation distances between wells and septic systems are included in this report.

3.2.5 Groundwater Conditions: Overburden — Bedrock Interface

Groundwater was observed on April 19, 2021, in at the overburden-bedrock interface in test pits
TP21-4, 21-6 and 21-9. Groundwater conditions were only observed for the short period of time
when the test pits were open.

The observed shallow groundwater conditions are summarized in Table 3.1.
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Table 3.1 — Observed Groundwater Conditions on April 19, 2021

Test Pit Groundwater Depth Below Ground Surface (metres)

21-3 -
21-4 0.8 (seepage on bedrock surface)
21-5 -
21-6 0.6 (seepage on bedrock surface)
21-7 -

Horizontal fractures were observed in exposed bedrock at the site. The presence of some vertical
joints was also noted, suggesting that groundwater, if present in the overburden, would be
hydraulically interconnected with the shallow bedrock aquifer. However, based on standing water
observed in excavated trenches in bedrock during the test pitting program, groundwater appeared
to be found approximately 0.5 metres below the bedrock surface in the excavated areas (see site
photos provided in Appendix 1). This condition may potentially be different during the spring or
following periods of high precipitation.

Table 3.2 below provides a summary of water levels measured in test wells TW-01 to TW-05
inclusive, completed in bedrock.

Table 3.2 — Test Well Groundwater Levels on July 15, 2021 and March 18, 2022

Ground Groundwater Level (mbgs)? Groundwater Elevation (masl)
Test Surface
Well Elevation
1 2021-Jul-15 2022-Mar-18 2021-Jul-15 2022-Mar-18
(masl)
TW-01 135.90 3.23 0.98 132.67 134.92
TW-02 138.00 5.37 3.08 132.63 134.92
TW-03 136.50 3.38 1.18 133.12 135.32
TW-04 136.50 4.03 1.73 132.48 134.77
TW-05 136.50 3.54 1.22 132.95 135.28
Notes:

1- masl: metres above sea level
2- mbgs: metres below ground surface
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It should be noted that groundwater elevation increases seasonally by 2.2 to 2.3 metres between
the months of July and March. In order to assess if the water table is seasonally present in
overburden at the site, groundwater elevations at the test pit locations were derived from
groundwater contours generated using groundwater levels measured at the test wells in July 2021
and March 2022. This approach assumes a hydraulic connection between the shallow aquifer
and water supply aquifer. Groundwater elevation estimates were compared to bedrock elevation
obtained at on-site test pit locations. If a hydraulic connection is not present, the exercise remains
valid to evaluate the potential for the occurrence of seasonal artesian conditions at the site.

Table 3.3 below provides a summary of ground surface, bedrock surface and groundwater
elevations. Despite seasonal groundwater elevation fluctuations of 2.2 to 2.3 metres, the
estimated groundwater elevation remains below the bedrock surface at all test pit and test well
location, with the exception of TW-05 where groundwater elevation was estimated to exceed that
of the bedrock surface by approximately 0.5 m. It should be noted that the bedrock surface
elevation is lower in this area and that the overburden thickness reaches 1.8 metres at that
location. As a result, it appears groundwater may rise in the overburden material at that location,
but it would likely remain below the ground surface elevation by more than 1 metre.

Table 3.3 — Assessment of Shallow Groundwater Conditions

Ground Bedrock Groundwater Elevation (masl)
Test Surface Overburden Surface
Well Elevation Thickness (m) Elevation 2021-07-15 2022-Mar-22
(masl)! (masl)
TP21-03 137.30 0.30 137.0 132.92 135.22
TP21-04 137.70 0.79 136.9 132.82 135.12
TP21-05 136.80 0.20 136.6 132.72 135.02
TP21-06 136.80 0.56 136.2 132.92 135.22
TP21-07 137.60 0.84 136.8 132.92 135.12
TW-03 136.50 0.91 135.59 133.12 135.32
TW-04 136.50 0.31 136.69 132.48 134.77
TW-05 136.50 1.80 134.8 132.95 135.28
Notes:

1- masl: metres above sea level
2- Groundwater elevation estimates at test pit locations were interpolated based on groundwater
elevation contours obtained from test well data
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Based on groundwater elevation contours generated using groundwater elevations measured on
July 15, 2021 and March 22, 2022, the local groundwater flow direction is to the southwest (see
Figure 7). Despite the occurrence of seasonal groundwater elevation variations, the changes
appear to be uniform across the Site as the groundwater elevation contours patterns remained
consistent. However, it should be noted that given the elongated geometry of the proposed
subdivision, test wells are generally aligned, and their spatial distribution is not ideal for estimating
the regional groundwater flow direction. To provide a more reliable assessment of the regional
groundwater flow direction, static water levels obtained from MECP water well records within a
radius of more than 5 kilometres were converted to groundwater elevations based UTM
coordinates provided in the water well records and ground surface elevations estimates for each
record location extracted from a digital elevation model (DEM) of the area.

The DEM was extracted from Canadian Digital Elevation Model obtained from the Government of
Canada Geospatial Data Extraction webpage: hitps://maps.canada.ca/czs/index-en.html on
March 18, 2022. Despite some inherent uncertainty related to the UTM coordinates provided in
the well records and the resolution of the DEM, this approach provides a reasonable estimate of
the groundwater flow direction at the regional scale. Groundwater elevation contours were
generated using the regional groundwater estimates and despite showing local fluctuations, it
appears that the regional groundwater flow direction is easterly and differs from the westerly
estimate obtained at the site scale. This localized variation is also observable in the regional scale
contours. The regional scale contour map is provided as Figure 9 in Appendix A.

4.0 HYDROGEOLOGICAL CONCEPTUAL MODEL

Based on the results of the review of MECP water well records, land use observations and
available geology maps, the local hydrogeology on the Site and adjacent lands are characterized
by thinly veneered quaternary sediments consisting of silty clay, sands and glacial till.

The overburden thickness varies across the site, ranging from 0.2 to 1.8 metres based on test
well and test pit information (Figure 8). The overburden thickness is less than 1.0 metres over the
majority of the site, except in the northern portion and within 150 metres of Drummond Concession
2 road where the soil thickness ranges from 1.0 to 1.8 metres. The site-specific geology findings
are consistent with the findings of the available background information.

4.1 Hydrogeological Conceptual Model

The framework for the hydrogeological conceptual model for the Site is summarized in Table 4.1
below.
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Table 4.1 — Framework of Hydrogeological Conceptual Model

Stratigraphic
Unit

Generalized Composition Thickness

e Topsaoil;

e Discontinuous unconfined
overburden aquifer (0.2 to 1.8
metres; less than 1 metre

Overburden thickness in the southern e 0.2to 1.8 metres

portion of the site)

e Deposits of primarily silty
sand to sandy silt, and some
silty clay;

e Horizontally bedded
dolostone bedrock of the
Shallow Fractured Oxford and/or March
Bedrock Formation, Beekmantown
Group at the overburden /
bedrock interface.

e Undetermined

¢ Undetermined on-Site.
Reported to range from 0
to 100 metres and 0 to 70
metres for Oxford and
March Formations
respectively in the
Mississippi-Rideau Source
Protection Region
(MVRVCA, 2007).

e Undetermined on-Site.
Reported to range from 0

e Sandstone of the Nepean to 150 metres in the
Formation, Postdam Group(l) MiSSiSSippi'RideaU Source
Protection Region

(MVRVCA, 2007).

e Dolostone and Sandstone of
the Oxford and March
Formations, Beekmantown
Group®

Upper Bedrock

Lower Bedrock

Notes:
1. Boundary between dolostone and sandstone of the March Formation (upper bedrock) and sandstone of the
Nepean Formation (lower bedrock) not defined on-site.

The hydrogeological conceptual model for the Site is consistent with regional mapping and
Mississippi-Rideau Source Protection Region reports, which indicate that the Site is underlain by
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dolostone/limestone of the Oxford/March Formations followed by sandstone of the Nepean
Formation and Precambrian granite (Figure 3.4-6 presented in MRSPR, 2007).

Ground surface elevations for each of the test wells were obtained from the Topographic Sketch
of East Half of Lot 7 Concession 1 provided by Stantec. The elevations are referenced to geodetic
datum. The bedrock surface elevation ranges from about 131.2 to 132.3 metres Above Mean
Sea Level (AMSL) and the base of the well casings range from 125.8 to 127.9 metres AMSL. The
elevation of the water bearing zones (depth water found) ranges from 118.5 to 126.7 metres
AMSL and the elevation of the bottom of test wells ranged from 117.6 to 119.6 metres AMSL.

Based on the onsite test well water well records and test pit information, the total thickness of the
overburden ranges from approximately 0.2 to 1.8 metres and generally consists of thinly veneered
guaternary sediments (silty clay, glacial till and silty sand). The average overburden thickness
across the site, based on test pit and test well data, is less than 1.0 metre. All test pits were
terminated on bedrock and groundwater was encountered in two locations and only as seepage
on bedrock surface. Based on estimated groundwater elevations presented in Table 3.3 and water
levels observed in areas of shallow bedrock trench excavations at the site, the water table is found
below the bedrock surface for the majority of the site, except potentially in the spring in the vicinity
of TW-05 where the bedrock surface elevation is approximately 0.8 to 2 metres lower than other
test well and test pit locations, resulting in water levels potentially approximately 0.5 m above the
bedrock surface. The ground surface topography is generally flat with a regional slope to the
southeast. However, topographic maps indicate a divide located approximately 800 metres west
of the proposed subdivision and where the slope is to the southwest towards the Tay River.

Although the Site is considered hydrogeologically sensitive, the 18 water well records located
within 500 metres of the Site as well as the five test wells located on the Site all indicate “water
found” depths ranging from 9.1 metres to 24.1 metres. No significant water bearing zone was
identified between the bedrock surface and a depth of 9.1 metres, suggesting that a significant
layer of relatively competent bedrock is present beneath the site. This would suggest that
horizontal and vertical fractures observed at surface in exposed bedrock areas may mostly be
limited to shallow bedrock. However, given the significant seasonal water level variations
observed in the test wells following snow melt in the spring, a certain level of hydraulic connectivity
is expected between the shallow and deep bedrock aquifers. The water bearing zones are
therefore not considered isolated from the surface and nitrate dilution calculations are warranted
as discussed in Section 5.2 below. Measures should be implemented in the design of septic
systems to add additional protection above the bedrock.

According to the Ontario Source Protection Information Atlas (MECP, 2017), significant
groundwater recharge areas are local wetlands situated northwest and north of the Site. These
areas are consistent with elevated groundwater areas in the regional groundwater elevation
contour map as well as the regional groundwater flow direction generally to the southeast. Some
agricultural lands located northeast of Perth also fall within the significant recharge areas. These
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agricultural lands, as well as the agricultural lands located north and west of the Site may
contribute to background nitrate concentrations found in the area.

5.0 GROUNDWATER SUPPLY

The results of the groundwater supply investigation are summarized in the following sections.

5.1 Test Well Construction

The bedrock water supply aquifer has been characterized in the vicinity of the Site by means of a
total of 16 test wells advanced on-site and on adjacent properties. The numerous test wells serve
to characterize the groundwater quality and quantity both spatially and with depth (varying casing
lengths). A summary of the test well locations and construction details, separated by primary test
wells (proposed water supply aquifer) and secondary test wells (upper bedrock aquifer) are
summarized in Tables 5.1, 5.2 and 5.3 below. Water well records are compiled in Appendix C.

Table 5.1 — Well Construction Details — Secondary Wells with 10.1 metre casings

TW-02
Well Tag Al174613 A174607 Al74614 A174609 A174608
Year Drilled 2015 2015 2015 2015 2015
Depth to Bedrock 0.9 0.3 0.9 0.5 1.8
Length of Well Casing
Below Ground Surface 10.1 10.1 10.1 10.1 10.1
!_ength of Well Casing Set 92 98 98 96 83
into Bedrock
Depth Water Found (i.e., 11.0 113 11.9 11.3 15.2
depth to water bearing 14.9 18.0 174 177 .y
fractures) 17.4 192 . . .
Total Well Depth 18.3 19.8 18.3 18.3 18.3
Well Production (litres per 757 75.7 757 757 757

minute)

Grey/brown/  Grey/brown/
white white/green
sandstone sandstone

Grey/brown Grey/brown Grey/brown

Bedrock Description sandstone sandstone sandstone
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Table 5.2 — Well Construction Details — Secondary Wells with 15.2 to 18.3 metre casings

TW
TW22-01 TW22-6 TW22-7 TW22-8 TW1710 A318695 PW4063
Well Tag A342215  A342440  A342439 A342438 A342159 A318695  A342214
Year
: 2022 2022 2022 2022 2022 2021 2022
Drilled
Depth to
Bedrock 0.3 1.2 0.6 0.6 0 1.2 2.7
Length of
Well
Crminy 18.3 18.3 18.3 18.3 15.2 15.2 18.3
Below
Ground
Surface
Length of
Well
Casing Set 18.0 171 17.7 17.7 15.2 14.0 15.6
into
Bedrock
Depth
Water 19.5
Found 27.4 22.3 29.9
(i.e., depth 21.9 22.9 24.4, 28.3 28.9
bearing e
fractures)
Total Well 25.0 305 24.4 335 25.0 305 31.1
Depth
Well
Production 75.7 37.9 37.9 37.9 75.7 75.7 37.9
(litres per
minute)
Brown G Grey Grey and
rey .
sandstone | limestone black
Grey and X limestone . . Grey and
Bedrock . with grey . with brown limestone, Brown :
o white . with white
Description limestone, sandstone, greyand sandstone
sandstone . brown . sandstone
white white red
sandstone
sandstone sandstone sandstone
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Table 5.3 — Well Construction Details — Primary Test Wells 36.6 metre casings

TW22-8

TW A318695

TW22-01 Lined Lined Lined TW1710D
Well Tag A342215 A342438 A318695 A361167
Year Drilled 2023 2023 2023 2022
Depth to Bedrock 0.3 0.6 1.2 2.1
Well Diameter (metres) 0.10 0.10 0.10 0.15
Length of Well Casing Below
Ground Surface (metres) 36.6 36.6 36.6 36.6
Length of Well Casing Set into 36.3 36.0 35.4 345
Bedrock (metres)
Depth Water Found* (i.e.
) ’ 39.6, 39.6, 39.6, 40.8,
depth to water bearing 38.4,42.1,43.9 42.1, 43.9 433 39.9
fractures, metres)
Total Well Depth (metres) 45.7 45.7 45.7 42.7
Grey and
Grey and black . Grey . black
X . limestone with . . Grey and
- limestone with : limestone with
Bedrock Description . white . yellow
white sandstone white
. sandstone sandstone
mix mix sands_;tone
mix

Notes: 1. Depth water found including small water bearing fractures noted by well driller at the time of well drilling,
which was supervised by a member of GEMTEC staff.

The MECP Procedure D-5-5 document indicates that a minimum of five test wells are required for
sites of more than 25 and up to 40 hectares, with the Site under investigation being under
40 hectares. Four primary test wells (Table 5.3) are completed within the proposed water supply
aquifer, with three located on-site (TW22-01 lined, TW22-8 lined and TW A318695 lined).

5.2 Private Wells

A significant number of private wells were sampled by GEMTEC and Mr. Crain in the area
surrounding Site and existing Fellinger Mills Estates subdivision east of the proposed Site. In total,
35 private wells have been sampled. Of these, 19 were private wells sampled in the vicinity of the
Site and 16 were private wells within and around the Fellinger Mills Estates residential subdivision.
The private well sampling program included the following (refer to Figure 10 in Appendix A for
private well locations):
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e A total of 6 private wells located in the vicinity of the Site were sampled by GEMTEC
personnel for subdivision package parameters and trace metals. The sampling locations
included:

= PW-1562, PW-1744, PW-1802, PW-3896, PW-3928 and PW-4063.

e GEMTEC personnel also sampled a total of 8 private wells within the Fellinger’s Mills
subdivision for subdivision package parameters and trace metals. The sampling locations
included:

= PW-727, PW-746, PW-850, PW-853, PW-885, PW-966, PW-977, and PW-981.

e Additionally, GEMTEC personnel sampled 8 private wells for nitrates around the Fellinger’s
Mills Estates subdivision to better understand the distribution of nitrate around the existing
subdivision. The private well sampling locations surrounding the existing subdivision
include (refer to Figure 10, Appendix A, for sample locations):

= PW-124, PW-230, PW-306, PW-941, PW-1082, PW-3246, PW-3401, and
PW-3672.

In order to expand the nitrate concentration dataset, Mr. Crain collected 13 samples (refer to
Figure 10, Appendix A, for sampling locations). Samples were collected by residents from
accessible taps (i.e., kitchen tap or outdoor taps) in laboratory supplied sample bottles. Field
parameters were not measured at the time of sampling, and it is unknown whether the samples
were collected pre or post water treatment. It is noted that conventional water treatment systems
typically utilized in the area would not reduce nitrate concentrations; therefore, the samples
collected by the client provide suitable background nitrate concentrations that were incorporated
into our study. Samples collected by residents include:

=  PW-1548 Drummond 1, PW-1562 Drummond 1, PW-1699 Drummond 1, PW-1700
Drummond 1, PW-1715 Drummond 1, PW-1772 Drummond 1, PW-1801
Drummond 1, PW-1802 Drummond 1, PW-1804 Drummond 1, PW-3935
Drummond 2, PW-4005 Drummond 2, PW-4033 Drummond 2, PW-4038
Drummond 2.

5.3 Chronological Summary of Groundwater Investigations

Groundwater investigations were conducted at the Site and the adjacent property for residential
severances over a period of approximately eight years. A chronological summary of water quality
sampling is provided below. All water quality sampling was completed by GEMTEC, unless
otherwise noted.
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2015: Secondary Test Wells with 10.1 metres of casing

o Initial hydrogeological assessment, including pumping tests and water quality
sampling of five test wells completed by Mcintosh Perry in 2015 (refer to
subsection 2.6.2)

April 2021: Secondary Test Wells with 10.1 metres of casing

o Water quality sampling of five on-site ‘secondary’ test wells (TW-01 to TW-05,
inclusive).

April 2021: Background Homeowner Sampling — In the vicinity of Burns Farms

o Homeowner water quality sampling at five private wells within the vicinity of the
Site.

July 2021: Secondary Test Wells with 10.1 metres of casing

o Pumping tests and water quality sampling of five on-site ‘secondary’ test wells
(TW-01 to TW-05, inclusive).

August 2021: Fellinger’s Mills — Homeowner Sampling

o Private well water quality sampling at three private wells located within Fellinger's
Mills Estates residential subdivision (PW-746, 853 and 981).

March 2022: Secondary Test Wells with 10.1 metres of casing

o Water quality sampling of five on-site ‘secondary’ test wells (TW-01 to TW-05,
inclusive).

March — April 2022: Expanded Homeowner Sampling Program - Nitrates

o A total of 13 homeowner samples collected by the client submitted for analysis of
nitrates.

o A total of 16 homeowner samples submitted for analysis of nitrates.
March - November 2022: Secondary Test Wells with 15.2 to 18.3 metres of casing
o March: TW1710 drilled, pumping test and water quality sampling.

o April - May: TW22-01 and PW-4063 drilled, pumping test and water quality
sampling.
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o July: TW22-6, TW22-7 and TW22-8 drilled, pumping test and water quality
sampling.

e November 2022: Primary Test Wells with 36.6 metres of casing
o TW1710D drilled, pumping test and water quality sampling.
e April — May 2023: Primary Test Wells with 36.6 metres of casing
o Lining of TW22-01, pumping test and sampling of TW22-01 (liner)

o Lining of A318695 (liner) and TW22-8 (liner), pumping test and sampling of
A318695 (Liner) and TW22-8 (Liner).

5.4 Field Procedure

5.4.1 Pumping Tests

Pumping tests in the 10 on-site test wells (TW-01, TW-02, TW-03, TW-04, TW-05, TW1710D,
TW22-01 (lined), TW22-8 (lined), PW-4063 and TW A318695 (lined)) were conducted over a
multi-year period, from 2021 to 2023. All pumping tests were completed for a period of six hours
at constant flow. The pump discharge was directed to the ground surface a minimum of 10 metres
from the test wells and in a manner such that the flow of water on the ground surface was directed
away from the test wells.

5.4.2 Flow Rate Measurements

The wells were pumped using an electric submersible pump and portable generator supplied by
Crains Construction. The flow rate of the pump discharge hose was constantly monitored using a
timed-volume method. Multiple flow measurements were taken within the first hour of the pumping
test and then at 60 to 120-minute intervals throughout the remainder of the pumping test to ensure
that the discharge rate maintained a relatively constant flow rate (i.e. within 5%).

5.4.3 Water Level Measurements

During the pumping tests, water level measurements were taken at regular intervals in the well
being pumped using an electric water level tape and on a continuous basis using electronic data
loggers. After the pump was shut off, water level data was collected until a minimum of 95 percent
of the drawdown in water level had recovered in the test well or two hours had passed — which
ever occurred first. The water level measurements for the drawdown and recovery data for the
pumping tests are provided in Appendix G. The drawdown data was measured with reference to
the top of the well casings. Given that minimal drawdown was observed in pumping of the primary
test wells, water levels were not recorded in observation wells during the completion of each test
due to the lack of hydraulic response outside of the pumping wells.
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5.4.4 Groundwater Sampling Procedures

During the completion of the pumping tests and private well water sampling program, total chlorine
tests were conducted in the field to ensure that chlorine levels were below the instrument detection
limit of 0.02 mg/L prior to sampling for bacteriological parameters.

The temperature, conductivity, total dissolved solids, pH, turbidity, colour and total chlorine levels
of the groundwater were measured at periodic intervals sampling, which is summarized in
Appendix D.

The water quality monitoring equipment used by GEMTEC was calibrated in the field prior to
monitoring. A summary of the field equipment is provided in Table 5.4. The groundwater samples
were collected in laboratory supplied bottles and preserved in a cooler filled with ice, to ensure all
samples were kept between 4 and 10°C. All samples collected by GEMTEC were submitted
directly to the laboratory within 24 hours of sampling. Chain of custody for each sample
submission is provided at the end of all lab reports in Appendices D (test wells) & E (private wells).

Table 5.4 — Field Equipment Overview

Field Parameters Manufacturer Model No.

Total Chlorine Hach CN-60

pH, temperature, TDS and

Hanna HI 98129

Conductivity
Turbidity Hanna HI 98703
Colour Hach DR 890

5.4.5 Sample Submission Procedure

All groundwater samples were submitted to Paracel laboratories in Ottawa, Ontario for analysis
of chemical, physical, and bacteriological parameters as listed in the MECP guideline titled
“Technical Guideline for Private Wells: Water Supply Assessment”’, dated August 1996 as well as
for total and dissolved trace metals. The chain of custody including sampling time, holding time
and other sampling information is included with the lab reports in Appendix C.

5.5 Groundwater Quality

The following section summarizes water quality results obtained from on-site and off-site test wells
located adjacent to the Site and the nearby Fellinger’s Mills Estates subdivision. Summary tables
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provided in Appendix E include sampling dates and pumping durations before sampling at each
of the test wells.

5.5.1 Test Wells

The water quality parameters analyzed for each test well and their respective ODWQS
exceedances is summarized in Table 5.5 below. Please note test wells sampled for solely for
analysis of nitrates are not included in the Table but are discussed separately in this report.

Table 5.5 — Test Well Water Quality Summary

Test Well  Casing Depth
4R Parameters Analyzed ODWQS Exceedances

[D) (QEES)

Subdivision Package, Trace

TW-01 10.1 Hardness
Metals
Subdivision Package, Trace Hardness, manganese,
TW-02 10.1 .
Metals iron
Subdivision Package, Trace
TW-03 10.1 g Hardness
Metals
Subdivision Package, Trace .
TW-04 10.1 9 Hardness, total coliform
Metals
Subdivision Package, Trace
TW-05 10.1 Hardness
Metals
Subdivision Package, Trace
TW22-01 18.3 g Hardness, manganese
Metals
Subdivision Package, Trace
PW-4063 18.3 Hardness, manganese
Metals
Subdivision Package (no
TW22-01 .
Liner 36.6 bacteria), Trace Metals (total and Hardness, manganese
dissolved)
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Test Well  Casing Depth

Parameters Analyzed ODWQS Exceedances
ID (metres) e QS Ex
TW22-8 36.6 Subdivision Package, Trace Hardness, iron, turbidity
Liner ' Metals (total and dissolved) (lab measured only)
TW- Subdivision Package, Trace
36.6 Hardness, manganese
A318695 Metals (total and dissolved) g

Subdivision Package, Trace
TW1710D 36.6 _ Hardness, manganese
Metals (total and dissolved)

Generally, the water quality is similar between all test wells with ODWQS operational guideline
exceedances of hardness and aesthetic objective exceedances of iron and manganese, all of
which are within MECP Procedure D-5-5 treatable limits.

All test wells, with the exception of those completed with 36.6 metres of casing, reported
detectable levels of nitrates, which is further discussed in section 7. All nitrate concentrations are
within the ODWQS maximum acceptable concentration of 10 mg/L.

Test well TW-1710D analyses included both total and dissolved trace metals. Some total
(unfiltered) concentrations were found to be lower than the dissolved (filtered) concentrations of
some metals which, in theory, should not be the case. This discrepancy is interpreted to be within
the laboratory’s margins of analytical error and reflective of minor variability in water quality (i.e.,
representative of duplicate samples). Further discussion is provided in Appendix E along with the
laboratory certificates of analysis.

5.5.2 Ontario Drinking Water Quality Standards (ODQWS) Exceedances

5.5.2.1 Bacteriological Parameters

Groundwater samples for laboratory analysis were collected from the test wells and five private
wells in the area during a preliminary sampling event between April 21 and April 23, 2021,
Following the completion of the initial sampling event, detections of low levels of chlorine during
field tests were noted in test wells TW-03, TW-04 and TW-05 and in private wells PW-3896, PW-
3928, PW-1802 and PW-1562. As per procedure D-5-5, no chlorine should be detected at the
time of sampling to validate bacteria sampling results. However, these low detections were
interpreted as a malfunction of the field equipment at the time of sampling. In effect, chlorine
detections in private wells PW-3896, PW-3928, PW-1802 and PW-1562 were not supported by
site information given that the wells were not recently disinfected, and no chlorine was added to
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the private water distribution systems prior to sampling. Low chlorine detections in the on-site test
wells during that sampling event were therefore also not considered relevant in the interpretation
of bacteria results.

In order to confirm the absence of bacteria in the on-site test wells in light of chlorine detections
in the initial spring 2021 sampling event, additional samples were collected in TW-01 to TW-05
between March 8 and March 11, 2022 and were submitted for analysis of nitrate and
bacteriological parameters. Chlorine levels were monitored during purging and were confirmed to
be below the detection limit of 0.02 mg/L prior to collecting the samples.

The proposed water supply aquifer, based on water samples collected from ten test wells and 13
private wells where subdivision package parameters were sampled, contains total coliform
concentrations within the MECP Procedure D-5-5 limit for private wells, with the exception of one
private well, TW-4. Based on the extensive sampling program, test well TW4, featuring a relatively
shallow casing depth of 10.1 metres, is not considered to be representative of the water supply
aquifer. Two private wells sampled reported low levels of total coliforms, 1 CFU/100mL, which is
not unusual for wells that are not disinfected on a regular basis. As a result, bacterial
concentrations are not indicative of aquifer-scale bacteriological impact. Fecal coliform and E.coli
were not detected in any test wells or private wells sampled. Based on the bacteriological testing,
the water is considered suitable for consumption.

5.5.2.2 Operational Guideline Exceedances

Operational guideline exceedances of the ODWQS were noted for hardness in all test and private
well samples. The concentrations ranged from 211 to 329 mg/L as CaCOs and were higher than
the operational guideline of 80 to 100 mg/L of CaCOs3 as specified in the ODWS.

Water having a hardness level above 80 to 100 mg/L as CaCOs is often softened for domestic
use. The MECP Procedure D-5-5 document states that water having a hardness value of more
than 300 mg/L is considered “very hard”. The Ontario Ministry of the Environment publication
entitled “Technical Support Document for Ontario Drinking Water Standards, Objectives and
Guidelines”, states that water with hardness in excess of 500 mg/L is considered to be
unacceptable for most domestic purposes. There is no upper treatable limit for hardness specified
in MECP Procedure D-5-5.

The concentrations of hardness in all the test wells and private wells are below the reported
threshold of 500 mg/L as CaCO3 specified in the Technical Support Document for the ODWQS.
The concentration of hardness observed in the test wells is considered to be reasonably treatable
using a conventional water softener. Based on our experience, most water supply wells within
rural eastern Ontario are equipped with water softeners.

Water softening by conventional sodium ion exchange may introduce relatively high
concentrations of sodium into the drinking water that may be of concern to persons on a sodium
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restricted diet. The use of potassium chloride in the water softener (which adds potassium to the
water instead of sodium) could be considered as a means of keeping sodium concentrations in
the water at background levels. Consideration could also be given to providing a bypass of the
water softener for drinking water purposes (for example, a bypass of the softener to the cold-
water kitchen tap).

5.5.2.3 Aesthetic Objective Exceedances

The iron concentrations from all test wells and private wells sampled ranged from <0.1 to
0.42 mg/L. Some wells slightly exceeded the ODWQS aesthetic objective for iron of 0.3 milligrams
per litre with a concentration of up to 0.42 mg/L. Detectable levels of iron may cause staining to
plumbing fixtures and laundry. However, the iron level is well within the maximum reasonably
treatable limits (5.0 mg/L) provided in Table 3 of the Appendix in the MECP Guideline D-5-5.

The manganese concentrations from all test wells and private wells sampled ranged from <0.005
to 0.292 mg/L. Some wells exceeded the ODWQS aesthetic objective for manganese of
0.05 mg/L with a concentration of up to 0.292 mg/L. Like iron, manganese may cause staining to
plumbing fixtures and laundry. Similarly, the manganese level is well within the maximum
reasonably treatable limits (1.0 mg/L) provided in Table 3 of the Appendix in the MECP Guideline
D-5-5. Test wells TW-02, TW22-01 Liner and TW1710D reported manganese concentrations
greater than 0.12 mg/L, which exceeds the Guidelines for Canadian Drinking Water Quality
maximum acceptable concentration (Health Canada, 2019). However, those concentrations
remain within treatable limits and can be readily reduced by the use of filters.

Colour was reported to range from 0 to 16 TCU (filtered) for the sampled residential private wells
and test wells. It is noted that field measured colour was reported to be < 5 TCU for all wells,
which is within the ODWQS aesthetic objective of 5 TCU. The laboratory reported colour for the
primary test wells were all less than 5 TCU. Colour is likely the result of elevated iron/manganese
concentrations and can be treated through filtration (e.g. manganese greensand treatment
systems). Based on the MECP Guideline D-5-5, higher iron-related colour (exceeding the
maximum concentration considered reasonably treatable limit of 7 TCU) may be removed by
manganese greensand treatment. Generally, where elevated laboratory colour was reported, it
can be associated with elevated iron concentrations and therefore, it is our professional opinion
that the field measurements for colour are considered to be more representative of the raw
groundwater quality.

The laboratory measured turbidity levels ranged from 0.3 to 6.2 NTU, with turbidity exceeding the
aesthetic objective of 5 NTU at TW22-8. Field measured turbidity of TW22-8 was reported to be
0.8 NTU, which is below the ODWQS aesthetic objective of 5 NTU. Turbidity levels may increase
during the wait time between sampling time and lab analysis due to chemical precipitation
resulting from changing conditions (e.g., change in temperature, exposure to oxygen). Generally,
where elevated laboratory turbidity was reported, it can be associated with elevated iron
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concentrations and therefore, it is our professional opinion that the field measurements for
turbidity are considered to be more representative of the raw groundwater quality.

5.5.2.4 Warning Level for Persons on Sodium Restricted Diets

The sodium concentrations from all test wells and private wells sampled ranged from 3 to 41
mg/L. Some wells slightly exceeded the ODWQS health-related warning level limit of 20 mg/L,
while meeting the aesthetic objective of 200 mg/L. The concentration of sodium reported may be
significant for persons with medical conditions requiring low salt diets. Accordingly, as listed in
MECP Guideline D-5-5, the local Medical Officer of Health should be notified in order to alert
persons with relevant medical conditions. Since water softening results in high sodium levels,
consideration could be given to providing a cold-water bypass water line for drinking purposes.

5.5.3 Off-site Water Quality Sampling

As part of the August 2021 and April 2022 field investigations, GEMTEC personnel sampled a
total of 21 private wells off-site wells (refer to Figure 10 for private well locations). The off-site
sampling included private wells within the Fellinger's Mills Estates subdivision, which was
developed around 2005, meaning that sampling at those locations reflects performance
monitoring after a period of more than 15 years of the development being in active use.

Groundwater samples were submitted for analysis of subdivision package parameters in 13
private wells, five of which included trace metals, and nitrate/nitrite in eight private wells.
Generally, the water quality is similar to what was observed at the wells near the Site, with
ODWQS operational guideline exceedances of hardness, sodium warning levels, and aesthetic
objective exceedances of iron and manganese, all of which are within MECP Procedure D-5-5
treatable limits (refer to water quality summary tables in Appendix E). Although the nitrate
maximum acceptable concentration of 10 mg/L was not exceeded at any of the locations,
detectable nitrate concentrations compared to pre-development nitrate concentrations were
detected within the subdivision. The nitrate impacts are further discussed in Section 6.0 below.

5.5.4 Groundwater Quality of Primary Test Wells — Proposed Water Supply Aquifer

The hydrogeological conceptual model suggests that the water supply consists of dolostone and
sandstone of the March Formation underlain by sandstones of the Nepean Formation. The
boundary between the two Formations is not well defined and water supply wells may span both
Formations. The groundwater quality of on-site wells with various casing lengths (10.1, 15.3, 18.3
and 36.6 metres below ground surface) are similar, with the exception of notable differences in
nitrate and fluoride concentrations.

The nitrate concentrations of test wells with casing lengths of 36.6 metres is significantly lower,
with concentrations of >0.1 to 0.2 mg/L. Fluoride is typically lower than 0.3 mg/L in the majority of
test wells with casing lengths ranging from 6.0 to 18.3 metres, compared to fluoride
concentrations ranging from 0.7 to 1.0 mg/L in wells with casing lengths of 36.6 metres. The
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fluoride concentrations are well within the ODWQS maximum acceptable concentration of
1.5 mg/L. The notable differences in nitrate and fluoride concentrations suggests that the
proposed water supply aquifer, with wells cased to 36.6 metre casings may be completed in the
lower March and / or upper Nepean Formation, as opposed to the upper March Formation where
the majority of wells (secondary wells) are likely completed.

Based on the groundwater quality results from the primary test wells, the groundwater quality
meets the ODWQS maximum acceptable concentrations, health-related limits and maximum
concentrations considered to be reasonably treatable.

5.6 Groundwater Quantity

5.6.1 Pump Test Analysis

The drawdown and recovery water level data from the 10 pumping tests conducted on the test
wells is provided in Appendix G. The details of the pumping tests carried out on the test wells are
provided in Table 5.6 and 5.7 (secondary test wells) and Table 5.8 (primary test wells).

The transmissivity of the water supply aquifer was estimated from the pump test drawdown and
recovery data using Agtesolv version 4.5, a commercially available software program from
HydroSOLVE Inc. An analysis of the pump test and recovery data was carried out using the
Cooper-Jacob method of analysis. Despite pumping at rates that are significantly more than 18.8
litres per minute, no significant well drawdown was observed in the wells and the wells recovered
within a few minutes. Given the minimal drawdown observed in the pumped wells, the confidence
level in the estimated transmissivity values is low. The results of the Agtesolv 4.5 analysis are
provided in Appendix G.

Table 5.6 — Pumping Tests Details — Secondary Wells with 10.1 metre casing wells

Parameter TW-01 TW-02 TW-03 TW-04 TW-05
Duration (minutes) 360 360 360 360 360
Flow Rate (litres per minute) 95 91 91 91 91
Static Water Level (m BGS) 3.23 5.37 3.38 4.03 3.54
Well Depth (m BGS) 18.3 18.3 18.3 18.3 18.3
Available Drawdown (m) 15.1 12.9 14.9 14.3 14.7
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Parameter

Water Level at End of Pumping (m

BGS) 3.25 5.48 3.42 4.07 3.60
Observed Drawdown at End of

Pumping (m) 0.02 0.11 0.04 0.04 0.06
Percent Drawdown Utilized (%) 0.1 0.9 0.3 0.3 0.4

Estimated Transmissivity (m?/day) 1300 2000 2700 764 2900
Aquifer Thickness! (m) 8.2 8.2 8.2 8.2 8.2

Estimated Hydraulic Conductivity
(m/s)

Notes: 1. Aquifer thickness equal to open rock interval (total depth — casing length)

2x10°3 3x10° 4x10° 1x10° 4x10°

Table 5.7 — Pumping Test Details — Secondary Wells with 15.3 to 18.1 metre casing wells

Parameter TW22-01 PW-4063

Duration (minutes) 360 360
Flow Rate (litres per minute) 70 26.5
Static Water Level (m BGS) 5.02 4.82
Well Depth (m BGS) 25.0 31.1
Available Drawdown (m) 20.0 26.3
Water Level at End of Pumping (m BGS) 5.05 5.11
Observed Drawdown at End of Pumping (m) 0.03 0.29
Percent Drawdown Utilized (%) >1 1

Estimated Transmissivity (m?/day) 403 570
Aquifer Thickness? (m) 6.7 12.8
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Parameter TW22-01 PW-4063

Estimated Hydraulic Conductivity (m/s) 7x10° 5x10%

Notes: 1. Aquifer thickness equal to open rock interval (total depth — casing length)

Table 5.8 — Pumping Test Details — Primary Wells with 36.6 metre casing wells

TW22-01 TwW22-8 TW A318695
Parameter Tw1710D®W

Lined Lined Lined

Duration (minutes) 360 360 360 270
Flow Rate (litres per minute) 75.0 80 90 80

Static Water Level (m BGS) 4.48 2.20 2.03 8.60
Well Depth (m BGS) 45.7 45.7 45.7 42.7
Available Drawdown (m) 41.2 435 41.5 34.1
\éVgtSe)r Level at End of Pumping (m 451 3.10 391 8.70
gﬁ;%ri‘r’%d(ra;a""down atEnd of 0.03 0.90 1.18 0.10
Percent Drawdown Ultilized (%) >1 2 3 >1
Estimated Transmissivity (m?/day) 5600 160 170 -

Aquifer Thickness? (m) 9.1 9.1 9.1 6.1

Estimated Hydraulic Conductivity
(m/s)
Notes: 1. Water levels measured at the time of water quality sampling. Pumped well not supervised by GEMTEC,

initial static water level from water well record.
2. Aquifer thickness equal to open rock interval (total depth — casing length)

7 x1073 2x10* 2x10* -

As per MECP Procedure D-5-5, each of the test wells was pumped at a flow rate greater than
18.8 litres per minute for six hours. The maximum drawdown observed at the end of pumping was
less than 1.2 metres, which represents less than 3% of the available drawdown. Based on these
results, all of the onsite test wells are capable of supplying water at a rate significantly greater
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than 18.8 litres per minute for a period greater than six hours. This is considered more than
sufficient for typical domestic use.

5.7 Hydraulic Interference and Safe Yield

Hydraulic interference effects were only monitored during pumping of the secondary test wells
TW-01 to TW-05, inclusive, where the closest test well was monitored during pumping (e.g., TW-
02 monitored during pumping of TW-01). As expected, given the negligible drawdown during
pumping of the test wells, no interference was measured in the closest observation well. No
observation wells were monitored during pumping of the primary test wells (TW22-01 lined,
TW22-8 lined, TW A318695 lined and TW1710D) as they are spaced greater than 200 metres
apart and the wells with shallower casings had been abandoned.

Interference between on-site and off-site water supply wells are not anticipated based on the
negligible drawdown during all pumping tests, negligible drawdown in observations wells (where
monitored), high estimated transmissivity values and large lot sizes (minimum lot size of 0.8
hectares).

To further assess the potential well interference, the long term well yield was assessed. The
British Columbia Ministry of the Environment (2012) estimates the long-term well yield by first
determining the well’s specific capacity after 100 days of pumping (theoretical drawdown without
recharge). The assessment was carried out using the following data:

e Time (t) - 100 days;

e Pumping Rate (Q) - 27 m®/day (based on peak flow of 18.75 litres per minute);
e Transmissivity (T) — 160 m?/day (based on Table 5.9);

e Distance (r) - 0.078 metres (based on radius of open hole test well);

e Storativity (S) — 5 x 10 (average storativity from Todd, 1980, which typically ranges from
5x10%to 5 x 10); and,

¢ Maximum Available Drawdown (D) — 34.1 metres (based on TW1710D current
investigation).

First, the drawdown in the aquifer after 100 days of pumping is calculated using the Modified
Nonequilibrium Equation (Groundwater and Wells 2" Ed., Driscoll, 1986):

S:0.183-Q_Log 2.2§-T-t
T r<-S

The specific capacity after 100 days (SC) is calculated using the pumping flow rate (Q) and

estimated drawdown after 100 days (s):
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sc=%
S

The safe well yield (Qsae) can then be estimated by multiplying the specific capacity after 100
days of pumping (SC) by the maximum available drawdown (D) by a safety factor of 0.7:

Qe = 0.7 xSC o, x D

available

Using this approach, the safe well yield was calculated for the average scenario based on a
conservative transmissivity values. The safe well yield was calculated to be approximately
2,070 litres per minute of continuous pumping for 100 days. This is significantly more than the
peak pumping rates of MECP Procedure D-5-5 of 18.9 litres per minute for a period of 2 hours.
The safe yield estimate is consistent with the pumping tests results, which saw negligible water
level drawdown at pumping rates of approximately 75 litres per minute, which is four times greater
than that required to support a 4-bedroom residential dwelling.

Based on these results, it is our opinion that the long term safe well yield of the onsite test wells
and future wells constructed in accordance with the well construction recommendations is greater
than the demand of the proposed development. That is, no concerns with long term sustainability
of the proposed water supply aquifer were identified.

5.8 Vertical Gradients

Regional studies (MVRVCA, 2011) indicate that the Site is located within a transitional area,
where the water level between shallow and deep wells is +/- 5 metres, and not considered to be
significantly recharging or discharging. The assessment of vertical gradients at the regional scale
have limitations based on the assessment approach, including assumptions that the deep wells
are connected to the unconfined aquifer and without taking into account geologic setting.

The on-site investigations were completed in stages, where the majority of secondary test wells
(shallow aquifer) were abandoned prior to testing of the primary test wells (deep aquifer) and as
such, there is limited data to assess vertical gradients. Where data is available for TW22-01 pre
and post well lining, the water level data indicates slightly upward vertical gradients; however,
given the time period between measurements, the assessment of vertical gradients may be
impacted by seasonal variations in water levels.

Table 5.9 - TW22-01 Vertical Gradients

Date of Water Level Water Level
Test Well ID :
Measurement (m TOC) (m, elevation)
TW22-01 May 24, 2022 5.63 133.6
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Date of Water Level Water Level
Test Well ID

Measurement (m TOC) (m, elevation)

TW22-01 (lined) April 25, 2023 5.09 134.2

Notes: Ground surface elevation obtained from available DEM mapping (TW22-01 = 140 metres) and casing heights
measured in the field (TW22-01 = 0.72 metres).

6.0 IMPACT ASSESSMENT

The potential impact on groundwater and surface water resources due to wastewater treatment
and disposal by individual onsite sewage disposal systems is assessed in the following sections.

6.1 Sewage Disposal Systems

It should be noted that the following information is provided for general guidance purposes only
and that all septic systems installed on the site should be designed on a lot-by-lot basis using a
lot specific investigation involving test holes to determine the actual subsurface conditions at the
location of the proposed septic system. In all cases, the septic system design must conform to
the Ontario Building Code (OBC) requirements.

6.1.1 Class IV Septic Sewage Disposal Systems

The septic system envelope area (septic envelope) represents the area on a lot set aside for the
construction of the leaching bed and is for the leaching bed only. It does not include that area
required for the septic tank or the isolation/separation distances required by the Ontario Building
Code (OBC). The size of the septic system envelope is a function of the percolation rate of the
native soil in the vicinity of the septic envelope (or the fill used for the construction of a septic bed)
and the daily effluent loading to the septic bed.

The septic envelope sizes were estimated for the purposes of preparing a Conceptual Lot
Development Plan (Figure 14, Appendix A). The conservative average septic system envelope
required to service a single-family dwelling at this Site; which was calculated using a conservative
design flow of 3,500 litres/day and a conservative loading rate of 4 litres/m?/day. The septic
envelope area required under this scenario is 875 m? (0.088 hectares). This septic system
envelope should be readily accommodated on the lot sizes that are proposed, as demonstrated
in the Conceptual Lot Development Plan (Figure 14, Appendix A).

Prior to establishing the actual septic envelope (leaching bed) location on any particular lot, test
holes should be excavated to determine the actual subsurface conditions in the area of the
proposed leaching bed. The septic leaching bed design must ensure that the bottom of the
absorption trenches is at least 0.9 metres above low permeability soils (such as silty clay),
bedrock, and the seasonally high groundwater table. Based on the soil conditions which were
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observed in the test pits and boreholes, it is expected that some or all of the septic leaching beds
at this site will be partially or fully raised.

A site-specific investigation should be carried out on each lot for septic system design purposes
to determine the thickness and type of overburden present in any areas proposed for installation
of leaching beds.

6.1.2 Tertiary Septic Systems

Approved septic disposal systems that meet the OBC requirements for tertiary treatment could
also be considered for this development in place of conventional Class IV septic systems. The
disposal beds for tertiary treatment systems require a smaller area than conventional Class IV
septic systems. Furthermore, the required separation distance between the underside of the
crushed stone layer in the disposal bed and low permeability soils, bedrock, or the seasonally
high groundwater table is less than the required 0.9 metres for conventional septic systems.
Some tertiary treatment systems are also effective in reducing contaminants, such as nitrate, prior
to disposal to the leaching bed.

6.2 Groundwater Impacts

The potential risk to groundwater resources on and off the site was assessed in accordance with
Ministry of Environment Procedure D-5-4: Technical Guideline for Individual On-Site Sewage
Systems: Water Quality Impact Risk Assessment. To evaluate the groundwater impacts, the
Three-Step Assessment Process outlining in MECP D-5-4 was followed.

6.2.1 Three-Step Assessment: Step 1 — Lot Size Considerations

Lot sizes of 1.0 hectares or larger on sites that are not hydrogeologically sensitive are assumed
to be sufficient for attenuative processes to reduce nitrate-nitrogen to acceptable concentrations
in groundwater below adjacent properties.

The proposed lot sizes (42 lots and road over an area of 27.5 hectares) do not meet this
consideration.

6.2.2 Three-Step Assessment: Step 2 — Isolation

Where proposed lot sizes are less than 1.0 hectares, as is the case with this Site, the risk of
sewage effluent contamination must be assessed for the proposed subdivision. As per Procedure
D-5-4, it is required to:

e Evaluate the most probable groundwater receiver for sewage effluent; and,

e Define the most probable lower hydraulic or physical boundary of the groundwater
receiving the sewage effluent.
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Based on the hydrogeological conceptual model and as per the isolation requirements of MECP
Procedure D-5-4, the groundwater receiver for the septic effluent is the bedrock aquifer and the
septic effluent may not be fully isolated from the water supply aquifer.

The result of the hydrogeological conceptual model indicates that the thin surficial overburden
deposits across the site generally do not meet the above requirements for isolation.

6.2.3 Three-Step Assessment: Step 3 — Nitrate Dilution Calculations

Where it cannot be demonstrated that the effluent is hydrogeologically isolated from the water
supply aquifer and the proposed lot sizes are less than 1.0 hectares and/or the site is considered
hydrogeologically sensitive, the risk of individual on-site septic systems will be assessed using
nitrate-nitrogen contaminant loading. The maximum allowable concentration of nitrate in the
groundwater at the boundaries of the Site is 10 milligrams per litre as per MECP Procedure D-5-4,
dated August 1996.

The nitrate concentration at the site boundaries was calculated using the information in Table 6.1,
below.

Table 6.1 — Nitrate Dilution Assumptions

Parameters Nitrate Dilution Calcs

Subdivision Area 392,684 m?

35,942 m? (approx. 9% of total site area)
Average house footprint = 277 m? (x 42 lots = 11,634 m?), Average
Hard Surface Areas driveway footprint = 329 m2 (x 42 lots = 13,818 m?), internal roadway =
10,490 m?,

Infiltration Area

2
Lot area — 10% for hard surfaces 356,742 m
(e.g. roof, driveways)
, . 75 mm
Water Holding Capacity Shallow rooted crops/urban lawns, fine sandy loam
Annual Water Surplus? 390 mm/year
0.21
Topography Factor (TF) Rolling lands with average slope of 2.5m/km
0.3
Soil Factor (SF) In between medium combinations of clay and loam (0.2) and fine sandy
loam (0.4)
0.1
Cover Factor (CF) Cultivated Land
. . 3
Infiltration Factor 0.61

(TF + SF + CF)
1. Water holding capacity of soils (WHC) based on information obtained from Table 3.1 of the Ministry of
Environment Stormwater Management Planning and Design Manual, dated March 2003.

2. Annual water surplus based on Environment Canada Water Surplus Datasheets (Appendix F) for weather
station Drummond Centre (1985-2021).
3. Infiltration factors based on information provided in MOEE, 1995.
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The predictive assessment was conducted using a mass balance calculation to determine the
sewage loading for nitrate at the property boundary (see equation below).

Mass Annual Nitrate Loading(grams/year) ~ grams mg

Cni = = = =
Nitrate = yolume ~ Annual Dilution Volume(cubic metres/year) ~ cubic metre L

Given the historical agricultural land use at the site and the detection of nitrate in groundwater at
the site as part of the hydrogeological investigation conducted by Mcintosh Perry in 2015, on-site
test wells were sampled to assess current groundwater conditions. A total of 5 existing test wells
at the site, TW-01 to TW-05, inclusive, were disinfected on April 22, 2021 using bleach solution
and purged and sampled on April 23 and 24, 2021. Nitrate was found at concentrations ranging
from 2.7 mg/L to 3.2 mg/L in all wells except TW-02 where the nitrate concentration was below
the detection limit.

A total of five off-site private wells located north, south and east of the proposed subdivision,
namely PW-1562, PW-1744, PW-1802, PW-3928, and PW-3896 were also sampled on April 21,
2021. Samples were also collected in 15 off-site wells were also sampled for nitrate on March 23,
2022. Nitrate was found at concentrations ranging from 0.6 mg/L to 5.5 mg/L in all private wells,
which is consistent with current and historical on-site nitrate concentrations. It should be noted
that wells with nitrate concentrations exceeding 4 mg/L were located south and west of the Site,
with the exception of one well located approximately 570 metres west of the proposed
development and where the water well record indicated a shallow casing not meeting
O. Reg. 903. Those higher concentrations are not considered representative of background
concentrations for the Site based on the regional groundwater flow direction to the southeast. The
average of all off-site well nitrate concentrations is 2.8 mg/L and the average concentration of all
samples collected within Phase 1 of the development (including test wells TW-03, TW-04 and
TW-05 and including data from 2015, which was likely biased high due to the application of
fertilizer shortly before testing in 2015) is 3.4 mg/L. As such, GEMTEC considered that a nitrate
concentration of 3.4 mg/L is a conservative representation of background conditions for the nitrate
dilution calculations.

The nitrate dilution calculations are provided in Appendix F and summarized in Table 6.2 below.
The predictive assessment was conducted for Phase 1 of the proposed development with
conventional septic systems.
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Table 6.2 — Nitrate Dilution Calculations

Nitrate Dilution Calcs
Parameters

Conventional Systems

42
Number of Lots

613,200 grams/year
Annual Nitrate Loading (42 lots x 40 grams/lot/day *365 days/year)

84,720 m3/year
A I Dilution Vol (surplus 0.390 m/year * infiltration factor 0.61 * infiltration area
nnual Dilution Volume 356,115 m?) + (septic flows of 1 m¥/lot/day * 42 lots * 365 days/year)
6.1 mg/L

Nitrate Concentration at
(Annual nitrate Loading/Annual Dilution Volume)

Property Boundary
3.4 mg/L
(Calculated average historical concentrations of wells withing the

Background Nitrate Concentration proposed Phase 1, which is higher that the average concentration of
18 off-site wells of 2.9 mg/L)

9.5 mg/L
Total Nitrate Concentration at (Annual nitrate Loading/Annual Dilution Volume + Background
Property Boundary concentration)

Based on the above information, the total nitrate concentration at the site boundaries, including
background concentrations averaging 3.4 mg/L, was calculated to be 9.5 mg/L for 42 lots with
conventional systems (refer to the calculation in Appendix F). The nitrate impact assessment,
using conservative assumptions, meets the acceptable nitrate impact requirement of 10 mg/L
established by the MECP for conventional septic systems.

6.3 Surface Water Impacts

Based on the hydrogeological conceptual model, the primary septic effluent receiver is the shallow
bedrock aquifer. Effluents will be distributed over a larger surface area and undergo additional
dilution prior to infiltrating in the shallow bedrock. If runoff occurs during wet periods of the year,
it will be directed towards the ditches. Roadside ditches will connect to the existing roadside ditch
network along Drummond Concession 1 and Drummond Concession 2 roads and therefore,
runoff during those periods would travel multiple kilometers and undergo significant dilution in the
ditch network before reaching a surface water body. Impacts to surface water features are
therefore not anticipated.
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7.0 HYDROGEOLOGICAL SENSITIVITY = NITRATES

To provide informed future water well construction recommendations that will provide a safe water
supply for future residents in the long term, GEMTEC has assessed the potential sources of
nitrates and characterized the distribution of nitrate in groundwater both horizontally and with
depth. Results of this characterization are discussed in Sections 7.1 to 7.3 below.

7.1 Potential Sources of Nitrates

Based on the results of our investigation, the potential sources of nitrates include:

& GEMTEC

Septic systems: This is most evident at Fellinger Mills Estates, where there is no historic
or current agricultural land use. This residential subdivision has been occupied for 15+
years and the current nitrate concentrations are considered to be representative of
stabilized nitrate concentrations, as the input source (i.e., residential septic systems) is
consistent over time. One test well has anomalously high nitrate compared to neighbouring
private wells, and the elevated nitrates are likely associated with poor well maintenance or
damage.
Agricultural fertilizers: Off-site agricultural practices are unknown. On-site agricultural
activities included rotating crops of barley, soybeans and oats prior to 2019. Given the
agricultural setting, it is expected that fertilizers would have been used. Where seasonal
sampling is available, the majority of test wells do not show evidence of significant
increases/decreases in nitrate concentrations, suggesting that the water supply aquifer is
not highly vulnerable to surface impacts. This can be supported by the low to non-
detectable bacteriological parameters (total coliform, fecal coliform and E.coli in test wells
and private wells) and low concentrations of other surface water impact indicators. Two on-
site test wells, TW-01 and TW-04 did have significant variability in nitrates over time, with
TW-04 located within an active agricultural setting having decreasing nitrates over time
(2015 to 2022), consistent with a change in land use from fertilized crops (soybeans, oats,
and barley) to unfertilized hay. The nitrate concentration in TW-01 increased significantly
from 2015 to 2022 and based on the variability of nitrates and location, the likely source of
nitrates is from a point source — possibly from a poorly constructed neighbouring well (see
below).
Geothermal systems and agricultural/private wells with shallow casings or poor
construction: A geothermal open loop system consisting of an on-site private well (4063
Drummond 2) had a nitrate concentration in excess of 5 mg/L. This may also explain the
increased depth of nitrate impacts noted near 4063 Drummond Concession 2 on Figure 10.
The old shallow casing well was abandoned and replaced by a new well (PW-4063)
featuring a casing depth of 18.3 metres. The new well has significant reduction in nitrate
concentrations between 1.7 mg/L and 2.2 mg/L.

o It should also be noted that a well abandonment record for an old farm well can be

found in the vicinity of PW-1700. The presence of an old farm well may have
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impacted the water quality in the aquifer on that property, which may explain the
unusually high nitrate concentration found in PW-1700. This may also explain the
increased depth of nitrate impacts noted near TW-1710 on Figure 10.

o In the Fellinger's Mills Estates subdivision, PW-981 featuring a nitrate
concentration of 6.5 mg/L may indicate issues with the well construction as it is the
only well featuring such high concentration in the entire area. Based on its location,
that well may be former Test well TW1, but that remains to be confirmed. If it is the
case, the well record indicates that this well would feature a 10-metre casing
sealed with quick grout. It appears other surrounding water supply wells were
constructed with a mixture of cement and quick grout that may offer a better seal
over time. If PW-981 is one of the test wells drilled before the construction of the
subdivision, it may also have been damaged during construction of the nearby
houses if bedrock removal was required and blasting took place.

e Livestock: Based on aerial photographs and site reconnaissance (via homeowner water
guality sampling), there are no significant livestock operations within 500 metres of the Site.
The property to the north has a stable and horse track, although based on information
provided, there are only three horses on the property. Therefore, there are no significant
livestock operations in the area and livestock is not likely to be a significant contributor to
nitrate contamination.

7.2 Regional Distribution of Nitrate

Detectable nitrate concentrations, ranging from 0.1 to 6.5 mg/L are present in all test wells and
private wells sampled as part of this investigation, with the exception of wells cased to depths of
36.6 metres below ground surface. Figure 10 illustrates the distribution of the nitrate
concentrations in private wells and test wells in the area. The latest sampling data was used for
the nitrate inputs, with the sampling dates ranging from 2021 to 2022. Where seasonal or long-
term sampling data is available from on-site test wells, the difference in concentrations did not
typically exceed 0.2 mg/L (with the exception of TW-01 and TW-04), which may imply that there
is no significant seasonality in nitrate concentrations in the source aquifer.

Based on the concentrations observed on-site and off-site, it appears that nitrate concentrations
ranging from 1.5 mg/L to slightly above 3.0 mg/L are frequently observed. A few wells near along
Drummond Concession Road 1, south of the Site, feature concentrations ranging from 3.6 mg/L
to 5.5 mg/L. It appears that the localized elevated concentrations may be linked to impacted wells
with shallow casings in the area. In effect, based on the water well record of PW-1700 located
southwest of the Site (Figure 10), the well appears to feature a casing depth of only 6 metres.

In the Fellinger’'s Mills Estates subdivision area one well had a nitrate concentration of 6.5 mg/L,
but this result appears to be an outlier given that other locations typically feature concentrations
in the range of 1.0 mg/L to 3.8 mg/L, with most results in the order of 1.0 mg/L to 2.0 mg/L
(Figure 10).
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Although they are slightly lower than concentrations observed in the vicinity of the Site, detectable
nitrate concentrations are present in the area surrounding the Fellinger’s Mills subdivision as well.
Based on findings of the original hydrogeological investigation completed by HECL in 2005, it
appears the nitrate concentrations in groundwater have increased since the construction of the
subdivision, suggesting a limited impact from septic systems in the area. However, it should be
noted that nitrate appears to be the only indicator of potential septic impacts, and the detectable
nitrate concentrations remained well below the guideline for nitrate at 10 mg/L for the last 15
years. As such it appears that nitrate should not represent a concern in the long term.

7.3 Vertical Distribution of Nitrates

GEMTEC has prepared three cross sections to delineate the water bearing zones and nitrate
concentrations within the water supply aquifer (Figures 11, 12, and 13). Based on the distribution
of water bearing zones and nitrate concentrations, it appears that nitrate impacts are primarily
concentrated in water bearing zones located within 20 to 25 metres below ground surface, or to
an elevation of approximately 114 metres above mean sea level. The new test wells with 36.6
metres of casing, extending to an elevation of approximately 102 metres above sea level, did not
encounter any detectable nitrate concentrations.

Two existing test wells, TW22-01 and TW22-8, had well casings extended from 18.3 and 15.3
metres respectively, to 36.6 metres. Following the casing extension, the nitrate concentrations
decreased from 1.7 to 0.2 mg/L and 2.5 to 0.1 mg/L in TW22-01 and TW22-8 respectively (refer
to Figure 11).

7.4 Fellinger’'s Mills Estates Subdivision

In order to assess the effects of the long-term presence of septic systems on the groundwater
guality with respect to nitrate impacts, nitrate concentrations from both divisions were compared.
Nitrate concentrations from both subdivisions are presented in Table 7.1 below.

Table 7.1 — Comparison of On-Site and Offsite Fellinger’s Mills Estate (Daniel Crain Dr.
and Leslie Crain Dr.) Nitrate Concentrations

Parameter On-Site Test Wells Fellinger’s Mills wells

Minimum Nitrate 1.7 18
Concentration (mg/L)

Maximum Nitrate 51 6.5
Concentration (mg/L)

Average Nitrate 34 3.7
Concentration
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Parameter On-Site Test Wells Fellinger’s Mills wells

Number of wells sampled 3 3

Nitrate concentrations presented in Table 7.1 above suggest that nitrate concentrations after 15
years of development are similar to concentrations obtained at the Site. However, after review of
initial conditions of the Fellinger’'s Mill Estate original hydrogeological study, nitrate concentrations
at that property used to be below 1 mg/L pre-development. In effect, background nitrate
concentrations in 2005 ranged from <0.01 to 1.15 mg/L, with an average of 0.40 mg/L. The
concentration measured in 2021 ranged from 1.80 mg/L to 6.50 mg/L with an average of 3.67
mg/L. Analytical data from PW-746, PW-853 and PW-981 suggest an overall increase of the
average nitrate concentration in the order of 3.3 mg/L above background values over that period
of time. Although a notable increase in nitrate concentrations was observed during that time
period, all concentrations remained below 10 mg/L and the observed increases in concentrations
did not exceed increases in concentrations predicted (7.6 mg/L) at the Site.

The source of nitrates within the Fellinger's Mills Estates is likely from on-site septic systems,
which are expected to have a relatively constant septic loading in the residential dwellings. Some
variability in nitrate concentrations is expected and although seasonal sampling was not
completed, the three samples collected in August 2021, when nitrate concentrations are expected
to be the highest, were all below that predicted in the original hydrogeological investigation
(HCEL, 2005). Given the residential subdivision has been fully developed for over 15 years, the
background nitrate concentrations are considered to be relatively stable now.

A total of eight private wells were sampled within the Fellinger‘'s Mills Estates subdivision between
August 2021 and April 2022 (analytical data is provided in Appendix E). E.Coli was not detected
in any well, and only two out of the eight wells had a count of 1 CFU/100 ml for total coliform,
which is not unusual for wells that are not disinfected on a regular basis. Dissolved organic carbon,
turbidity, and chloride all met their respective guidelines.

It is GEMTEC’s opinion, similar to the Fellinger’'s Mills subdivision nitrate loading, nitrate impacts
to the aquifer originating from the Site should be negligible given the similar hydrogeological
setting and additional mitigation measures.
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8.0 CONCLUSIONS

Based on the results of the hydrogeological investigation, the following conclusions and
professional opinions are provided:

8.1 Hydrogeologic Setting

e The geology of the Site generally consists of thinly veneered unconsolidated quaternary
sediments, consisting of silty clay, sandy silt and silty sand and/or glacial till. The on Site
overburden thickness ranges from approximately 0.2 to 1.8 metres. The Site is considered
to be hydrogeologically sensitive and protective measures are recommended to minimize
potential impacts to the water supply aquifer.

e Hydrostratigraphic Units
o Overburden (thin deposits of silty sand to sandy silt, and silty clay over bedrock)
o Shallow fractured bedrock at overburden / bedrock interface
o Upper aquifer (dolostone and sandstone of the March and Oxford Formations)
o Lower aquifer (sandstones of the Nepean Formation)

March and Nepean Formations are significant regional aquifers in the area,
which provide groundwater to a number of local municipalities, including
communal water supply wells in Kemptville and Merrickville, Ontario.

The Nepean Formation is locally known to be a high yielding aquifer with
good water quality.

Regional mapping and on-site measurements indicate the Site is not
located within a significant recharge or discharge area and is located within
a transitional zone (+/- 5 metres).

e The Site is located within an area of highly vulnerable aquifer based on background
mapping resources (MRSPR, 2011). Based on extensive water quality sampling, with a
total of 44 test wells and private wells, the water supply aquifer is impacted by nitrates,
ranging from <0.1 to 6.5 mg/L.

o The source of nitrates has not been conclusively identified; however, based on the
investigations completed to date, there are likely multiple sources including:

& GEMTEC

Septic systems (most evident on the Fellinger's Mills Estates subdivision,
which appears to have reached equilibrium and is within the predicted
nitrate concentration for the subdivision).

Agricultural fertilizers potentially used on-site and on surrounding lands.
Geothermal systems and agricultural or private wells with shallow casings
or poor construction that may act as vertical conduits are documented in
the area surrounding the proposed subdivision. Those geothermal systems
and shallow casing wells appear to be located in areas where nitrate was
noted a greater depth in the aquifer.
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o Despite the elevated nitrate concentrations, all test well and private wells sampled
do not indicate significant septic or agricultural contamination, i.e., acceptable
bacteriological parameters (total coliform, E.coli and fecal coliform), relatively low
chloride concentrations and no significant surface water indicator parameters,
which would be more evident in a highly vulnerable aquifer. Lower nitrates levels
were noted in water wells with deeper well casings.

o Test wells with extended well casing depths of 36.6 metres have been
demonstrated to extend below zones impacted by nitrates.

8.2 Water Quality

& GEMTEC

The groundwater quality of the water supply aquifer has been extensively characterized
through sampling of on-site test wells (with varying depths and casing lengths), off-site test
wells, off-site private wells, and Fellinger’s Mills residential subdivision private wells. The
groundwater quality of the proposed water supply aquifer, based on testing of the primary
test wells meets all ODWQS maximum acceptable concentrations, health-related limits and
maximum concentrations considered to be reasonably treatable, with operational guideline
exceedances of hardness, aesthetic objective exceedances of iron and manganese and
warning level for persons on sodium restricted diets. All exceedances are within MECP
Procedure D-5-5 treatability limits using conventional water softener and/or manganese
greensand filters.

o Test wells TW-02, TW22-01 Liner and TW1710D reported manganese
concentrations greater than 0.12 mg/L, which exceeds the Guidelines for Canadian
Drinking Water Quality maximum acceptable concentration (Health Canada,
2019). However, those concentrations remain within treatable limits and can be
readily reduced by the use of filters.

The water quality of the proposed water supply aquifer determined in the course of this
investigation is representative of long-term water quality from which future lot owners are
likely to obtain from their wells constructed in accordance with the well construction
recommendations.

o Given the high well yields of the primary test wells completed in the Nepean
Formation, the proposed development consisting of 42 residential wells is not
anticipated to induce drawdown from the upper aquifer which is impacted by
nitrates. This is supported by the estimated safe pumping rate (Qsafe) of
approximately 2,070 litres per day, which is significant greater than the proposed
18.9 litres per day required to support a 4-bedroom dwelling.
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8.3 Water Quantity

The quantity of groundwater available from the proposed water supply aquifer is more than
sufficient for the proposed residential development and will sustain repeated pumping at
the test rate (to supply 4-bedroom residential dwellings) and duration at 24-hour intervals
over the long term.

No groundwater quantity issues were identified during homeowner surveys in the vicinity
of the Site or the Fellinger's Mills Estates subdivision (which has a higher density than the
proposed subdivision).

Given the high well yields and proposed minimum lot size of 0.8 hectares, interference
between drinking water wells is expected to be negligible under typical usage for residential
developments. Negligible drawdown in pumping wells were observed pumping at rates 2
to 4 times greater than that required to support a 4-bedroom dwelling. Further, no
interference was observed in any test wells during pumping tests completed on TW-01 to
TW-05, inclusive. The calculated safe well yield significantly exceeds that required to
support a 4-bedroom dwelling and pumping from the proposed water supply aquifer is not
anticipated to induce groundwater from the upper aquifer (and thereby induce nitrate to the
deeper aquifer).

The well yields determined in the course of the investigation are representative of the yields
which residents of the development are likely to obtain from their wells in the long term.

The quantity of groundwater available from the proposed water supply aquifer is more than
sufficient for the proposed development and will sustain repeated pumping at the test rate
and duration at 24-hour intervals over the long term.

8.4 Septic Impact Assessment

Based on the proposed lot sizes and incorporating conservative estimates of background
nitrate concentrations, the nitrate dilution calculations indicate the site can support
development of the proposed 42-lots. The estimated nitrate concentration at the property
boundary is 6.4 mg/L, and when conservatively adding the background nitrate
concentration of 3.4 mg/L, remains below 10 mg/L. No significant negative impacts to the
bedrock aquifer are anticipated based on nitrate dilution calculations which demonstrate
that offsite nitrate impacts are less than 10 mg/L using conventional septic systems.
o No on-site impacts anticipated due to recommended increased casing lengths of
36.6 metres which have demonstrated to extend below the zone impacted by
nitrates.
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o The water quality obtained from the nearby Fellinger's Mills Estates residential
subdivision, which has a higher density than the Site, suggests that low nitrate
impacts related to septic systems are anticipated in the future. The low increase of
nitrate concentrations over a 15-year period is within the predicted nitrate
concentration (HCEL, 2005) and suggests that nitrate dilution calculations
performed as part of this assessment are conservative and mitigation measures
based on the results should be protective of future groundwater quality.

o Further, the Site was formerly used for agricultural purposes. Although the farming
practices, specifically fertilizer application are unknown, it is expected that the
change in land use from agricultural to residential will result in an overall decrease
in nitrate input to the water supply aquifer.

e The surface water assessment demonstrates that no surface water bodies will be
negatively impacted by the proposed development.

8.5 Test Well Construction

e The test well construction (TW1710D, TW22-01 lined, TW22-8 lined and TW-A318695
lined) is representative of wells which will be used in the development in the future.

e All on-site test wells cased less than 36.6 metres have been abandoned, with the exception
of TW-03, which may serve as a long-term monitoring well. If no longer required, TW-03
should be abandoned by a licensed well technician.

8.6 Site Phasing

Under MECP Procedure D-5-4, a phased construction approach is recommended in situations
where there is no existing development in place at a site, such that downgradient lands can be
monitored for impacts prior to approving further development on the downgradient lands.

In GEMTEC's professional opinion sufficient information is available from existing developments
nearby, specifically at the Fellinger's Mill Estates residential subdivision. Technically
representative information is available from the Fellinger's Mill Estates residential subdivision
located east of the Site. The Fellinger's Mill Estates subdivision is in a similar geologic setting
and has a higher density than that proposed for the Site. More specifically:

e The Fellinger's Mill Estates subdivision has been constructed and occupied for greater than
15 years and has an average lot size of 0.75 hectares per lot (49 lots over 36.8 hectares).

e The nitrate concentrations in Fellinger's Mills Estates range from 1.0 to 6.5 mg/L, with an
average of 1.8 mg/L. The nitrate concentrations are less than that calculated in the nitrate
impact assessment of 7.6 mg/L (HCEL, 2005).
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e The proposed residential subdivision at the Site will be serviced by individual private wells
and septic systems in accordance with recommendations provided in Section 9 of this
report.

Notwithstanding, it may be pragmatic to proceed with a phased approach to confirm the
hydrogeological assessment made herein. The proposed site phasing is as follows:

e Proceed with development of 21 southern lots (refer to Figure 14).

o The groundwater flow direction measured on-site within the upper receiving aquifer
is to the west (refer to Figure 7). As such, monitoring wells should be installed
downgradient of the proposed subdivision, to the west on lands owned by the
client.

e Install and implement a test well monitoring program to support the second phase of the
development (12 northern lots, refer to Figure 14).

e Two well cluster monitoring locations are proposed, refer to Figure 14 for locations.

o Proposed monitoring wells should include: 1) well installed with 10.1 metres of
casing to a depth of no more than 18.3 metres (TW-03 can be considered for this
purpose) and 2) well installed with 36.6 metres of casing to a depth of
approximately 42.7 metres.

e Water quality sampling for analysis of nitrate and nitrite to be completed seasonally (spring,
summer, fall and winter) for the first year of monitoring to establish baseline conditions and
then twice annually (summer and winter) moving forward.

e Water level monitoring will be completed at the time of water quality sampling, to assess
vertical gradients between the upper and lower bedrock aquifers.

e The performance review study in support of the second phase should be completed in
accordance with MECP Procedure D-5-5 site phasing requirements. The work program
and timing should be developed in consultation with the Township and reviewing
hydrogeologist.

8.7 Concluding Remarks

e It is our professional opinion that the proposed development will have no adverse impact
on the reasonable use of groundwater on existing and future adjacent properties.

9.0 RECOMMENDATIONS

Recommendations regarding well construction, well ownership and water quality, and septic
systems to address issues identified in this report are provided in Sections 9.1 to 9.3 respectively.
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9.1 Well Construction Recommendations

e All wells that are drilled in the subdivision should be constructed in accordance with local
and MECP regulations, including, but not limited to, Ontario Reg. 903 as well as casing
recommendations provided below.

e Well casings should be extended 36.6 metres (120 feet) below ground surface and be
completed in competent bedrock.

o The entire annular space between the steel casing and the overburden/ bedrock
should be filled with a suitable cement and/or bentonite grout. Cement grout
mixtures should be allowed to set for a minimum 48-hour period for normal cement
or twelve hours for a high early strength cement prior to continued well drilling into
the bedrock. Significant grout loss has been observed during test well grouting.
Well drillers should allow for multi-day well grouting.

o Due to the potential for bedrock removal on-site for the proposed development, it
is recommended that the upper six metres of annual space (equivalent to one
standard casing length) is sealed with bentonite grout, which is considered to be
more malleable than neat cement, which may reduce potential impacts from
nearby bedrock removal (e.g., cracking).

o A well grouting certification inspection should be conducted during the installation
and grouting of the well casing for all future wells installed on the Site. The well
grouting certification inspection should be conducted under the supervision of a
professional engineer or professional geoscientist.

o If significant bedrock removal is required for the proposed lots / development (e.g.,
blasting for building footings, basements, etc.) it is recommended that the water
supply wells are constructed after bedrock removal.

e Drinking water wells should be located so that they meet and preferably exceed the
minimum setback distances from septic systems, property lines and any other sources of
contamination, as required in the Ontario Building Code and/or Ontario Reg. 903.

o This is considered feasible and drinking water wells should be located in general
accordance with the Conceptual Lot Development Plan, prepared by GEMTEC
shown in Figure 14 of Appendix A.

e It is recommended that newly drilled water wells be developed by the well driller for a
minimum of one hour of pumping following completion of the well drilling. This well

Report to: Wilburt Crain

@ GEMTEC Project: 100227.008 (October 5, 2023)



development can be carried in conjunction with the one-hour pumping test that is required
for the MECP Water Well Record.

It is recommended that newly drilled water wells be chlorinated by the well driller following
completion of the well drilling and pumping.

It is recommended that any test wells not utilized as future water supply wells be
decommissioned by a licensed well technician in accordance with O.Reg 903.

9.2 Well Ownership and Water Quality Recommendations

& GEMTEC

It is recommended that the property owners construct, maintain and test their drinking water
well in accordance with the Ministry of the Environment and Climate Change (MOECC)
document “Water Supply Wells - Requirements and Best Management Practices, Revised
April 2015”.

For all newly drilled wells, it is recommended that a raw water sample be collected and
analyzed for potability requirements (E. Coli. and total coliform bacteria).

o If any bacteriological exceedances of the Ontario Drinking Water Quality
Standards (ODWQS) are noted in the sampling, then it is recommended that the
homeowner take remedial actions such as chlorination of the well to eliminate
bacteria and retest a raw water sample.

It is recommended that homeowners be informed that hardness levels may exceed the
ODWQS operational guideline for hardness.

o On heating, hard water tends to form scale deposits and can form excessive scum
with regular soaps. Conventional water softeners may be desired by homeowners
to treat minor aesthetic objective and operational guideline exceedances of
hardness.

It is recommended that homeowners be informed that water softening by conventional
sodium ion exchange may introduce relatively high concentrations of sodium into the
drinking water which may be of concern to persons on a sodium restricted diet.

o The use of potassium chloride in the water softener (which adds potassium to the
water instead of sodium) could be considered as a means of keeping sodium
concentrations in the water at background levels. Consideration could also be
given to providing a bypass of the water softener for drinking water purposes.
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It is recommended that homeowners be informed that manganese levels and Colour may
exceed the ODWS aesthetic objective of 0.05mg/L and 5 TCU respectively.

o Elevated levels of manganese may lead to staining of plumbing fixtures and
laundry. Filtration systems may be used to reduce manganese concentrations to
acceptable limits.

o Color may be associated with elevated iron concentrations. Filtration systems may
be used to reduce iron concentrations to acceptable limits, thereby reducing its
effect on color.

9.3 Septic System Construction and Ownership Recommendations

& GEMTEC

Septic systems should be positioned on each lot in general accordance with the Conceptual
Lot Development Plan, prepared by GEMTEC (Figure 14 in Appendix A).

In areas with thin overburden (less than 0.15 metres), augmentation of native soils will be
required to meet the minimum overburden thickness required for on-site septic systems.
Given the conditions as described in this document it is recommended that the soil
thickness exceeds the minimum thickness requirement.

o Itis recommended that a minimum 150-millimetre-thick silty clay seal be placed
beneath the septic bed on all lots.

In areas with thin overburden, augmentation of native soils will be required to meet the
minimum overburden thickness required for on-site septic systems. It is recommended
that the soil exceed the minimum thickness.

It is recommended that the separation distance between the well and septic should be
increased from 15 metres to 30 metres. As indicated in Figure 14 of Appendix A, increased
separation distances are considered feasible based on proposed lot sizes;

The proposed lots may feasibly be serviced by conventional septic systems. The use of
tertiary treatment systems with a target of 50% reduction of nitrate loading, i.e., featuring a
maximum nitrate concentration of 20 mg/L in septic effluents is recommended for all lots.
Any conventional or advanced treatment septic systems should be designed according to
the Ontario Building Code. Irrespective of the type of system used, a site-specific
investigation should be conducted on each lot for the design of the septic system;

o It is recommended that tertiary treatment septic systems are BNQ or NSF (or
equivalent certification) certified for 50% nitrate reduction.
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e Itis recommended that property owners who install advanced treatment septic systems be
required to enter a maintenance agreement with authorized agents of the system
manufacturer for the service life of the system; and,

e It is recommended that the property owners construct, maintain and check their onsite
septic system in accordance with the Ontario Building Code.

e Future lot owners should refer to the Best Management Practices for individual wastewater
treatment systems: https://www.oowa.org/homeowner-resources/.

10.0 CLOSURE

We trust this report provides sufficient information for your present purposes. If you have any
guestions concerning this report, please do not hesitate to contact our office.

A forudtor

Andrius Paznekas, M.Sc., P.Geo.
Hydrogeologist

el

Shaun Pelkgy, M.Sc.E., P.Eng.
Principal, Environmental Engineer

o
z

. 4s -
ANDRIUS PAZNEKAS =
PRACTISING MEMBER ,

3154

w
w
o

L2
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Memorandum

Hydrogeological Technical Review GRl Inc.

911 County Rd 18
Oxford Mills, ON KOG 1S0

From: Jennifer Gorrell
C—(647) 502-5224
cc: Sarah McLeod-Neilson, Russell Chown
Date: March 9, 2023
Re: Proposed Burns Farm Subdivision

Part Lot 7, Con |, Geo. Twp. Drummond-North Eimsley
(Geographic Twp of Drummond), File # 21-DNE-PIN-0007

This is a discussion document to summarize my opinion and understanding of the status of the review
of the subdivision application.

1 KEY ISSUES

The approval of the severances does not provide the information required to satisfy D-5-4 and D-5-5 as
they apply to the subdivision. This was clearly stated in the review, and was also discussed with the
consultants. Note, the lot addition that was part of the severances approval was to expand the
subdivion. That would be premature.

The consultant’s report for the subdivision includes Parts of Lot 6 and Lot 7 — the study does not provide
any information about the hydrogeological conditions on Lot 7, which is the lot addition.

The issues still to be addressed for the original parcel are;

e Effects of the proposal resulting from the hydrogeological sensitivity of site and extensive
surrounding area have not been determined.

e Long term safe water supply

e Sustainable lot size

e Subdivision approval on tertiary treatment sewage systems

I ———————
Objectives
i. New wells will need to provide a water supply that will not deteriorate in the future, such as what
appears to be occurring in Fellingers Mills.
ii. MNew wells cannot provide additional pathways for continued downward migration into the
aquifer
iii. Sources should be identified. Some of this is beyond the scope of this application but should be
done. Perhaps communal or municipal services are appropriate.

2  DISCUSSION

The concentration of nitrate in the upper levels of the bedrock aquifer does not exceed the drinking
water objective. However, because the source(s) are not quantified, the long term water quality is not
assured, based on the provided information.
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2.1 Groundwater Quantity

There is evidence to show there is more than sufficient available groundwater to service the
development. The quantity of groundwater is not an issue.

2.2 Groundwater Quality

GEMTEC's study showed that elevated nitrates are present down to around 30 m below the ground or
around elevation +/- 100 mASL. These concentrations may be consistent through the area, but they are
not natural, in my opinion. There is no information to indicate the contamination is stable or will not
continue to increase in concentration or mechanisms to assure the contamination will not migrate
further down into the bedrock aquifer in the long term. Therefore, the requirement to ensure a safe,
long term water supply had not been shown. These mechanisms may be the responsibility of the
municipality.

The original test wells on the site were constructed with slightly extended casing—10.1 m —to
accommodate the hydrogeological sensitivity of the site, based on Fellingers Mills Subdivision, a nearby
comparable development that was developed previously. Those test wells were constructed in 2005.

The test wells on the site were constructed in 2015 for another consultant. GEMTEC took over the
application around 2020. The study went through an exercise of constructing wells with increasingly
longer casing in an attempt to secure a water supply beneath the nitrate contamination. RVCA
expressed concern about the study method, since wells largely off-site with gradually increased casing
were being constructed, creating potential downward pathways into non-impacted zones of the aquifer.
A data-based rationale to select a construction methed was recommended. GEMTEC analysed the data
and a conservative casing length of 36.8 m of casing was tested and was successful.

The source of the nitrates has not been established. There are likely local sources, and this has been
argued - pathways for migration of sewage effluent through old wells with poor or deteriorated
construction, local point sources at surface (e.g. tile beds). This simply illustrates there are issues that
need to be attended to before more high density development is approved.

The argument that the site was used for agriculture was not reasonable, given the review of historic
photos shows very little on the site and adjacent sites. D-5-5 says the agriculture argument can only be
used with evidence, and none was provided. | would argue evidence would include a history of what
crops were grown, what nutrients were applied, etc. There is more intense and continuous agriculture
to south, but this is downgradient.

The current water quality from Fellingers Mills was used to indicate the ambient nitrate concentration
was locally representative. However, a review of the original hydrogeology report found the test wells
had originally had a range of much lower nitrate concentration, including below detection in some.
Therefore, over the 10 to 15 year period since the subdivision was constructed, on average nitrates in
groundwater increased significantly.

My theory is, the source to bedrock is the Perth Long Swamp Provincially Significant Wetland. The
wetland is surrounded by crop agriculture. Hydrogeologically, the wetland is the discharge point for
surface and shallow aquifer drainage. The analysis of water well records (WWR) suggests it is also a
significant recharge zone to the bedrock aquifer. | have seen this hydrogeological pattern at other
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significant wetlands | have worked near. However, additional details, such as measurements of
gradients and quality would be required to confirm this, something that is likely beyond the scope of
GEMTEC's investigation.

It would be valuable at a watershed scale to examine this further, to see if any other large significant
wetlands are the same. Perhaps it could be done as part of sourcewater planning and protection. If so,
it would provide important guidance for future development.

2.3 Terrain Analysis and Private Sewage Disposal Suitability

Many contaminants enter a septic system. Procedure D-5-4 uses nitrate concentration as the
representative contaminant of sewage effluent. Itis a parameter that is easy (and safe) to measure.
However, it is not the only contaminant that is produced by septic systems. Other parameters of
concern include pathogens, viruses, phosphorous and salt. Salt-laden backwash from water treatment
will either be discharged to the septic system or to a greywater system at surface. Either way, this
discharge will also be absorbed into the aquifer.

2.3.1 Use of Tertiary Sewage Treatment Systems

Near the beginning of the study, the suggestion was made to use tertiary treatment systems instead of
conventional tile beds. It is true that the approved systems reduce the nitrate in the effluent very well
but do not necessarily treat other parameters, including pathogens. I've spoken with regional MECP
staff about the systems and they express the same concerns.

These concerns are the reasons D-5-4 recommends analysing for the conservative case: to make sure
that there is a sufficient area on the lot for a properly designed conventional septic system (i.e. with fill
that has correct composition to be compatible with the natural conditions). A spare bed area is also
recommended. While the OBC allows tertiary treatment, the regulation provides design specifications,
and does not provide advice on whether the use is appropriate.

In addition, the technology valid, but the oversight and management post-installation are flawed. The
OBC simply assigns responsibility for resolution of any post-installation issues to the Chief Building
Official. The municipality would have to decide whether they want to take on the responsibility for the
oversight of tertiary systems. If there are no other alternatives, MECP can (and | was told, will) require
the municipality to provide communal services.

3 PROVINCIAL POLICY STATEMENT SECTIONS 1.6.6.1, 1.6.6.2 AND 1.6.6.4

1.6.6.1 Planning for sewage and water services shall:

b) ensure that these systems are provided in a manner that:
1. can be sustained by the water resources upon which such services rely;
2. prepares for the impacts of a changing climate;
3. is feasible and financially viable over their lifecycle; and

4. protects human health and safety, and the natural environment;
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1.6.6.2 ... Municipal sewage services and municipal water services are the preferred form of servicing for
settlement areas to support protection of the environment and minimize potential risks to human
health and safety.

1.6.6.4 ... At the time of the official plan review or update, planning authorities should assess the long-
term impacts of individual on-site sewage services and individual on-site water services on the
environmental health and the character of rural settlement areas.

e Although this last section refers to OP review, it is just as relevant to interim planning, | would
think (but | am not a planner).

4 SUMMARY OF ADVICE

If the subdivision will be constructed on private services, it has to be at an appropriate density and with
construction standards that will not aggravate the existing condition locally.

e A communal sewage system would resolve most of the issues and would allow for a higher density
development. The feasibility of such a solution does not appear to have been considered. The
bedrock is most likely an impediment.

e The testing for the severances found that nitrate contamination is present down to around 30 m
below the ground or around elevation +/- 100 mASL.

e The site is hydrogeologically sensitive. D-5-4 states in this case approval on the basis of lot size (i.e.
one hectare) does not apply and more support than the nitrate dilution calculation is necessary in
support. From the beginning of the project, RVCA has emphasized that hydrogeological evidence is
required to support lot sizes. So far, this has not been provided. This site requires a comprehensive
assessment of the hydrogeological characteristics and conditions that include horizontal and vertical
gradients and a real assessment of how contaminants from the septic systems will expand and
disperse in the aquifer; i.e. contaminant plume assessment, cumulative impact and using the
Reasonable Use policy/method to assess boundary concentrations.

e In addition, the lots need to be sized to support a conventional septic system with tile bed, and
should include a full replacement area. The lot development plan should show the services to scale
and respecting OBC separation distances and report recommendations. Fully raised beds require
additional distances.

e The separation requirements from contaminant sources apply to the well, and should be contained
within the individual lots. The separation also applies to the road.

e Nitrate reducing systems are not a recommended solution. These were not intended for
widespread use, such as in a subdivision. Speak to a CBO about the issues that arise with
maintenance, repair and issues with manufacturers who disappear, leaving homeowners with no
options for said maintenance.

e While nitrate-reducing systems reduce nitrogen in the sewage effluent, they do not treat other
parameters of concern such as pathogens, virus, phosphorus or salt.

Analysis provided by GEMTEC showed how wells may be constructed below the contamination zone.
There is no long term monitoring of the water quality to show the use will not change the condition, or
broad assessment of the ambient groundwater quality from this level to show it meets ODWS and D-5-5.
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e The provided information for the subdivision does not address the requirements of D-5-5.

e The work to date has been a process to arrive at the recommended well construction (e.g. wells
cased and grouted to 36.8 m). The report can and should include the discussion of ranges of water
quality parameters etc. as background, but the purpose of the report is to present the proposed
design. The history of the investigation process with the data should be included as an appendix or
even a separate report to avoid confusion.

e D-5-5requires the test wells be distributed across the site. There is currently one test well, located
off site, that meets the construction requirements. New test wells drilled in the manner of the
recommended construction need to be constructed and tested to the guidelines of D-5-5 (i.e. a well
testing program needs to be repeated - this was discussed previously with GEMTEC).

o If development proceeds, it should be phased and a monitoring program should be implemented to
show that the assumptions are validated before the next stage is approved.

e Any previous test wells that do not meet the recommended construction need to be abandoned. It
is also recommended that wells off site for the study on private property either be monitored in the
long term or abandoned and replaced with a well that is constructed to the specifications found to
be suitable for the subdivision.

Any of the above recommendations are provided without prejudice.

5 ADDITIONAL RECOMMENDATIONS

The hydrogeological conditions in the area need to be better characterized to understand the source(s)
of the ambient nitrates - areal extent and depth in the March Formation. There appears to be a broader
source (e.g. the wetland) aggravated with many small point sources (e.g. sewage systems). Poorly
constructed and/or wells with deteriorated construction due to age contribute to downward
transmission. New point sources may be created by individual septic systems constructed in areas of
thin to no soil. Perhaps this is a project that could fall under the direction of the source water
protection agency or the MECP.

A summary of the reports and timeline to date, and some of the key data are provided in an Excel
spreadsheet. They are also printed and attached to this “summary”.

Thank you for the opportunity to provide this service. If you have any commends or questions, please
do not hesitate to contact the undersigned.

Respectfully, i
1 = -, ¥ = {7 A II"-

i T W — e e -

Jennifer. B. Gorrell M.Sc. P.Eng. P.Geo.
Senior Geoscientist

Disclaimer

GRI Inc. is retained by Lanark County to prepare a hydrogeological technical peer review of the
referenced report in the context of specific Provincial development guidelines and policies. GRI Inc. has
not conducted an independent site investigation to confirm the validity of the data, analyses,
interpretations and recommendations presented in GEMTEC reports listed at the end of the review. GRI
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Inc. has accepted the findings as conveyed and the professional opinions of the qualified professional
who has conducted and signed the subject report. The comments and recommendations within the
above memorandum are based on the provided information.
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Summary of Available Data

(found in “Timeline and Summary of RVCA Reviews.xIsx”




Document Timeline

Previous Documents Review Status

June 30/21 Terms of Reference provided by GEMTEC to RVCA - Subdivision
RVCA, Technical Review Memorandum to P. Mosher from C. Milloy, Hydrogeological Assessment /
Terms of Reference, GEMTEC, June 30, 2021, 2021-08-11.
Hydrogeological Investigation & Terrain Analysis, Proposed Residential Subdivision, Part of Lot 6 and
Lot 7, Concession 1, Drummond Township, Ontario, GEMTEC, 2021-10-28
Meeting with GEMTEC and RVCA, 2021-12-01.
Re: Proposed Drummond Concession 1 Residential Severances, Scoped Hydrogeological Evaluation,
Part Lot 7, Concession 1, Township of Drummond, Ontario, GEMTEC, 2022-01-04

RVCA Technical Review Memorandum, to P. Mosher from J. Gorrell, 21-DNE-PER-0007, Burns Farm
Subdivision, Township of Drummond/North Elmsley, 2022-01-19

Meeting with Lanark Cty, Twp of DNE, RVCA, GEMTEC, Crain Construction, LGDHU, ZanderPlan, 2022-
01-26

RVCA, Technical Review Memorandum to P. Mosher from J. Gorrell,

21 DNE_SEV_0022_0023_0024, Burns Farm Severances, 2022-02-08

Hydrogeological Investigation & Terrain Analysis, Proposed Residential Subdivision, Part of Lot 6 and
Lot 7, Concession 1, Drummond Township, Ontario, GEMTEC, 2022-03-31

Re: Proposed Drummond Concession 1 Residential Severances, Scoped Hydrogeological Evaluation,
Part Lot 7, Concession 1, Township of Drummond, Ontario, GEMTEC, 2022-04-07

RVCA Technical Review Memorandum, to P. Mosher from J. Gorrell, 21-DNE-PER-0007, Burns Farm |not accepted
Subdivision, Township of Drummond/North Elmsley, 2022-05-10

Focussed on resolving severance application with intention to apply the data to subdivision application
RVCA, Technical Review Memorandum to P. Mosher from J. Gorrell,

21 _DNE_SEV_0022_0023_0024, Burns Farm Severances, 2022-06-24

Scoped Hydrogeological Evaluation - Final Report, Proposed Residential Severances, Part Lot 7,
Concession 1, B21/064, B21/065, B21/066, Perth, Ontaroi, GEMTEC, 2022-12-09

RVCA Technical Review Memorandum, to P. Mosher from J. Gorrell, Accepted for Severances
21 _DNE_SEV_0022_0023_0024, Burns Farm Severances, Township of Drummond North Elmsley,
2022-12-23

TO DO: is to resolve issues related to the subdivision

Page 1of1



RVCA Reviews

Date Application Document Key Comments/Notes
2021-08-11 Subdivision Technical Review Memorandum, Claire Initial concerns identified:
Milloy to Phil Mosher - Hydrogeological - Existing and potential nitrate impacts ("the potential for nitrate impacts should be further investigated...")
Assessment / Terms of Reference, - Potential pathogenic impacts (chlorine residual in samples)
GEMTEC, June 30, 2021 - Concerns about development on advanced septic systems - need HU input

- Need multiple lines of evidence to show site is not hydrogeologically sensitive (include groundwater gradients (recharging or
discharging), existing chemistry (indicators of impacts), groundwater temperature and chemistry changes following
groundwater recharge events etc.)

- Nitrate dilution calculations are not applicable

- Clay seals may be a best practice but they are not to be used to justify new development in vulnerable/ sensitive terrain.

- Clay seals may be a best practice but they are not to be used to justify new development in vulnerable/ sensitive terrain.

2022-01-19 Subdivision Technical Review Memorandum, Jennifer -same and comparable concerns previously expressed.
Gorrell to Phil Mosher - Hydrogeological -data presented to support previous argument of agricultural impact was insufficient. Result was finding that water quality at
Investigation & Terrain Analysis, the Fellingers Mills subdivision had deteriorated since the original test well chemistry, adding support to the concern about

Proposed Residential Subdivision, Part of hydrogeological sensitivity/development impacts.
Lot 6 and Lot 7, Concession 1,

Drummond Township, Ontario, GEMTEC,

2021-10-28

2022-02-08 Severances Technical Review Memorandum, J. -no issue with lot addition, but impact of third residential lot also needs to be considered.
Gorrell to Phil Mosher
Re: Proposed Drummond Concession 1
Residential Severances, Scoped
Hydrogeological Evaluation, Part Lot 7,
Concession 1, Township of Drummond,
Ontario, GEMTEC, 2022-01-04

2022-06-24 Severances RE: Potential process for finalizing - issues partially resolved
Crain/Kenny severance applications; e-  -feedback on additional infomation
mail with attachments (listed below) to - nitrate concentrations above background are present to at least 30 m
Phil Mosher, GEMTEC, 2022-06-09 -no further wells should be drilled with the 60' casing

2022-08-18 Severances Re: Proposed Drummond Concession 1
Residential Severances Scoped
Hydrogeological Evaluation Part Lot 7,
Concession 1 Township of Drummond,
Ontario

Page 1 of 2



RVCA Reviews

Date Application Document Key Comments/Notes
2022-12-23 Severances Re: Proposed Drummond Concession 1 between August and Dec, there were communications between RVCA and GEMTEC to try and optimize use of time and
Residential Severances, Scoped resources. Focus was on analysing the available data to try and find a well construction method that would assure that the test

Hydrogeological Evaluation, Part Lot 7,  wells would not continue to provide pathways for downward migration. Area well records were plotted according to

Concession 1, Township of Drummond, approximate elevation.

Ontario, GEMTEC, 2022-12-09
-wells cased and grouted to 36.6 m seem to produce water without nitrate contamination. The water quality also met the
ODWS or limits considered reasonably treatable by D-5-5. Mn is very high, and it is recommended a warning about the
potential impacts identified by Health Canada be considered.

-10 test wells were constructed and discussion was related to results from all wells. The review considered the data from the
well that was constructed to the recommended design.

-test wells that dont meet the recommended design should be abandoned, except for the wells on private property that are in
service. Test wells on private property that are not being used should also be abandoned.

Page 2 of 2



Rideau Valley
Conservatlon

Technical Review Authorlty
M e m o ra n d u m 3880 Rideau Valley Drive

PO Box 599, Manctick ON K4M 1A5
T 613-692-3571 | 1-800-267-3504
F 613-682-0831 | www.rvca.ca

To Phil Mosher, RPP, MCIP, Department of Science and Planning

From Jennifer Gorrell M.Sc. P.Eng. P.Geo. on behalf of Department of Engineering
and Regulation

Date May 10, 2022

File 21-DNE-PER-0007, Burns Farm Subdivision, Township of Drummond/North
Elmsley

Type Subdivision

Subject Private Servicing

Submission  Hydrogeological Investigation & Terrain Analysis, Proposed Residential
Subdivision, Part of Lot 6 and Lot 7, Concession 1, Drummond Township,
Ontario, GEMTEC, 2022-03-31

Previous subject memorandum dates * Jennifer Gorrell, Technical Review Memorandum of
2021-10-28 draft report by GEMTEC, dated 2022-01-19.

Status

The report provided additional significant effort that was invested to resolve the issues that were
previously raised. We appreciate the effort and it has clarified many of the previous questions
and concerns. There are some new, more specific issues that were introduced by the revised
nitrate impact assessment and the lot development plan (LDP).

RVCA is not satisfied the subdivision can proceed as proposed primarily because in our opinion,
the report information indicates there is an undefined issue with elevated nitrate in the local
groundwater aquifer. We are hesitant to recommend approval because we do not understand
what appears to be a regional issue of elevated nitrates. Therefore, we recommend the issue in
the area be further investigated.

If approved, the new development could aggravate existing nitrate levels in existing,
surrounding development, or conversely in the long term, the well water quality could be
affected by it.

With respect to the project specifically, there are details regarding the proposed development
that are provided in the new information that must be addressed before the requirements of
Procedure D-5-4 and D-5-5 are satisfied.

If the wells are constructed as recommended in the report, the water quality may meet the
drinking water standards initially, but based on the provided information there is no assurance
that it will remain so in the future. Presented data show there are elevated nitrates in the target
water bearing zones and the wells at Fellingers Mills Estates show the water quality has
deteriorated over the past 15 years. Without knowing the source or whether it can be controlled

Proudly working in partnership
with our 18 watershed municipalities
Athens, Augusta, Beckwith, Central Frontenac, Clarence-Rockland,

Drummond/North Elmsley, Elizabethtown-Kitley, Merrickville-Wolford, Montague,
Merth Dundas, North Grenville, Ottawa, Perth, Rideau Lakes, Smiths Falls, South Frontenac, Tay Valley, Westport
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F 613-692-0831 | www.rvca.ca
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in the future, it cannot be assumed that the nitrate concentration will not continue to increase or
to move down through the aquifer. Information has not been presented demonstrating the
absence of nitrate issues at deeper water bearing zones.

Key Issues

A satisfactory deeper target water bearing zone may be found that will not be affected. The well
construction and quality has to be confirmed. The recommended construction with 10.8 m
casing (vs the minimum 6.7 m), the same as was used at Fellinger Mills Estates, does not
address the concern. The report recommends a casing length of 10.8 m or more, but a more
concrete specification is needed. For a revised recommendation to be approved, a test well
program that conforms to Procedure D-5-5 would be required; that is new test wells would have
to be installed and fully tested. The applicant might also consider alternative servicing options,
such as a communal sewage treatment system.

We agree a phased approach to the development is appropriate. RVCA recommends post-
development well monitoring of a representative number of wells in Phase 1 be conducted so
the effect of the development and other off site activities on the water supply can be evaluated
before additional development is approved. A minimum of five to ten years of monitoring is
recommended.

RVCA is not satisfied with the nitrate dilution calculation that determined 30 lots could be
developed over the proposed Phase 1 area. The water surplus that was used in the calculation
is higher than that measured at the nearby Drummond Centre climate station. This would mean
the dilution is less than the calculation has assumed.

RVCA has questions about the presented lot development plan and the sewage system design
recommendations. These are discussed in the details below.

RVCA discussed 5 main issues in the January 19 review. These are summarized in the
attached table, along with a summary of whether the issue has been addressed by the current
report. In addition, the table discusses the current report recommendations and RVCA’s
assessment. Details are provided below.

Review Scope

RVCA is retained by Lanark County to complete a technical peer review of hydrogeological
studies, among other duties. The scope of the reviews are to compare the information
presented in the studies to the standards provided by the province in the form of Procedures

21-DNE-PER-0007, Burns Farm Subdivision, Maberly Pines Subdivision, Township of Drummond/North
Elmsley

Hydrogeological Investigation & Terrain Analysis, Proposed Residential
Subdivision, Part of Lot 6 and Lot 7, Concession 1, Drummond Township,
Ontario, GEMTEC, 2022-03-31
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D-5-4 and D-5-5 that have been guiding development on private services since 1996, and to
respond to other questions or issues that may be provided by the County. In addition, RVCA
was asked to provide an opinion on applicant-provided conclusions and recommendations using
the presented information and other available information sources.

Project History

October 28, 2021 GEMTEC Hydrogeological Investigation Report
January 19, 2022 RVCA Review Comments
January 26, 2022 Meeting to discuss review comments, site concerns

March 31, 2022 Revised Hydrogeological Report, GEMTEC

Revised Development Proposal

To address concerns previously expressed by RVCA, the applicant provided a revised proposal
to develop a phase of a proposed larger residential development. This will consist of developing
30 lots on approximately 27.5 ha of the total 40 ha parcel with a minimum lot area of 0.8 ha and
an average size of 0.92 ha. This is a larger average lot size than proposed in the previous
report draft. The residential lots will each be serviced by a private well and septic system. The
report concluded that most of the site is hydrogeologically sensitive.

Originally, the potential water supply was assessed by initially pumping and sampling five test
wells and sampling five nearby private wells. The site wells were re-sampled in March, 2022.
Originally, three wells were sampled from a developed subdivision that is comparable in density,
design, and setting to show the development impacts. This report provided details on 13 new
neighbouring residences that were sampled for nitrates. The report concludes the site is
suitable for development as proposed, but recommends the bedrock aquifer be protected from
future contamination by incorporating a clay liner into the sewage dispersion area design and
use of tertiary sewage treatment systems.

Detailed Discussion

The remainder of the memo provides additional detail about the report and key findings. The
headings refer to headings in the GEMTEC report.

21-DNE-PER-0007, Burns Farm Subdivision, Maberly Pines Subdivision,Township of Drummond/North
Elmsley

Hydrogeological Investigation & Terrain Analysis, Proposed Residential

Subdivision, Part of Lot 6 and Lot 7, Concession 1, Drummond Township,

Ontario, GEMTEC, 2022-03-31
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The fundamental issue that the County needs to consider is the elevated nitrates that RVCA
believes should be better understood prior to any new residential development in the area.

Throughout, the report still emphasizes the need for mitigation to provide protection to the water
supply aquifer. For example, in the discussion on the conceptual hydrogeological model, page

11, second paragraph from the bottom of the page, reads “Measures should be implemented in
the design of septic systems to add additional protection above the bedrock.”

Sewage System Assessment

While the specific design of septic systems is regulated by Section 8 of the Ontario Building
Code, the assessment and approval of a new development through the planning process is
guided by MECP documents D-5, D-5-4 and D-5-5 that describe the requirements to assess the
site suitability. Generally, the Health Unit deals with the OBC.

If, as stated in Section 5.1.1, the assessment does not consider isolation or separation
distances required by the OBC, the concept reviewers will not be able to assess whether the
recommended systems will fit on the proposed lots. The purpose is to protect future purchasers
from ending up with a property that cannot be developed.

There are some issues with the provided lot development plan. While it is true the concept plan
should not provide specific design, basic information is still required to show the concept can
succeed. The LDP has not provided enough information to assess whether the site servicing
can meet Procedure D-5-4. The report states in [Section 5.2.4] that the intention is to construct
nitrate-reducing septic systems, and this may be the reason there is some information missing
from the LDP. However, if the site approval will be effectively given on nitrate-reducing
systems, the County or municipality will have to figure out how to enforce that these systems
are used in perpetuity, and that includes making sure each owner adheres to the requirements
for maintenance and correct use.

Issues noted were:

e The report states that Appendix B Figure 2 shows a leaching bed only, but on a flat site,
a mantle would be required in multiple directions. For a fully raised bed, this would add
18 m in possibly all directions around the leaching bed to the sewage system. These
could not be placed in the front part of the lot as shown. Some beds nearly touch the
house.

e The use of 3,500 L/day as design flow should be explained. D-5-4 requires 3,000 L/day
and most new average homes would have smaller requirements. A description of the
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development concept including the design parameters for the referenced single-family
dwellings should be included.

e ltis understood that the Leeds, Grenville Lanark District Health Unit requires an area for
a replacement tile bed that must be shown on a lot development plan. The life
expectancy of a septic system is around 20 years.

Conceptual Hydrogeological Model

The provided conceptual hydrogeological model (Appendix A, Figure 6) was useful in showing
information on how the property fits into the regional groundwater setting. One small comment,
the inset map suggests the regional model does not include Perth, but the UTMs show that it
extends south west of the town. When compared to the RVCA interactive map, the model
shows that Blueberry Marsh, Perth Long Swamp and Grant Creek Wetland provide the
significant area groundwater recharge. The figure suggests that regional discharge occurs at
the Rideau River.

There are also smaller areas of recharge to the north-east. These appear to coincide with
higher elevations, other wetlands and/or areas of exposed bedrock. The proposed site does not
appear to be located in an area of significant regional recharge or discharge.

Section 3.2.5 discusses the site groundwater conditions. The report refers to Figure 5 (should
this be Figure 47?), which illustrates the site groundwater setting.

Photographs (Appendix |) were provided as evidence that there is no direct connection between
the surface and groundwater (Section 3.2.5) with the argument that the standing water in a ditch
excavated into bedrock was perched. We agree the photos show water standing in a ditch, but

not necessarily that they prove there is no connection between the surface and groundwater.

We agree there is both bedding on the wall of the ditch as well as vertical fractures. However,
the water would drain down to the drainage point through horizontal fractures, and the ditch is
not dry. The photo isn’t clear enough for us to be able to ascertain bedding conditions.

Spring 2021 was abnormally dry; recharge occurred in late winter before the ground was
thawed and then there was no significant recharge until later in the summer. The water surplus
in 2021 was less than half the 5-year average. What this also means is that the 2 metre
difference in groundwater elevation between July and March may also not represent typical
conditions. The weather/climate behaviour has to be considered as part of the overall
hydrogeological cycle.
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The presence of a hydraulic connection doesn’t preclude an artesian pressure from lower in the
bedrock aquifer. From Table 3.3, and from the stratigraphy plotted in cross-section, it can be
seen that the groundwater elevation in TW-03 was only 0.27 m below the bedrock surface.
This, along with the elevation calculated for TW-05, which is 0.48 m above the bedrock surface
does indicate the hydrogeological conditions at the site are complex and have not yet been
completely defined.

For the spring 2022 sampling, the number of well volumes removed before the samples were
taken, or alternatively the pre sampling pumping rate and duration should be provided to
illustrate the sample represented the groundwater (Sec 6.3).

Nitrate Impact Assessment

Normal climate data, or the average over the past 30 years, is usually used to represent the
water budget. A reference for the water surplus was not provided. In this case, our information
shows the Carleton Place or the Appleton climate stations have not been recording long enough
or continually enough to calculate climate Normals.

We agree it is important to use a nearby climate station because there is a surprisingly high
variability in weather patterns on the local scale. However, it is also important to have a
sufficiently long and accurate record on which to base the analysis. The report referenced the
water surplus data (Table 5.1, Note 2 refers to Appendix E) but the referenced location contains
laboratory reports.

The Drummond Centre climate station is situated approximately 13.5 km north of the site, and
about midway between Appleton/Carleton Place and the property. The water surplus based on
the climate Normal data (1981-2010) from Drummond Centre is 290.2 mm, or 76% of the water
surplus used in the nitrate dilution calculation. If this value is used in the calculation, the
proposed development would not be within with the 10 mg/L maximum nitrate concentration.

Background Nitrate Concentration

The previous draft report recommended a background nitrate concentration of 5.0. The current
report recommended a lower nitrate concentration of 3.4 based on additional sampling and a
reduced development area.

In our opinion, the local background nitrate presence may be more than a concern about one
property. A wider assessment of the source, the relative contributions of agriculture, residential
development on private sewage systems or other factors may be needed but is beyond the
scope of this subdivision application.
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The assumption of past agriculture for the elevated background nitrate concentration is still a
concern. A review of the available historic imagery shows that the approximately north two-
thirds of the lot proposed for development was actively cultivated, however the elevated
concentration of nitrates is stated to be in the south part of the property. The development of
the conceptual digital groundwater surface model for the area (Appendix A, Figure 6) shows that
locally, major groundwater recharge occurs in the wetland located north-west of the site and that
the groundwater flows towards the Rideau River, south to south-east of the site, so we still do
not have sufficient information to be convinced the site is the source. Details on historic crops,
areas cultivated, products applied with a dilution model illustrating how they would reach the
water supply zone would be needed to address the issue.

The report also mentions that elevated nitrates were measured in the test wells in 2015 likely
after application of fertilizer, which is attributed as the source. First, this implies a very close
and immediate connection between the water supply aquifer and the surface. The topography,
surface drainage suggests a shallow drainage divide at the watercourse that transects the
property that could likely also influence how the excess fertilizer would reach the wells in the
south was not considered.

We also do not agree that the decrease in concentration between July 2021 and March 2022
means the nitrate concentration is stable or decreasing. There has not been enough sampling
or study of seasonal variations for this conclusion.

Secondly, it implies that an excess of fertilizer is applied to the crops, sufficiently high that an
excess rapidly leaches into the underlying water supply zone, which is not a practice we know
farmers normally engage in, since farming can be a marginally profitable endeavour. The
explanation provided is not convincing.

Fifteen samples were taken from nearby residences near the site. Two sites were sampled
previously in April 2021. The nitrate concentration from the March samples were slightly higher
than the previous year, but close enough that the results would be considered comparable.

One conclusion was that the high background nitrate at 4063 Drummond Conc 2, was a result
of a shallow well casing. The well record shows the well matched to the site was drilled in 1954,
but the home appears to have more recent construction. Also, the driller’'s map shows the well
is on the north side of the road. For these reasons, this may not be the explanation based on
just this information.

The sampling results showed a range of nitrate concentration along both Concession 1 and
Concession 2. There were 5 sites, 7 samples from Concession 1 (two duplicates) and 10 sites,
and 10 samples from Concession 2. The report concluded the nitrate concentration was higher
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along Concession 1, and this was the reason Phase 1 was situated in the north 2/3 of the
property. However, if the concentrations are compared by frequency, the range of
concentration is comparable. There are simply more samples from Concession 2 at the south
end of the site, it appears. Also, when the results were examined in plan view, the highest
concentrations are nearest the site. There appears to be more variability in plan view along the
north.

The report concludes the source of nitrate in the wells on and around the site does not originate
from sewage systems because of the low density of development and the presence of the
wetlands. This does not change the fact that nitrates are present and there is an undefined
source.

The report found that the nitrate concentration at Fellingers Mills Subdivision has increased from
an average concentration of 0.4 mg/L in 2005 to an average of 3.67 mg/L in 2021. The report is
correct that the concentrations remain within the ODWS, but the concern is that they have
increased by an average of 9.2 times in 15 years.

Were this rate of increase to continue, the average concentration would be 10 mg/L in about
2052. The issue is: the cause or causes of the contamination and the way they are entering the
groundwater and water supply aquifer is unknown. Therefore, the fact that the nitrate
concentration currently meets the ODWS does not address the potential future impacts.

Aquifer Vulnerability

The final sentence of the last paragraph on page 16 is likely is an editorial error. it says, “nitrate
concentrations are expected to be less than the limit of 10 milligrams per litre at the site
boundaries as established by the MECP when septic systems with tertiary treatment are used.”

The nitrate dilution calculation does not mean the proposed septic systems will not negatively
impact the groundwater aquifer, as stated in the report. The nitrate dilution calculation is based
on the MECP’s “Reasonable Use” policy, Policy B-7 which allows impact to groundwater within
limits and even allows a proportion to migrate off site. The nitrate dilution analysis assumes an
impact occurs and calculates the “acceptable” loading within this framework.

The recommended use of clay liners as additional protection as well as the use of tertiary
treatment systems, as recommended in the report are both permitted measures under the OBC.
The County or township will need to determine how they will make sure tertiary systems are
maintained and operated properly through their operating life and multiple property owners.

The report notes that if clay liners are used, infiltration will be limited beneath the septic beds
and that site grading will be used to direct the flow of effluent (hopefully treated) through shallow
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soils towards the front of the lots. The thickness of soil required to prevent breaking out of the
treated effluent (because of the tile bed mounding) in periods when the soil is saturated during
wet periods should be considered. Please provide a conservative representative analysis to
show whether the distribution tile will need to be raised higher than minimum to prevent
breaking out, and if the mantle areas will require above minimum thicknesses to accommodate
the sewage flows, or references in support of the mitigation measure. This requirement for
directional lot grading should be included in the recommendations. A recommendation on the
minimum fill thickness to prevent breakout of the effluent above the clay liner should be
provided.

Groundwater Quality

The field readings (Appendix D) show the water quality stabilized over the pumping tests in July
2021 before the water samples were taken. However, there are noticeable differences in pH
and conductivity between the dates — i.e. April 2021, July, 2021 and March 2022. While not
mandatory, an explanation for the variable water quality could be considered.

Overall, the water quality on the site met most objectives and standards. The provided
bacteriological analysis showed there is a safe drinking water supply. Water treatment may be
required to reduce hardness and also iron based on comments from sampled neighbours. The
iron concentration measured in the test wells was also variable. TW 2 recorded an iron
concentration above the ODWS aesthetic objective but was within the concentration considered
cost-effectively treatable by Procedure D-5-5.

Closure

In the April 4, 2022 e-mail from Jean-Philippe Gobeil to Phil Mosher, the author provided several
additional considerations or discussion points:

1. Given that water well records indicate multiple water bearing zones below 9.1 m bgs, the
developer considers installing wells with 15 m casing depth instead of 11 m depth,
providing additional protection by sealing the uppermost, more vulnerable water bearing
fractures.

RVCA agrees with the approach as a possible solution, but test wells and the associated
testing requirements of Procedure D-5-5 will be required.

2. Although calculations were performed for conventional systems and approval is
requested under those parameters, the plan remains to use tertiary treatment system
with guaranteed maintenance by the manufacturer as an additional measure.
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Tertiary treatment is a viable solution, and the results may mean additional future
phases of the development are possible. However, as noted, the approval of future
phases of the development should not be based on the use of tertiary systems.

3. In some of the RVCA comments on the report and/or proposed severances, the RVCA
mentions the presence of a well developed network of vertical fractures at the site.
Although we agree that the site is sensitive and that some degree of connection exists
with the surface, hence the requirement for a septic impact assessment and
recommended increased casing depth, we do not feel like the data necessarily supports
that statement:

o The water found depth in all well records is invariably greater that 9.1 m bgs.
Given the presence of multiple horizontal fractures in this type of bedrock, a well
developed vertical fracture network would likely generate an interconnected
network of fractures and shallower water bearing fractures would also be
expected

In our experience, the well driller’s purpose is to provide a water supply that meets the
regulatory requirements in a timely and cost-effective manner. The well driller’s rig is
also not well equipped to identifying fine fissures. This means that smaller water bearing
zones are very small or that will not contribute to the final water supply (i.e. within the
cased and grouted zone) may be missed or ignored. It does not mean they are not
there.

If the qualified professional (hydrogeologist) was present on the site when test wells are
constructed, we would feel assured that these were not present, but based on the
information provided, that does not appear to have been the case. We therefore cannot
accept that groundwater was not encountered in the upper 9 m of the bedrock.

o Rapid downward migration of groundwater through vertical fractures reaching the
water supply aquifer would probably result in the presence of bacteria, elevated
turbidity, elevated dissolved organic carbon and elevated concentrations of
potential other indicators such as tannin and lignin, organic nitrogen and chloride.
Those parameters have not been identified at the site or in surrounding private
wells to date.

Similarly, low concentrations of these parameters that originate at surface water features
at some distance could be diluted or naturally treated within the aquifer by the time the
zone recorded for the test wells was reached. There is not sufficient data to draw this
conclusion, in our opinion. The report shows that area recharge occurs at the wetlands.
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Recommended Monitoring — Additional Information For Future Development Phases

In the Key Issues, we noted that RVCA recommends post-development well monitoring of a
representative number of wells in Phase 1 be conducted. Several years (e.g. 5 to 10) monitoring
record will be required before the effects can be adequately characterized, in our opinion.

The monitoring proposal should be reviewed to the County before implementation.

Respectfully, b
e it e SO A

Jennlfer B. Gorrell M.Sc. P Eng. P.Geo.

Senior Geoscientist

Disclaimer

The Rideau Valley Conservation Authority (RVCA) has not conducted an independent site
investigation to confirm the validity of the data, analyses, interpretations and recommendations
presented in GEMTEC, 2022-03-31, Hydrogeological Investigation & Terrain Analysis,
Proposed Residential

Subdivision, Part of Lot 6 and Lot 7, Concession 1, Drummond Township,

Ontario report. RVCA has accepted the findings as conveyed and the professional opinions of
the qualified professional who has conducted and signed the subject report, within the context of
the above memorandum.
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Summary of RVCA 01.19.22 Review Concerns with Review and Comment on GEMTEC 03.31.22 Report Conclusions, with RVCA Recommended Status

Issues (Jan 19 RVCA Review)

Additional Information (March 31, GEMTEC)

the site could not satisfy the requirement of
Procedures D-5-4 as it was proposed

# of lots reduced and subdivision will be phased.
Phase 1 has 30 lots with average size 0.8 ha. Using
conventional sewage treatment, the result of the
nitrate dilution calculation will be 9.88 mg/L

The concern is the water surplus that was used. The
Drummond Centre climate station with climate
Normals (1981-2010) is nearest the site, and using
these data, the water surplus is 0.2902 m, which is
significantly lower than the value of 0.381 m used in
the calculation.

Not accepted

The water surplus data should be reviewed and
revised recommendations should be provided.

The site can satisfy the requirements of Procedure D-
5-5, but additional detail in support is required

Additional sampling for bacteria and nitrates provided
for site, additional samples were taken from 15
neighbouring wells that included two sites that were
previously sampled. The requested additional
information was provided on the field methods to aid in
interpretation.

The additional samples reinforced the issue that
unknown sources in the area have resulted in nitrate
contamination.

Not accepted

The data does not show that nitrates will not continue
to increase over time.

The application as proposed cannot succeed without
mitigation. D-5-4, which requires the development be
sustainable on conventional sewage systems. The
provided dilution calculation shows the site cannot
support the proposed density of 56 lots.

Planned development was revised to increase the lot
size and reduce the number of lots to be constructed
in the initial phase to 30.

The water surplus data should be reviewed and the
number of lots should be revised as required.

We agree the site may be developed on conventional
sewage systems but additional information is required
on the minimum soil thickness that will be accepted by
the LGLDHU and whether this is present in the areas
of the recommended sewage distribution areas
(including mantle)

Not accepted

Revised recommendations should be provided.

The study presents doubtful results for the
bacteriological water quality and the background
nitrogen concentrations. To prove the results are not
representative, a statistically relevant number of
samples and additional data must be provided.

Additional bacteriological and nitrate sampling results
were provided from the area with satisfactory field
measurements and explanation of field methods.

Additional bacteriological results were provided with
satisfactory field measurements and explanation of
field methods. The additional samples reinforced the
issue of nitrate presence in the area groundwater.

Not accepted

There was elevated nitrate in the bedrock aquifer

The elevated nitrate was examined in more detail.

The background nitrate concentration used in the
assessment was decreased from the previous report
draft. The rationale for the reduction was provided.

Partially accepted

RVCA reviewed the provided data and we accept the
use of the reduced background concentration.

The issue of elevated background nitrate and the
effect on the site development is not resolved.
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Summary of RVCA 01.19.22 Review Concerns with Review and Comment on GEMTEC 03.31.22 Report Conclusions, with RVCA Recommended Status

There is insufficient information on the sources of the
nitrate or whether they will continue to increase over
time. If the nitrate concentration continues to increase
at the rate it has over the past 15 years, the ODWS
will be reached by about 2050.
6 | the hydrogeological model was very simple and A more comprehensive understanding of the RVCA disagrees with some of the interpretations in Accepted
unsubstantiated. The data from the site left hydrogeological model was provided. the model as described in the memorandum. While
unanswered questions. we may disagree, if there is a vertical connection to
the lower water bearing zones in the broader area
around the site, it might help provide an explanation of
the contaminant sources.
7 | The presented analysis of the water supply aquifer did | Additional details were provided. An analysis of While the additional details do address the proposal, see item 25
not include all the components required in Procedure potential well interference was given. they would not satisfy the requirements if a deeper
D-5-5 casing in the site wells is proposed.
8 | D-5-5 does require that the pumping test analyses Additional details were provided. An analysis of see item 25
include an assessment of well quantity interference potential well interference was given.
between wells internally within the development and
also as a whole with wells on neighbouring properties.
This was because the observation wells used in the
pumping tests had wider separations than the new
subdivision wells and some of the existing adjacent
wells.
9 | There were irregularities with chlorine residual The issues with the residual chlorine were explained. Agree Accept
concentrations in the private off-site wells, that were
not addressed in the report.
10 | A lot development plan was not provided. A lot development plan for the first phase was RVCA agrees the concept plan should not provide Not Accepted
provided specific design, however basic information is still
required to show the concept can succeed. The LDP
has not provided enough information to assess
whether the site servicing can meet Procedure D-5-4.
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Summary of RVCA 01.19.22 Review Concerns with Review and Comment on GEMTEC 03.31.22 Report Conclusions, with RVCA Recommended Status

GEMTEC March 31 Report Conclusions

The site geology generally consists of thinly veneered
unconsolidated quaternary sediments, consisting of
silty clay, sandy silt and silty sand and/or glacial till.
The subject site overburden thickness ranges from
approximately 0.2 to 2.6 metres. The site is
considered to be hydrogeologically sensitive and
protective measures are recommended to minimize
potential impacts to the water supply aquifer.

Agree

Accept

12

Some areas of thin overburden will require
augmentation of native soils to meet the minimum
overburden thickness required for onsite septic
systems. The proposed lot sizes are considered to be
acceptable based on the proposed conceptual lot
development plan as well as the nitrate dilution
calculations.

Disagree

The thin overburden areas will require augmentation.
The sufficient minimum thickness of native soils
required by (Leeds, Grenville and Lanark District
Health Unit (LGLDHU) within the sewage distribution
area needs to be confirmed as is the requirement for a
replacement tile bed area.

Not accepted

See also Item 18

13

The water quality available from drilled wells on the
subject site is safe for consumption based on the
absence of health-related exceedances, with the
exception of total coliforms in TW-04 in the 6-hour
sample; however, no other bacterial parameters
exceedances were noted at other locations or during
other sampling events in TW-04. Groundwater
treatment for aesthetic parameters will likely be
required.

Agree

Accept

14

The quality of the groundwater meets the Ministry of
the Environment, Conservation and Parks
Regulations, Standards, Guidelines and Objectives
with the exception of hardness, manganese, colour,
and iron.

Agree

Accepted

15

The levels of hardness, manganese and iron are
considered to be reasonably treatable using a

Agree

Accepted
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Summary of RVCA 01.19.22 Review Concerns with Review and Comment on GEMTEC 03.31.22 Report Conclusions, with RVCA Recommended Status

conventional water softener and/or manganese
greensand filter.

support the proposed 56 lots if advanced septic
treatment is implemented. No negative impacts to the
bedrock aquifer are anticipated based on nitrate
dilution calculations which demonstrate that offsite
nitrate impacts are less than 10 mg/L if septic systems
featuring tertiary treatment are used. If conventional
septic systems are considered for the development,
the number of lots would have to be reduced to 29 lots
in order for each lot to be large enough to provide
sufficient nitrate dilution.

The information provided is suitable for the approval of
a phase of lots. The proposed number of lots within
the area are 30.

However, the water surplus used in the nitrate dilution
calculation is not representative of the site. The
climate Normal data from the nearby Drummond
Centre climate station is available, and it shows the
water surplus is about 76% of the quantity used in the
calculation.

16 | The levels of colour reported exceed the ODWS Agree Accepted
aesthetic objective of 5 TCU and the maximum
acceptable reasonably treatable limit of 7 TCU;
however, the colour is considered to be iron-related
and can be treated using manganese greensand
filters.
17 | The water quality from nearby private wells are similar | RVCA agrees the water quality is similar. The Not accepted
to the water quality found in the proposed subdivision. | provided analyses show the wells also meet the
No significant impacts from septic systems or ODWS.
surrounding land use have been identified based on
the water quality results.
We disagree with the conclusion that there are no
significant impacts from septic systems or surrounding
land uses. We believe there is insufficient information.
Elevated nitrates from unidentified source or sources
were found in some of the sampled neighbouring wells
as well as on the proposed development.
18 | Based on the nitrate dilution calculations the site can Disagree Not accepted
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The approval for the development will not comply with
Procedure D-5-4 if advanced septic treatment is used
as the basis for approval.

The County or municipality should devise a procedure
to ensure that original and future owners are aware of
the responsibilities of operating and maintaining an
advanced septic treatment system, and that there may
be associated costs.

investigation is representative of long term water
quality from which future lot owners are likely to obtain
from their wells constructed in accordance with the
well construction recommendations.

Without knowledge of the source of contaminants or
how they are entering the groundwater system, there
can be no assurance that degradation will no occur in

19 | The water quality obtained from the nearby subdivision | Disagree Not accepted
along Daniel Crain Drive suggests that low nitrate
impacts related to septic systems are anticipated in
the future. The low increase of nitrate concentrations | The nitrate concentration in the samples wells shows
over a 15-year period suggest that nitrate dilution that on average, the nitrate concentration has
calculations performed as part of this assessment are increased 9.2 times. There is no information prOVided
conservative and m|t|gat|on measures based on the to show this increase will not continue. If it doeS, the
results should be protective of future groundwater nitrated concentration would reach 10.0 mg/L by about
quality. 2052.
20 | The surface water assessment demonstrates that no Disagree. Not accepted
surface water bodies will be negatively impacted by
the proposed development.
A description of how effluent from a septic system
underlain by a clay liner might integrate with the
subdivision ditch and merge with subsequent
downstream water features was provided. There was
no information on what concentration of potential
contaminants (e.g. nitrate, phosphorous, chloride and
potassium or sodium from water treatment systems)
might be. Contamination of the subdivision ditches
should be considered a negative impact.
21 | The water quality determined in the course of this Disagree Not accepted

21-DNE-PER-0007, Burns Farm Subdivision, Maberly Pines Subdivision,Township of Drummond/North EImsley

Hydrogeological Investigation & Terrain Analysis, Proposed Residential
Subdivision, Part of Lot 6 and Lot 7, Concession 1, Drummond Township,
Ontario, GEMTEC, 2022-03-31



Summary of RVCA 01.19.22 Review Concerns with Review and Comment on GEMTEC 03.31.22 Report Conclusions, with RVCA Recommended Status

the future. The wells that have the recommended
construction on the site and on the nearby Fellinger
Mills subdivision show that the intercepted
groundwater does show an impact, although the
concentrations meet the ODWS now. They do not
show that the long term water quality is protected.

investigation are representative of the yields which
residents of the development are likely to obtain from
their wells in the long term.

10.8 m casing are used.

However, if the well design for the development are to
be revised, this conclusion will have to be confirmed.

22 | The quantity of groundwater available from the Agree Agree
proposed water supply aquifer is more than sufficient
for the proposed development and will sustain
repeated pumping at the test rate and duration at 24-
hour intervals over the long term.
23 | Interference between drinking water wells is expected | Agree Accepted
to be negligible under typical usage for residential
developments.
The report provides calculations that show there will
be minimal impact to wells within the subdivision and
also to existing wells.
24 | The test well construction is typical of wells which will Disagree Not accepted
be used in the development in the future.
RVCA recommends that new wells be constructed
below the level of the currently-identified
contamination if the development is going to proceed.
This will require representative test wells.
25 | The well yields determined in the course of the Agree, if the proposed well construction with minimum | Not accepted

21-DNE-PER-0007, Burns Farm Subdivision, Maberly Pines Subdivision,Township of Drummond/North EImsley

Hydrogeological Investigation & Terrain Analysis, Proposed Residential
Subdivision, Part of Lot 6 and Lot 7, Concession 1, Drummond Township,
Ontario, GEMTEC, 2022-03-31



APPENDIX C
Test pit Logs, Grain Size Analyses and MECP Water Well Records

Report to: Wilburt Crain
Project: 100227.008



C1: TEST PIT LOGS



GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

CLIENT: Wib Crain SHEET: 10F 1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
Q SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
|.|_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
Sal G 5 > | g 3z PIEZOMETER
on OR
2l = L ey | B w |8 S |, ovawcrenerration WATER CONTENT, % e STANDPIPE
[O) - El 5 W ey
Ful g DESCRIPTION s DEPTH 2| &3¢ fg A RESISTANCE, BLOWS/0.3m Wob——6——W, [ 8y INSTALLATION
w o4 < S| F |9 <
o |9 E [ m |2 |2 -
m 'J) o 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown, sandy topsoil. Organic
| matter present, rootlets etc.
§ Dark brown, sandy, topsoil like 0.20
B s material. No organic material: appears Tespit
IS to be filler/non-native material. backfilled with
L 8 excavated DL
L|><_I material.
END OF TESTPIT, BEDROCK. 071
— 1 —
B No groundwater 7]
seepage
B observed upon -
completion of
| excavation. i
— 2 —
— 3 —
- 4 —
g GEMTEC LoaseD: o1
o Snsee oS CHECKED:




GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

CLIENT: Wib Crain SHEET: 10F1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
I.I_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
3ol E 5 o | e 3£ PIEZOMETER
2 gl = z ELEV G w & 3 DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
. gl w Er
Fuw Q DESCRIPTION = 2| L |ZE|l @ |ARESISTANCE BLOWS/0.3m W———6—Ww, | Q4 INSTALLATION
L= 2 < |DEPTHI S | F o g P HEE:
[a]
2 = (m) x |4 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown, sandy topsoil. Organic
| matter present, rootlets.
§ Testpit
| g backfilled with
8 excavated
B Z| | Light brown sand, minor silt. Moisture 0.25 material.
in layer but no visible groundwater.
END OF TESTPIT, BEDROCK. 1043
— 1 ]
B No groundwater 7]
seepage
B observed upon -
completion of
| excavation. i
— 2 ]
— 3 ]
— 4 ]
g GEMTEC Loceen: o
ACS';ASSUCLITEwTGISE;lclNEERS CHECKED:




GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

CLIENT: Wib Crain SHEET: 10F 1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
I.I_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
3ol E 5 o | e 3£ PIEZOMETER
2 gl = z ELEV G w & 3 DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
. gl w Er
Fuw g DESCRIPTION = DEPTH 2| &3¢ fg A RESISTANCE, BLOWS/0.3m Wob———6——W, |84 INSTALLATION
w o4 < S| F |9 <
o |9 E [ m |2 |2 -
m 'J) o 10 20 30 40 50 60 70 80 90
IS Ground Surface
_ Dark brown topsoil, organic material.
| L Testpit
S backfilled with £
| g excavated
L|><_I material.
i END OF TESTPIT, BEDROCK. 0.30
— 1 —
B No groundwater 7]
seepage
B observed upon -
completion of
| excavating. i
— 2 ]
— 3 ]
= 4 ]
g GEMTEC Loceen: o
ACS';ASSUCLITEwTGISE;lclNEERS CHECKED:




GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

CLIENT: Wib Crain SHEET: 10F 1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
o) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
u_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
Sal & 5 > | e SZ| PiEzomeETER
(e OR
2l = L ey | B w |8 S |, ovawcrenerration WATER CONTENT, % e STANDPIPE
. gl € w ==
Ful 2 DESCRIPTION = Iosemn 212 3¢ 2 A RESISTANCE, BLOWS/0.3m Wob———6———w,_ | Sy | INsTALLATION
i 4 < S| F|O <<
o |9 E [ m |2 |2 -
m 'J) o 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown topsoil, organic material
B Light brown silty sand. 0.18
§ § Tespit
S backfilled with D
B 8 excavated
i Li.|< material.
§ END OF TESTPIT, BEDROCK. ] 0.79
— 1 —
B Groundwater 1
seepage
_— observed ontop ]
of bedrock
surface at 0.79
N m. .
— 3 —
= 4 p—
- GEMTEC LoGGED: BR
Congune Evaneers CHECKED:




CLIENT:

Wib Crain

RECORD OF TEST PIT 21-5

PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd.

JOB#:

100227.008

LOCATION: see Borehole Location Plan, Figure 1

2, Perth, ON

SHEET:
DATUM:

10F1
CGVD28

BORING DATE: Apr 19 2021

GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

AND SCIENTISTS

a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
u_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
0| E = - 3£ PIEZOMETER
o | w o > £
el o eev | S| w |Eg| 2 DYNAMIC PENETRATION WATER CONTENT. % e s o
T . gl w g TANDPIPE
Fy Q DESCRIPTION s DEPTH g & BE fé) A RESISTANCE, BLOWS/0.3m W—o—W | 84y INSTALLATION
il I < S|~ |o P L12<
a |o i m | 2 g4 19 =
m '(7) x o 10 20 30 40 50 60 70 80 90
IS Ground Surface
% Dark brown topsoil, organic material Testpit
= > backfilled withe
8 excavated
Li.|< material. !
i END OF TESTPIT, BEDROCK. 0.20
— 1
B No groundwater
seepage
B observed upon
completion of
| excavating.
— 2
— 3
— 4
g GEMTEC LooeeD: o
CONSULTING ENGINEERS CHECKED:




GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

CLIENT: Wib Crain SHEET: 10F 1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
I.I_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
3ol E 5 o | e 3£ PIEZOMETER
2 gl = z ELEV G w & 3 DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
. gl w Er
Fuw Q DESCRIPTION = 2| & |ZE|l @ |ARESISTANCE BLOWS/0.3m W———6—Ww, | Q4 INSTALLATION
w 4 < DEPTH| S | - | O = P tlaz
o |9 E [ m |2 |2 -
m 'J) o 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown topsoil, organic material.
B % Test pit
n - backfilled with
B § Light brown silty sand. 0.25 excavated
Li.|< material.
B Grey sandy silt, minor clay. - .| 048
N END OF TESTPIT, BEDROCK. ] 0.56 s
— 1 —
L Groundwater 1
seepage
| observed ontop _
of bedrock
surface at 0.56
N m. .
— 2 ]
— 3 ]
= 4 ]
g GEMTEC Loceen: o
ACS';ASSUCLITEwTGISE;lclNEERS CHECKED:




GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

CLIENT: Wib Crain SHEET: 10F 1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
I.I_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
3ol & 5 o | e SZ| PiEzomeETER
on OR
2 gl = z ELEV G w & 3 DYNAMIC PENETRATION WATER CONTENT, % = STANDPIPE
o | o SE| & w =g
Ful g DESCRIPTION s oeemh| 2 S |BE fg A RESISTANCE, BLOWS/0.3m Wob———6——W, |84 INSTALLATION
w o4 < S| F |9 <
° g Elm |2 B |2 -
m 'J) o 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown topsoil, organic material.
B Light brown silty sand. 0.25
i % Testpit
> backfilled with
B ] excavated
| Li.|< material.
Groundwater observed ontop of B 0.84
B bedrock surface.
[ END OF TESTPIT, BEDROCK.
B No groundwater ]
seepage
— 2 observed upon —
completion of
| excavating. i
— 3 ]
= 4 -
g GEMTEC Loceen: on
ACS';ASSUCLITEwTGISE;lclNEERS CHECKED:




RECORD OF TEST PIT 21-8

CLIENT: Wib Crain SHEET: 10F 1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
o) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
u_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
Sal & 5 > | e SZ| PiEzomeETER
2 el 2 z ELEV G w & g DYNAMIC PENETRATION WATER CONTENT. % 8 i STAr\Cj)gme
. gl € w (==
Fuw Q DESCRIPTION = 2| & |ZE|l @ |ARESISTANCE BLOWS/0.3m W———6—Ww, | Q4 INSTALLATION
w r é DEPTH 2 [ 8 % P L 9( g
[a]
8 = (m) € |z 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown topsoil, organic material.
B Light brown, silty-sand. 0.25
— 1
s Testpit
| < backfilled with
3 excavated
| L|><_I material.
— 2
i GW observed. -
i Till Formation - Grey silt, clay, gravel, [o7B7 ] 220
| and cobbles. /6‘/
N / 6{3
i AN
END OF TESTPIT, BEDROCK. 2.60
— 3
Groundwater
| seepage
observed at 2.2
meters.
— 4

GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

\ 4

GEMTEC LOGGED: BR

CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 21-9

GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

AND SCIENTISTS

CLIENT: Wib Crain SHEET: 10F 1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
I.I_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
3ol E 5 o | e 3£ PIEZOMETER
2 ID—: = d ELEV. % w ﬁ g DYNAMIC PENETRATION WATER CONTENT, % 'g m S Nt
£ 9} ‘| o SEl S w Er TANDPIPE
gl 2 DESCRIPTION = oerl 2 S |BE fg A RESISTANCE, BLOWS/0.3m Wob———6——W, |84 INSTALLATION
w o4 < S| F |9 <
° |3 Elm [z g |2 -
m 'J) o 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown topsoil, organic material.
B -
B Light brown silty clay- high clay 0.25
content.
% Tespit
B > backfilled with
8 excavated
B & material.
— 1
GW observed. 1.24
B END OF TESPIT, BEDROCK.
— 2
B Groundwater
seepage
| observed just
above bedrock
surface at 1.24
- m.
— 3
— 4
g GEMTEC Loceen: o
CONSULTING ENGINEERS CHECKED:




RECORD OF TEST PIT 21-10

GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

AND SCIENTISTS

CLIENT: Wib Crain SHEET: 10F 1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
u_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
3ol E 5 o | e 3£ PIEZOMETER
el o eev | S| w |Eg| 2 DYNAMIC PENETRATION WATER CONTENT. % e s o
£ 9} | m SEl S w Er TANDPIPE
gl 2 DESCRIPTION = oerl 2 S |BE fg A RESISTANCE, BLOWS/0.3m Wob———6——W, |84 INSTALLATION
w o4 < S| F |9 <
o |g Elm |2 5|2 -
m 'J) x o 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown topsoil, organic material.
N Tespit
backfilled with
B Light brown, clayey sand, moisture 0.25 e);ncg;’:}t.(:\?
presence. i
B 8 END OF TESTPIT, BEDROCK. 048
£
- £
=[O
O
DN
N SN
<o
5| O
B % 2
a|E
- L
7]
=
— 1 °
(7]
N No
groundwarter
= seepage
observed upon
completion of
- the excavation.
— 2
— 3
— 4
g GEMTEC Loceen: o
CONSULTING ENGINEERS CHECKED:




GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

CLIENT: Wib Crain SHEET: 10F1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
u_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
3ol E 5 o | e 3£ PIEZOMETER
2 gl = z ELEV G w & 3 DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
) | = >E| & w a-
gl 2 DESCRIPTION = oerl 2 S |BE fg A RESISTANCE, BLOWS/0.3m Wob———6——W, |84 INSTALLATION
w o4 < S| F |9 <
o |9 E [ m |2 |2 -
m 'J) o 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown topsoil, organic material.
| i 025
= Dark ilty clay. -
| % ark brown silty clay Testpit
S backfilled with
n 3 excavated
L|><_I material.
L Grey silty clay. 0.56
| END OF TESPIT, BEDROCK. 074 |
— 1 —
B No groundwater ]
seepage
— 2 observed upon —
completion of
| excavation. i
— 3 ]
— 4 ]
g GEMTEC Loceen: o
ACS';ASSUCLITEwTGISE;lclNEERS CHECKED:




GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

CLIENT: Wib Crain SHEET: 10F1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
I.I_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
2, Z . R 3£ PIEZOMETER
o | w o > £
2 gl = z ELEV G w & 3 DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
o | o SE| & w =g
gl 2 DESCRIPTION = oerl 2 S |BE 2 A RESISTANCE, BLOWS/0.3m Wob———6——W, |84 INSTALLATION
w o4 < S| F |9 <
o 19 Elm = B |2 -
m 'J) o 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown topsoil, organic material.
i N W
| S Dark brown silty clay. 0.25 Testpit
S backfilled with
8 excavated U
B = material.
w
i Grey silty clay. 0.51
B END OF TESTPIT, BEDROCK. 0.69
— 1 —
B No groundwater ]
seepage
— 2 observed upon —
completion of
N testpit. |
— 3 ]
- 4 —
g GEMTEC Loceen: o
ACS';ASSUCLITEwTGISE;lclNEERS CHECKED:




RECORD OF TEST PIT 21-13

CLIENT: Wib Crain

PROJECT:

JOB#:

100227.008

LOCATION: see Borehole Location Plan, Figure 1

Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON

SHEET:
DATUM:

10F1
CGVD28

BORING DATE: Apr 19 2021

GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

AND SCIENTISTS

[a) SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
u_lJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
32| & 5 > | e £ PIEZOMETER
ez X ELEV. G lw|d 3 DYNAMIC PENETRATION WATER CONTENT. % 8 i s oR
£ : el 2 W Ex TANDPIPE
Fuw Q DESCRIPTION s 2| & |ZE|l @ |ARESISTANCE BLOWS/0.3m W———6—Ww, | Q4 INSTALLATION
] T < DEPTH > Fl9 % P tlaz
[a] 3
2 = m € |z 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown topsoil, organic material.
i Dark to light brown silty sand, 0.20
| moisture present.
| % Testpit
> backfilled with
8 excavated
L Li.|< material
B Till formation -grey sandy-silt, minor ] 089
|, clay content, gravel, cobbles. ;/
- END OF TESTPIT, BEDROCK. i - 1.27
— 2
i No groundwater
seepage
o oberved upon
completion of
| excavation.
— 3
— 4
< GEMTEC LoGoED: BR
CoNSULTING ENGINEERS CHECKED:




GEO - BOREHOLE LOG 100496.001_GINT_VO01_2021_04_06.GPJ GEMTEC 2018.GDT 30/4/21

CLIENT: Wib Crain SHEET: 10F1
PROJECT: Hydrogeological Investigation-Burns Farm, 3929-3875 Drummond Concession Rd. 2, Perth, ON DATUM: CGVD28
JOB#: 100227.008 BORING DATE: Apr 19 2021
LOCATION: see Borehole Location Plan, Figure 1
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
I.I_IJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ %
3ol E 5 o | e 3£ PIEZOMETER
2 gl = z ELEV G w & 3 DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
. gl € w (==
Ful 2 DESCRIPTION I g '9_. é E| 2 A RESISTANCE, BLOWS/0.3m Wob———6——W, |84 INSTALLATION
w o < 2 <
N Eolm |2 2|3 3
m 7 o 10 20 30 40 50 60 70 80 90
IS Ground Surface
Dark brown topsoil, organic material.
i Light brown silty sand. 0.20
5 P .
- [§| [ T formation -grey sandy-sil, iay. =7 § 0.8 skt
vel. ted
i L% 9 ;’// A exrﬁifé’nil.
» 053
? X S;
! 3%
i A4
i (A,
B END OF TESPIT, BEDROCK. 1.65
— 2
B No groundwater
seepage
o observed upon
completion of
| excavation.
— 3
— 4
g GEMTEC Loceen: o
ACS';ASSUCLITEwTGISE;lclNEERS CHECKED:




C2: GRAIN SIZE



Client: ZanderPlan Inc. S - -
oils Gradin
‘ G E M T E C Project:  (Client: Crains Construction c/o Zander) EIS and Hydrog g
L ONS [ AINEE
G e Project # 100227008 Chart
o GRAVEL SAND
B SILT CLAY
L COARSE FINE COARSE| MEDIUM l FINE
100 : -
\\'\\ \Q\\
90 N e
N s any \\
N T~
N
80 \\\\- AN
NN \
70 \\'\\tK
al
60 A\
2 \ i\‘\u\u
& \ N T
~ 50 Ny el
19 N
A 40 \\ \\ \\
h{ \,
30 \ N AN
i\ N
N
20 \.\\x\‘\ Sa \
N
5 \.
10 =
0
100 10 1 0.1 0.01 0.001
— Limits Shown: None Grain Size, mm
Line Borehole/ | Sample % Cob.+ % % %
Symbol Sample Test Pit | Number Depth Gravel | Sand Silt Clay
—— 21-02 1 0.25-0.43 4.2 58.6 24.5 12.8
—a— 21-06 1 0.25-0.48 0.6 325 41.6 25.3
—0— 21-09 1 0.25-1.24 0.0 26.9 32.2 40.9
— g 21-13 1 0.89-1.27 7.9 52.2 27.1 12.8
Line e . USCS
Symbol CanFEM Classification Symbol D10 D15 D30 D50 Deo D85 % 5-75um
Sil d, lay, t |
ilty sand , some clay , trace grave N/A 0.00 0.01 0.05 015 0.21 0.74 245
- Sandy clayey silt , trace gravel N/A 0.00 0.01 0.03 0.06 0.40 41.6
Sandy silty clay N/A . . 0.00 0.01 0.04 0.24 32.2
g Silty sand , some clay , trace gravel N/A 0.00 0.01 0.06 0.13 0.20 246 271




C3: WELL RECORD SUMMARY



MECP Water Well Record Compilation
(Burns Farm- 500 m Radius)

Depth to Casing Depth ~ Water Found Static Water Water Detail  Well Use

Well ID Date Completed Depth (m)

Bedock (m) (m) (1)) Level (m)

3500700  1966-01-11 15.2 0.6 7.9 12.2 7.3 FR DO
7235419  2014-12-16 18.3 - 10.1 11.3,17.7 - uT TH
3512751 1999-09-02 15.2 1.5 6.7 12.8 9.1 UK DO
3515299  2006-04-11 - - - - - - -
3503526  1973-07-03 13.7 1.2 6.7 9.1,11.0 4.0 FR DO
3509721 1990-06-15 25.9 0.9 14.0 241 3.7 FR DO
7278692  2016-12-13 - - - - - - -
3514556  2004-06-09 12.2 1.8 6.7 10.4 4.0 - DO
7191389  2012-10-15 16.8 0.6 6.7 11.6, 13.8, 16.2 - - -
7237395  2015-01-19 18.3 - 10.1 11.9,17.4 - uT TH
3514825  2005-02-17 16.8 1.8 6.7 9.8,14.3 24 FR DO
7237394  2015-01-19 18.3 - 6.7 11.0,14.9,17.4 - uT TH
7235418  2014-12-16 18.3 - 10.1 15.2, 16.2 - uT TH
3501737  1947-06-09 8.5 - 1.8 - 1.8 FR PS
7254426 - 15.2 - 6.7 10.1, 13.7 - - -
3506269  1981-05-08 13.7 1.2 6.7 11.3 3.7 FR DO
7276572  2016-11-22 18.3 - 6.7 13.7,16.8,17.7 - - -
7235420  2014-12-16 19.8 - 10.1 11.3, 18.0, 19.2 - uT TH
3504964  1977-01-01 12.2 - 6.7 10.1 3.7 FR ST
https://www.ontario.ca/page/map-well-records

"Well Use"

th th :
Parameter o . 90 . Average Ll
. Percentile Percentile Mean

DO Domestic

ST Livestock Depth Water Found' (m) 10.1 17.7 14.0 13.6
IR Irrigation Static Water Level (m) 2.3 7.7 4.4 3.9
IN Industrial Depth to Bedrock (m) 0.6 1.8 1.2 11
co Commercial Total Well Depth (m) 12.2 18.9 16.3 15.8
MN Municipal

PS Public

AC Cooling and A/C

NU Not Used

TH  Testo " = GEMTEC

DE Dewatering (J‘

MO Monitoring CoNSULTING ENGINEERS

MT Monitoring Test AND SCIENTISTS

100227.008_ WWR_Comp.xisx



C4: SECONDARY WELLS



;»
z/' Ontario

Measurements recorded in:

Ministry of
the Environment

[Q/Knperial

[ Metric

/—)17%/

Well Tan No. (Place Sticker and/or Print Below)

Tag# :A1746

613

Well Record

Regulation 903 Ontario Water Resources Act

Page

I

of

Well Owner’s Information

First Name Last Name / Organization E-mail Address [ Well Constructed
Croirun) LAt — by Well Owner
Mailing Address (Street Number/Name Municipality Province Postal Code Telephone No. (inc. area code) |

/00 Y)?aém&;

A/ /e(m{, /Q'?/

Vﬂ/)cibezxja

O,

KoHaBo

L/3 3685 330

Well Location

Address of Well Location (Street Number/Name)

e/ o/ /(Qucm’zﬂné%{(

p

hi
A@umw# 750(,

L

ot Concession

7

! Las b

Coun /D:é’friEt/Mumc;pzﬂty City/Town/Village Province Postal ode
, > Ontario 36 j}
UTAM Codrdinates Zone Easting Nor(hmg Municipal Plan and Sublot Number Other
NAD | 813 /;/157?9/’1[, 01614973 94> — —
Overburden and Bedrock MatenalslAbandonment Sealing Record (sse instrictions on the back of this form)
General Colour Most Common Material Other Materials General Description Fmr?qepth (m/ﬁ)
7 / /
Clay / jZ?AﬁM&Z/ o, 3 .
mw ,g{ce/fm’,d,ﬁw / 3 ; Pz S
]/'MM Y isin) denddone A3° | po
Tesd Wett 7/
Annular Space Results of Well Yield Testing
Depth Set at (m/f) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material-and Type) (M) [} Clear and sand free Time| Water Level | Time | Water Level
7 ¥ ; .
O 3 3 / 02 g{é o Z o0 4; 5‘ [kCther, specify @&*aeé? (mlrj) (i)~ {(min}|  (m/R)
; AL 7L - If pumping: discontinued, give reaséf: fif;
o) Paga Qa///?/]/wal‘ 0.05% S I I R /
E.MAAW /iﬁlo"f/);d Pump intake set at (m/A?) 5 Nl 5 7 /
50 s 7* 7 (/] 7 ‘ é 2
/
Pumping rate (/min / GPM 3 3.4
Method of Construction Well Use umping rate (imin ) /7' 7 &) y; 7../2';2 7
[ cable Tool [} Diamond [Public [l Commercial 7] Not Used Borai ?ﬂa 4, 4 :71 7 fe) 4 7' é,g
Rotary (Conventional) - [L] Jetting [ bomestic %)Aunicipal [Z] Dewatering uration ot.pu 9 . 5 7 5 7/
[ Rotary (Reverse) [ Driving L] Livestock Test Hole [.] Moenitoring f | -t hrs# oo omin 7, 70 /7. é 2 5
[ Beéring [.] Digging [ irrigation ["1-Cooling & Air Conditioning Final water leve] end of purping (miAt) 1670 / 10
[ Air percussion [l industrial 7 é 2 d 7'70 7: @1 g
[C] Other, specify i [1] Other, specify If flowing give rate (min / GPM) 15 7, "]0 15 7 @2
Construction Record - Casing Status of Well 50 - 20 7 éﬂ
inside Open Hole OR Material Wall Depth (m/ft) [J water Supply Recommended pum?/depth (m/ft) 7. 0
Diameter |- {Galvanized, Fibreglass, | Thickness Rept t Well 1
(cmvin) Concrete, Plastic, Steel) (emvin) From To U :StE:jl:en e 2 7 7ﬂ 25 /7 é"z'
) Recommended pump rate s
é 4 \/Zé / 43 : 7 tg a [:I Recharge Well (Vrriin 7 GPM) 30 ﬁ7 /7 30 ?7', é;z
LN Sl 5 (e744] O [] bewatering Well :1,0 @/D M e i : 0 )
O absiwaﬁor;{ alndlor Well production (igh# 7 GPM) 7.1 7.6 :1'/
onitoring Hole / P
{7 Alteration s 0 l%lﬂ 50 ) 50 ., bl
(Construction) D'_S_'"fECtEdT, (7 14 ! / ! 7
[] Abandoned, [rves [ No 601 77,7 60 o £

Insufficient Supply

Construction Record - Screen

["1 Abandoned, Poor

Outside : Depth (m/fi)
Diameter | pygtic e Steely| ~ ShotNo. E
(cmiiny i j rom To

Water Quality
[] Abandoned, other,

specify

[ Other, specify

Water Details

Hole Diameter

Water found at Depth Kind of Water: [ |Fresh [[ldntested Depth (m/ft) Diameter
- From To (cm/in)

egé (m/it) [ Gas | [ Other, specify __ i 7 ;

Water found at Depth Kind of Water: (j Fresh Mntested 0 2;? gj’ycﬂ

//Q (/) ] Gas

Water found at Depth
77 o) CGas 1]

Other, speley J—

Well Contractor and Well. Technician Information

Business Name of Well Contra:tzr

L) Dot dons lstd Wouctlonny

Well Contractor’s Licence No.

A5 15 &

Map of Well Location

Please provide a map below following instructions on the back.

Yest wele #

/

Busnnes /Address (Street Number/Name)

/\Au’ﬂ j/m»/fd’ /?J()/ /)70

Municipalit

ov:nce “Postal Code Business E-mail Address

Ow 0.l

//, o (Dhnens

u};/ij/ I*J@At’/“f’)&t ca

Bus.Telephone No. (inc. area code)

Mq J31A1812925  Lhall NaeK

Name of Well Technician (Last Name, First Name)

Well Technician's Licence No. |Signature of Téchnician and/or Contractor

TR 28  Mad dail

Date Submitted

A0./5 0/ /9

<
st Cen
Comments:
Well owner's Datz) Package Dehvered Ministry Use Only
information / Audit No
package ‘? Z
delivered DtW = I d 199127
- te
B Ves Qf e /or omp e
[INo QJ )0/‘/?
A T T A

0BO6E (2007/12)  © Queen’s Printer ﬁr Ontario, 2007

Ministry’s Copy



;»
z/' Ontario

Measurements recorded in:

Ministry of
the Environment

[Q/Knperial

[ Metric

/—)17%/

Well Tan No. (Place Sticker and/or Print Below)

Tag# :A1746

613

Well Record

Regulation 903 Ontario Water Resources Act

Page

I

of

Well Owner’s Information

First Name Last Name / Organization E-mail Address [ Well Constructed
Croirun) LAt — by Well Owner
Mailing Address (Street Number/Name Municipality Province Postal Code Telephone No. (inc. area code) |

/00 Y)?aém&;

A/ /e(m{, /Q'?/

Vﬂ/)cibezxja

O,

KoHaBo

L/3 3685 330

Well Location

Address of Well Location (Street Number/Name)

e/ o/ /(Qucm’zﬂné%{(

p

hi
A@umw# 750(,

L

ot Concession

7

! Las b

Coun /D:é’friEt/Mumc;pzﬂty City/Town/Village Province Postal ode
, > Ontario 36 j}
UTAM Codrdinates Zone Easting Nor(hmg Municipal Plan and Sublot Number Other
NAD | 813 /;/157?9/’1[, 01614973 94> — —
Overburden and Bedrock MatenalslAbandonment Sealing Record (sse instrictions on the back of this form)
General Colour Most Common Material Other Materials General Description Fmr?qepth (m/ﬁ)
7 / /
Clay / jZ?AﬁM&Z/ o, 3 .
mw ,g{ce/fm’,d,ﬁw / 3 ; Pz S
]/'MM Y isin) denddone A3° | po
Tesd Wett 7/
Annular Space Results of Well Yield Testing
Depth Set at (m/f) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material-and Type) (M) [} Clear and sand free Time| Water Level | Time | Water Level
7 ¥ ; .
O 3 3 / 02 g{é o Z o0 4; 5‘ [kCther, specify @&*aeé? (mlrj) (i)~ {(min}|  (m/R)
; AL 7L - If pumping: discontinued, give reaséf: fif;
o) Paga Qa///?/]/wal‘ 0.05% S I I R /
E.MAAW /iﬁlo"f/);d Pump intake set at (m/A?) 5 Nl 5 7 /
50 s 7* 7 (/] 7 ‘ é 2
/
Pumping rate (/min / GPM 3 3.4
Method of Construction Well Use umping rate (imin ) /7' 7 &) y; 7../2';2 7
[ cable Tool [} Diamond [Public [l Commercial 7] Not Used Borai ?ﬂa 4, 4 :71 7 fe) 4 7' é,g
Rotary (Conventional) - [L] Jetting [ bomestic %)Aunicipal [Z] Dewatering uration ot.pu 9 . 5 7 5 7/
[ Rotary (Reverse) [ Driving L] Livestock Test Hole [.] Moenitoring f | -t hrs# oo omin 7, 70 /7. é 2 5
[ Beéring [.] Digging [ irrigation ["1-Cooling & Air Conditioning Final water leve] end of purping (miAt) 1670 / 10
[ Air percussion [l industrial 7 é 2 d 7'70 7: @1 g
[C] Other, specify i [1] Other, specify If flowing give rate (min / GPM) 15 7, "]0 15 7 @2
Construction Record - Casing Status of Well 50 - 20 7 éﬂ
inside Open Hole OR Material Wall Depth (m/ft) [J water Supply Recommended pum?/depth (m/ft) 7. 0
Diameter |- {Galvanized, Fibreglass, | Thickness Rept t Well 1
(cmvin) Concrete, Plastic, Steel) (emvin) From To U :StE:jl:en e 2 7 7ﬂ 25 /7 é"z'
) Recommended pump rate s
é 4 \/Zé / 43 : 7 tg a [:I Recharge Well (Vrriin 7 GPM) 30 ﬁ7 /7 30 ?7', é;z
LN Sl 5 (e744] O [] bewatering Well :1,0 @/D M e i : 0 )
O absiwaﬁor;{ alndlor Well production (igh# 7 GPM) 7.1 7.6 :1'/
onitoring Hole / P
{7 Alteration s 0 l%lﬂ 50 ) 50 ., bl
(Construction) D'_S_'"fECtEdT, (7 14 ! / ! 7
[] Abandoned, [rves [ No 601 77,7 60 o £

Insufficient Supply

Construction Record - Screen

["1 Abandoned, Poor

Outside : Depth (m/fi)
Diameter | pygtic e Steely| ~ ShotNo. E
(cmiiny i j rom To

Water Quality
[] Abandoned, other,

specify

[ Other, specify

Water Details

Hole Diameter

Water found at Depth Kind of Water: [ |Fresh [[ldntested Depth (m/ft) Diameter
- From To (cm/in)

egé (m/it) [ Gas | [ Other, specify __ i 7 ;

Water found at Depth Kind of Water: (j Fresh Mntested 0 2;? gj’ycﬂ

//Q (/) ] Gas

Water found at Depth
77 o) CGas 1]

Other, speley J—

Well Contractor and Well. Technician Information

Business Name of Well Contra:tzr

L) Dot dons lstd Wouctlonny

Well Contractor’s Licence No.

A5 15 &

Map of Well Location

Please provide a map below following instructions on the back.

Yest wele #

/

Busnnes /Address (Street Number/Name)

/\Au’ﬂ j/m»/fd’ /?J()/ /)70

Municipalit

ov:nce “Postal Code Business E-mail Address

Ow 0.l

//, o (Dhnens

u};/ij/ I*J@At’/“f’)&t ca

Bus.Telephone No. (inc. area code)

Mq J31A1812925  Lhall NaeK

Name of Well Technician (Last Name, First Name)

Well Technician's Licence No. |Signature of Téchnician and/or Contractor

TR 28  Mad dail

Date Submitted

A0./5 0/ /9

<
st Cen
Comments:
Well owner's Datz) Package Dehvered Ministry Use Only
information / Audit No
package ‘? Z
delivered DtW = I d 199127
- te
B Ves Qf e /or omp e
[INo QJ )0/‘/?
A T T A

0BO6E (2007/12)  © Queen’s Printer ﬁr Ontario, 2007

Ministry’s Copy



P

z/’ Ontario

Measurements recorded in:

Ministry of
the Environment

mperia[

[ Metric

" Tag#:A174

af i PV alind ”eIOW)

607
/4179607

Well Record

Regulation 903 Ontario Water Resources Act
Page /  of

v

Well Owner’s Information

First Name

(e )

/Zf

Vralisiodior’

Last Name / Organization

E-mail Addreis/’/

1 welt Constructed
by Well Owner

WMailinig Address (Street Number/Name)

C%Awd LA KR,

Municipality

Province Postal Code

o

HoH 2B

&3

Telephone No. (inc. area code)

b3 268 2308

i

Well Location

/So0 7@)&%«%‘%

D aler by
d

Address of Well Locatign (Street Number/Name)

/Q//"szdf Y /lQ/‘fILW‘X‘

Towpship
f@zamam‘?mﬁ(

Lot

7

Concession

/(.pc”

County/District/Munitipality City/Town/Village - Province Postal Code
) Y 2, Ontario /({7/:4/{ 55&?
UTM Coordirales [Zone | Easting Northing Municipal Plan and Sublot Number Other

NAD

813

£ 40 4303

G T 4101312

[600 /(Qﬁ /WMO'erQ.»

/

Overburden and Bedrock Materials/Abandonment Sealing Record (see instructions on the back of this form)

General Colour

Most Common Material

Other Materials

General Description

From

Depth (m/ﬂ)

ARTH

S

/

4

@‘fﬂ/ £

dandaderi

ad

287
rd

/g’vfgu n/

HE

30

C9.7/‘(1/(;/ LD dnd oL F0 // 37 :
@w)g/ btown) dandaline 7 ; 577
}’M-qu L dend T S5 45

Annular Space

Results of We

| Yield Testing

Depth Set at (m/ft) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) lis) ("] Clear and sand f&/ / Time | Water Level | Time | Water Level
7/ V2 [Dether, specity - Cifprec A, (min) | (m/)  |(min)|  (mAY)
0 I3 A ;gzz,{m/ Lenenls .04 | Siaic
o If purnping discontinued; give refdon: Level
’;?/??»/ﬁzuwj)amz,f d. 04+ e 1 /5?/ 503"
43
Lé g drt] /)/ﬁu%/,d 4&’& Pump intake setat (m/t) 2 G 5 ; 7
A 5,7 591 |2 1/56/
rd
; ; KREY) 3
Method of Gonstruction Well Use Pumping rate {ifmin / GPM) /5 %)‘ /5.6 v
["FCable Tool [ Diamond [ Public [ Commercial [ Not used éi 0. 276080 4 }59;}, 4 /5 é
DHotary ( . [ Jett 0 X i ; Duration of pumpiig ; -
ry (Conventional) Jetting Domestic ] Municipal 8| Dewatering . / ) 7/
[T Rotary (Reverse) [ Driving [JLivestock L Test Hole ] Ménitoring od brs+ min 5 / 9. %t 51/5 T
[ Boring [ bigging Clrrigation [77 Cooling & Air'Conditioning Final water level end of pumping (m/f)} 4 10 7/
[T air percussion [industrial /5 59 fgq A 5 /5 4 .
[C] Other, specify ..ol [L]-Other, specify Ifflowing give rate (Vmin / GPM) 15 {5, Cf’) 15 / 5 ¢ ’
Construction Record - Casing Status of Well o 7 /
- 20 & 2
D!nsm? Operi Hole OR Material Wall Depth (m/f) EXWater Supply Recommended pymp depth (m/ft) /51 2 7 ° / 5§
iameter | (Galvanized, Fibreglass, | Thickness /
(cmv/in) Concrete, Plastic, Steel) {emvin) From To = R::tla’-'c;r;ent el }7[ & 25 / 5 vC]S 25 / S - 59
o - 7 7 | 07 Resharge Wel Recommended pump rate 30 g e 39 : /
é’ W) 4 7/&/? &) 33 [] Dewatering Well (i /GPuM) . . /gq}f 7 i6 g
! 6 gp Oy 40 | fegy 40| 5 g7
[ Observation andior | [wieif produgtion(#i#%in /- GPM) 59 /5.
Monitoring Hole e 7 ;s
[ Atteration - 200 a0/ 50 5’9‘(} 50 /5 g
(Construction) Disinfected? 7 7 ‘ 7
(7 Abandoned, jtVes [ InNo 60 | /5Gd | 60| jg &
. Insufficient Supply
Construction Record - Screen ["] Abandoned, Poar Map of Well Location
[gi):rtﬁggr Matarial S Depth (m/fl) Water Quality Please provide a map below following instructions on the back.
(cmvin) | (Plastic, Galvanized, Steel) Ot INO: Erom Ts (] Abandoned, other, [
specify I
S s {
[_] other, specify j
e [ FE e
Water Details Hole Diameter I 190 = "
Water found at Depth Kind of Water: | |Fresh [L+dntested Depth (m/f) Diameter | ?th “ f
From To (cmiin)
7 oy . S > y i |
Water f}und at Depth Kmd of Water i Fresh !&U’ntested O §;3 g{%/, i & .
59 (m/M) {1Gas | [ Other, specify _ e { éy
Water found at Depth Kind of Water: | "Fresh Fl;m?;tested ‘ /é d
6_3 (m/ft) [ Gas | |_|Other, specify [ﬁ + Drbhmm an

Well Contractor and Well Technician Information

Business Name of Well Contractor

L;%LL/JZ)/&//”M //ﬁ’?{ 9 /c}/UMM

Well Contractor’s Licence No.

A 51508

Business/f

ddress (Street Number/Name)

256 A/xw,a//m%/ ,

K% e ﬁn’

Munlcxpallty
d)ﬁﬂ&é

vmce

W

Postal Code

KOG I

Mo

Business E-mail Address

wilfhaliHde be ll net.ca

Bus.Telephone No. (inc. area code)

6%%3%&&0

Name of

33 a ll

ell Technician (Last Name, First Name)

Newe

Well Technician's Licence No.

Taa |

Nk Hlagd

Signature of Technician and/or Contractor

Date Submitted /’é

A0/4 /A

Comments:
erll O\At/_ner’s Date Packa e Dellvered/ Ministry Use Only
information -

" p 'Z? F) AuditNo 7
ez 199120
Lives Date Work Compteted /,é
(N “QFQ / 5’/'“ v/ 9‘

0506 ( 2007/12)

© Queen’s Printer for (Sntano 2007

Ministry’'s Copy
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Measurements recorded in:

Ministry of
the Environment

7] Metric

[]‘ﬂnperial

Ai74 b4

Well i’_;n Al~ /Dlanm Rtinlar andine Drint Baloy)

ag#:A174614

Page

Well Record

Regulation 903 Ontario Water Resources Act

of‘

Well Owner’s Information

First Name

Conin i) Corialivcstsor

Last Name / Organization

E-mail Address

——

] well Constructed

by Well Owner

Mailing Address (Street Number/Name) Municipality Province Postal que Telephone No. (inc. area code)
o0 bty Eohon KRR Db Or Ko HaBy 473 J68430€
Well Location
Address of Well Location (Street Number/Name) Township Lot Concession
Gnd Con, conmind, 7 ! Cpok
County/Dustr:ct/Muntcupallty City/Town/Village Province Postal Code ,
. 7 7
P / /Q%ZZ/ Ontario /<;f7 p‘/ﬁ A=
UTMCéordinates | Zone Eastmg Northing . Municipal Plan and Sublot Number Other
neo (813 / 814104/ 191914917 1449 — —

Overburden and Bedrock Mater!alsIAbandonment Sealing Record (see instructions on the back of this formi)

General Colour Most Common Material Other Materials General Description Froraemh (m/gé
Teal lleel Z 3
/ / v
%24/ Qracecl p) 3 S
e
Qresy A 37 37
i pur7t) A J/ 37" G0
Annular Space Results of Well Yield Testing
Depth Set at (m/f) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
Fron} To ‘ (Material and Type) (m/it) [ Clear and sand free Time | Water Level | Time | Water Level
z , LA Other, specify (- érﬁéﬁ (min)|" Ay |(min)|  (mMY)
L 33 S Ll e é D09 Static
If pumping discontinued, give reggon: Level
nZ/ ﬁd ,,,,, (bf MC/ i 1 ,, / 1 7/
2.7, g.32 . 3.33
,/w Pump intake set at-(my/ft) 5 /
7 557 2732 | 2] 823
/
v T 3 Hy 3 4
Method of Construction Well Use Pumping rate (Vmin / GPM) ‘g 5"1 7 § 93 7
] Cable Tool ] Diamond [l Public ] Commercial [} Not tised B ,:Qﬂ ‘f?,ﬁ m 4.5 23 4 54 2
Duration of pumpirgg/ ¥
EXGtary (Conventional) - [] Jetting [] Domestic [l Municipal -] Dewatering g 5 7 7
[ Rotary (Reverse) [T Driving [ Livestock {Test Hole -] Monitoring | L s+ min 8‘ 32 5 Q 2 3
[ Boring [ pigging [Mirrigation [ Cooling & Air Conditioning Final water level end ’Df pumping (m/f) 10 8‘ 3{) / 10 g 9% 4
1 Air percussion [ industrial g . ‘;}3 ‘e 7 oaks vi
[ Other, specify ..o [] Other, specify If flowing give rate (Vmin /. GPM) 15 g 22 15 g 23
Construction Record - Casing Status of Well \ / Vi
20 - 20 5
Dinside Opén Hole OR Matsrial Wall Depth (m/ft) [7 water Supply Recommended pump depth (m/ft) 9.32 7 g 515
iametar {Galvanized, Fibreglass, Thickness - .
(cr/in) Coricrete; Plastic, Stesl) (cmvin) From To L1 Replacement well 4/0 2518 DA 25 g ";}3
Lrest Hole ¥ -
; 7 Recommended pump rate 3 /
/) // # Z} CI/‘?? & % g/ D Recharge Well (Vrriin 7 GPM) 30 g ,5,;1 30 8‘ bg 3
L ée / 5 g ] Dewatering Well O G0N 10 lo 7 40 y,
L] Observation and/or | ['Well production {rtin 7.GPM) g. =2y .23
Monitoring Hole O . Lt 7
] Atteration ooy /2R 20 8 i :7)‘2. 50 g j%
(Construction) Disinfected? / 7/
B AN
[] Abandoned, HYes [ INo 60 CZ 32 60 g‘cjg
- Insufficient Supply -
Construction Record - Screen [7] Abandoned, Poor Map of Well Location
Outside Niateiai Depth (/) Water Quality Please provide a map below following instructions on the back.
Diameter ; ; Slot No. . f
X (Plastic, Galvanized, Steel) Erom To [[] Abandoned, other, —— L
(cnvin) specify / 6 <& 7(/ [C/ (2/[
O Other specify
Water Details Hole Diameter 300 o J
Water found at Depth Kind of Water: | |Fresh [LHhtested Depth (m/ft) Diameter " oo
- From To (cmv/in) P
& j (/) T - 7 ~ : I
Water found at Depth Kmd of Water VVVVV “IFresh EAUntested Vo) 3:3 5’/;6/]]

5 7 (m/ft) [ 1Gas  |_|Other, specify _

Water found at Depth Kind of Water: [}

Fresh
(m/t) [ |Gas | |_|Other, specify

Well Contractor and Well Technician Information

Busmess Name of Well Contractor

ddress (Street Number;N

Well Contractor’s Licence No.

215 15 |8

éﬂM

J
(
l
f

And @O//) .

S—

Comments:

Busmess a}n;) Mﬁnicip{ality
) 5/ oﬂg ,///}Mi/ o/ W / ”70 ald s [gfi«zz@w
Province Postal Code Business E-mail Address

O/ Ko\Gr1mp

wilFhalll+debellnet.ca.

BUs. Telephone No. (inc. area code) | Name

4 [BRTSA9133

of Well Technician (Last Name, First Name)

al) Mark

¥rall Technician's Licence No.

Signature of Technician and/ot Contractor

T2 AR g A]abMall

Date Submitted

A0 /5.0 1/

Well-owner's
information
package
delivered

A Tes
[ INo

675 0771

Date Package Delivered

Date Work Completed
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Well Record

Regulation 803 Ontario Water Resources Act

of

Page [/

Well Owner’s Information

Well Contractor and Well Technician Information

Business Name of Well Contractor

sﬁ%@[&/ MJM

Busines Address Street Number/Name)

2567 400 Swio L4 RPN

Well Contractor’s Licence No.

A5 15 &8

Tw.

|r Name Last Name / Organization E-mail Address 7 Well Constructed
vora [orolelior by Well Owner
Mailing Address (Street Number/Name Municipality Province Postal Code Telephone No. (inc. area code)
\ B e iR LA t g ] A
/800 77,@4’%/ /»Aﬁ . Gf1 Diaberdy, Or  fpHABo 6/3245 23063
Well Location V
Address of Well Location Street Number/Name) Towpship Lot Concessson
é/- J
Jbb0 Xﬁfw/m/}m/ﬁ /ig‘té.’/)’n/)’)tc’h,é(, 7 / e
County/District/Municipality City/Town/Village Province Postal Code ,
. 5
(3%41/&4//1; ﬁ;’/:ﬂ/ / Ontario A 76’{565
UTM Coordinates | Zone , Easting Northing Municipal Plan and Sublot Number Other /
no 813 /S| 0B84 7149171461/ 6 foo
Overburden and Bedrock Materials/Abandonment Sealing Record (see instructions on the back of this form)
General Colour Most Common Material Other Materials General Description Fmraepth (m/frt)
7 r7oukd
579 0 v/ 2
X g A /
;/wu; dandaideni /A 3 ;
/ ) . ys
Yt t%ﬂj dandoZloni Jé 7 I3 7
" : Iy 4, . Y 5
2 LAls o dandalony 5" 57
T Ao L agndidsne 57 60
-/
Annular Space Results of Well Yield Testing
Depth Setat (m/ft) Type of Sealant Used Volume:Placed After test of well yield, water was: Draw Down Recovery
From. To (Material and Type) (/) [TClear and sand fr 5 Time | WaterLevel | Time | Water Level
0 7 3 3 7 5.0 / 55 ([} Cther, spec:fy ,&t‘j{,{édﬁ (min){ . Am/M) - i(min)| (MM
/W - ’ If pumping discontinued, give reééon ft;\’f;‘?
/Q/ @WCUMW 0. 04 ) 7 } 7
% o et £0.22 £0.2
/ﬁx[,{/‘e/ J Wk Pump mtake set a/(m/ft) gl P 7 2 /
ﬂ 032 /0.2
Purmpi 99 /GPM S g3/ ‘|3 2 /
Method of Gonstruction Well Use umping rate. (Vi ﬁr’) /0.3 S Lo
"] Cable Tool ] Diamond [ Puiblic [l Commercial [} Not used Surai ;Q‘O 4P 4 0.3/ 4 /p, 2. /
otary (Conventional) [ Jetting I Domestic I Muriicipal 1 Dewatering ur? ion o pumpéﬂg” . 5 7 ‘ /
[JRotary (Reverse) [ Driving [T Livestock [[JFestHole [ Monitoring | | =me hrs+ min ] ,3/ 5 /ﬁ} 2
[T Boring [ bigging [T trrigation "] Cooling & Air Conditioning Final water level end of pumping (m/) /s ! /
10 10
[T Airpereussion 1 industrial /6) . O’L ’ /0;5/ /é)mﬁ/
[T Other, specify ..o i [ ] Other, specify If flowing give rate - (Ymin/ GPM) 15 {D.\,,g/ 15 //;2
Construction Record - Casing Status of Well 3 / /
20 20 g
Dlnside Open Hole OR Material Wall Depth (m/f) [Ewater Supply Recommended pump/ depth (m/f) i a'? / 5 / 0.2 v
iameter (Galvanized, Fibreglass, Thickness rf g
(cmiin) | Concrete, Plastic, Steel) | (crin) From To %,R;‘Taﬁmem el 0 2 par |2 4
/ . est Hole Recommended pump rate Vs /
/ 4 %// /’7[@//?,] O ?3 /.| [J Recharge Well (Vmin/ GPM) 30 03/ 30 /ﬂ,.ﬁ
&2 e 4 [] Dewatering Well ;Z il Qﬂ/” 40 4 7 0 .
[} Observaton andior | | e prodchn (it / GPM) )52 0.4 ,
onitoring Hole i R
] Atteration o G /Q}/D A% 50 /59 3‘}. 50 /&’ ;2
(Construction) Dfs'“feCtEd?,,, U 4 « /
[] Abandoned, LMS L:I'Ne 60 ) _.52* 60 /40 97’
- Insufficient Supply T
Construction Record - Screen [7] Abandoned, Poor Map of Well Location
Qutside v Dipth (mift) Water Quality Please provide a map below following instructions on the back.
Diameter .2 Material Slot No
(Plastic, Galvanized, Steel) . Erorm To [T} Abandoned, other,
(cmvin) speci ,
pecify !
,,,,,,,,,,,,,,,,,,,,,,, ; !
[} Other, specify 1 &0 ) 7Cf‘0m ,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Lence |
Water Details Hole Diameter o /
Water f/ound at Depth Kind of Water: [_|Fresh f-40ntested Depth (m/) Diameter
;;;;;;;;; From To (cm/in) {
j7 (m/f) | Other, specn’y . — ya 7
Water f(/;und at Depth K:nd of Water: | Fresh lQL’J'ntested 1o 33 K Yen ) {
58’ (m/At) {1Gas | |_|Other, specrfy ,,,,,,,,,,,,,,,,, { e ‘
Water found at Depth Kind of Water: | \Fresh f
(m/i) [ 1Gas | || Other, specify . : TR ‘
Ind Drgmmon d

i

Municipality 7

ertf@//fs ASIUAN

Province Postal Code

On Ko

Mo

Business E-mail Address

wil Ehall td @ pellnet.ca

Bus.Telephone No. (inc. area code)
Lol

L1188 129 35

MHall Nark

Name of Well Technician (Last Name, First Name)

JLTaufTechnrcran s Licence No.
A8 A

Signature of Techmcrarzrﬁﬁr Contractor

N D

Date Submttted

O/ |/ B/

Comments:

Well owner's
information
package
deliverad

Date Pack?j-e Delrvered

Ministry Use Only

AuditNo,Z j- 9@12 2

Date Werk Completed

AYes

:ta/‘; aw

- 'No

/é

0606E (2007/12)

@ Queen’s Printer for Ontario, 2007

Ministry’s Copy
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Ministry of
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the Environment

[Hmperial

A~

Tag#:A174608
A 17408

Well T ow)

Well Record

Regulation 903 Ontario Water Resources Act
/ of [/

Page

Well Owner’s Information

Firs ame“ . }ast Name { Organization E-mail Address ] Well Constructed
vy [ T by Well Qwner
Mailing Address Street Number/Name) Municipality Province Postal Code Telephone No. (inc. area code)
/$00 ﬁ?&M CQ/:/W Roed RR; | Dnabudyy | Op  KOHIPO 413 2652308
Well Location d
Address of Well Locatxon Street Number/Name) Township Lot Concession
o
A nd Lonmer cmomond.
County/District/Municipality Citjﬁwn/vmage Province Postal Code
. Ceozt Onario Yy }/ 383
UTR1 Coordinates | Zone | Easting Northing Municipal Plan and Sublot Number . Other
P ; 4 - o i “ . e .
neo (813 /R A037 < N9 T748 197 2bbo fsimponsad '

Overburden and Bedrock Materials/Abandonment Sealing Record (see insiructions on the back of this form)

General Colour

Most Common Material

Depth (m/ft)

Other Materials General Description

A

LarzA /ﬂguz /C)/Ld,l»ej)

From
é g

.A]/%

V
25

Griocy
V,/%w

DA g

z
35" B0’

fz‘tﬁu //1 ,/

o _gandadone

/4 7
30 50"

- 4 7
}%Aw:z [ L WE/ 7?;2@% dandadine g0 éO
Annular Space Results of Well Yield Testing
Depth Set at (m/ft) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) (M) ["1Clear and sand free, Time| Water Level | Time | Water Level
0 / 3 2 ’ 2 é)ﬂ 74 D O Y [k Ciher, specify %M Z(L (minj |~ (mA)  |(min)|  (m/A)
y i -
&fd Ll vy * If pumping-discontinued, give: refigbn: Static
= - Level )
A 6&54 Gaizel) MMZ O.O8 e ] Ay /
LS4 41‘(] ) z/% Pump intake set at(m/f) 2 3, ;/:2 7 5 g 7
/ O WA ?dﬁ/ 5
e
- - 3 3
Method: of Construction Well Use Pumping rzt; (l/mm/(il;f;) @43 7 g,;lE 7
[ Cable Tool [} Diamond [C)'Public [} Commercial [ Not used : 4 }?ﬁ 4 g’ug{ 4 8’9‘5
Duration of purgbih :
- . ) . e ; uration of purpihg
LAotary (Conventional) [ Jetting 7] Domestic 1 Municipal U] Dewatering ; 5 7 p /
[ I Rotary (Reverse) ] Driving ] Livestock [L-TEst Hole [ Monitoring | | oot s+ - .min 1% ‘7‘*9\» 5 g’,ZE
0 i ) : \ . iy 7/ i
[ Boring [ Diggirig [Trrigation [.] Cooling & Air Conditioning Final water level E‘Nd of pumplng MmN 44 g’ 42, 10 g 2 5
L1 Air percussion [ mndustrial Q :}\6’ . 7 4 4
[l Other specify. oo oi [[] Other, specify If flowing give rate: (Vmin 7 GPM) 15 ? “}9\ 15 Q . ‘;{5
Constriction Record - Casing Status of Well / L7
20 20
Dmsidete Open Hole OR Material Wall Depth (m/ft) [ Water Supply Recommended pump depth (m/ft) Q. 3 7 £.25 e
iameter ‘| - (Galvanized, Fibreglass, | Thickness g
(erm/in) Concrete, Plastic, Steel) (crv/in) From To %;ip:?imem el ’)L @] 25 . L}g 25 g A 5
: : 7 estnoe Recommended pump rate / 4
é// )Jé./ , %C/ﬂ Y] 3n3 /1 [] Recharge Well (Vimin/ GPM, V 30 Q 43 ~ 30 g\(jg
£ z : [] Dewatering Well ﬁ,(f)\ gl[)/”?"? ) 40 7 10 : 7
O Sﬂba‘etrv,atior;1 alndlor Well production Wihin / GPM) 8.3 , Eas .
onitoring Hole )
1 Atteration 60 th 50 % .4’3 / 50 ?y\g
(Construction) Dlsmfected’? (/ 43 ’ /.
J [
[ Abandoned, Tves [ No 6u 87‘ . 60 9 A5

Insufficient Supply

Construction R

ecord - Screen

[} Abandoned, Poor Map of Well Location

Outside
Diameter
(cnifin)

Material
(Plastic, Galvanized; Steel)

Slot No.

Water Details

Water found at Depth

507 wm

Kind of Water: {

_iOther, spec;fy

IFresh [LHohtested

Depth (m/At) Water Quality Please provide a map below following instructions on the back.
Efom To [T] Abandoned, other, )
specify \ / tj._ 5
J Other spec:fy {
— ' Lrom
Hole Diameter 160
Depth (m/ft) Diameter | F@ NGl
From To (cm/in)
S — 7/ / e

Water f(};nd at Depth

WEN L In

Kmd of Water: |
["lother, speCIfy

B Fresh Wtested

O |33 R thn /

{

Water found at Depth Kind of Water: | !Fresh Untested —i
(m/t) | 1Gas! [ |Other, specify . ' ;’2 N CQ :Df“\(,t m mon 6{
Well Contractor and Well Technician Information
Business Name of Well Contragtor Well Contractor's Licence No.
i) b azZ/U/\//{wm /(/LU AQMM A5 15 8
Businesé Address (Street Number7Name M Municipalit Comments:
#) - f
éZ?A M’Wﬁ J/Lﬁ/}a ‘ /?bp/ MG dn//x (Smdan
Province Postal Code Busmess E-mail Address
EKED ié’i / m/) LL)} /P /)/I ///4_/} ® be//(VH" fd(( ?l/_‘\/fglr!n%\:éggr’s Date Package Delivered 'Ministry Use Only
Bus.Telephone No. (inc. area code) |Name of Well Technician {Last Name, First Name) package ;20/% % / Audit Noz /L 9 9 A 2 1
6 / 8' a 781 ‘9@ ’%(‘? //f}’ // /”("P s /( dili“vered Da'te Work Completed = i
_)?EJLTechmmans Licence No. |Signature of Technician and/or Contractor| Date Submitted Ll;ﬁ’?es ;% 0 /4 : / Q;l . / 6
* A2 F —ack Beld A6 124 19 16| D

0506E (2007/12)

© Queen’s Printer for Ontario, 2007

Ministry’s Copy



Ontario @ Ministry of the Environment, W Tag#.A34221 5 int Below) | Well Record
Sapsisrration sod Parks B YT T T am— iation 903 Ontario Water Resources Act
Ald2215 Regaidson HAYRED
Measurements recorded in: [ Meﬁcmpen’al
WellOwner’s Information ] CAHE TLe o oiERT
First N [Last Nam ization g [ E-mail Address Well Constructed
e | T385786 ontario Inc | !G e s
Mailin SS (Stregt Number/Name) Wunici| ah | Province | Pestal Code |elephone No. (inc. erea code) |
688 ﬁﬁd Concession N Sherbrooke %onaids ON ‘fof-“l ?ﬂé F WiEN ‘
Well Location ~ ] : R
Acidraﬁj%a/ebi_ocau n’f%ﬁeﬁ I&O?lerm'?mE) Towmﬂru&mma l}l{\io rth Eimsley Lot Ei IZ 7 l Cance_issmn
County/DistrictMunicipality | CityTown/Village !Provmce | Postal Code
t[ana ﬁ:&ﬁh | Ontario EERER
UTM Coordinates| Zone Eastiny Northing Municipal Plan and Sublot Number | Other
wois/3 (1§ 404419, | 48187 |
Overburden and Bedrock MaterralsiAbandanment Sealing Record (see instructions on :he back of this form) ¥ A
General Colour Most Comman Material J Other Materials ‘ General Description ﬁ Fmgem{» (
Brawn | Top Sail | i { 87 11
: L ] b I L
Erown ] leesmne‘ i [ 17 118
i i [ ]
Grey & White Sandstﬂne‘ I i 15 f 7 B
Grey & Vhite Sandstene f ! 8L [ 727
. | L
Gre i I |
ft & \M‘}:te SandStangJ; ! [ gy 2 } s
. ’ ’
_G.Eﬁy_ﬁﬁi"ute Saudstme{ '\ ! 76 182
| ! i
‘ [
# , . .‘
| | | |
LT i ; : Annular Space § i 1 . Resulits of WellYieid Testing: .. .
Depth Setat (mfA)) ’ Type of Sealant Used I Volume Placed Aﬁeriesé ofwal yield, water was: | Draw Down " Recavery
Fom | To {Material and Type) {m [ Clear and sand free Time | Water Level | Time| Water Level
i - min)| i it
8 ' | 80 ' | Neatcement 1248 Rt T o y
7 7 1 If pungping tinued, give reason: i "5‘ é“‘ 18.1 I's
50 ’ & | Bentonite slurry 12.8 1
f ! " '] 58| '| 457
. ! i Pump intake sef at (L) 2 58] 2 155
| J i b 3 p "1 5
Method' of Construction . | _ Well Use Pummping rate (timin AGEM) 15.8 15.5
[ Cable Tool [ Diamond ublic [ Commercial [ Not used _20 _ 4 158 4 18.5
[ Rotary (Conventional) [ ] Jetting mestic [ Municipat [ Dewatering | | Duration of pumping z P
[ Rotary (Reverss) [ Driving [ Livestock [] Test Hole [ Monitoring hrs+ o min 15.8 15.5
ring [ Digging [ imigation [ Cooling & Air Conditioning Final water level end of pumping (miR) 10 10
percussion [ industrial ' "IS}’E & | 15.9 15.5
Ofher, specily ] Other. spocity TFFoving give rate (I /GRM) L‘fﬁ 58] 15| 155
e Construction Record - Casing - | Status of Well 20 20
Dfn?ﬂ‘de Open Hole OFR Materfal Wall l Depm (Y ter Supply Recommended pump dmﬁ.ﬁ@— 15.8 155
iameter | (Galvenizad 3
(b)) | Someate Plas’abéegsgse% (cm@ | F IS O T;jmm e o’ 2 18 . |28 15.5
é{ f - , { \ 7 | O Recharge el Rded BTt 30 30
A4 steet | 88 | +2 J gp ¢ |Dfedemenel || imggery) o , 16 16.5
! . 40 40
Jﬁ“ .| Open Hois ,f f 60 "f az Dﬁ":fmf?n?:;gfor Well producton (im@enD | 186 15.5
' I .‘D?ﬂemm.n) i ) 50| L5 |50 15)5
| | | O3 Abancones, Ono 7 el 151;50[ 155”

lnsuﬁuentf:gg&ry = — Wap SFWall Tocston

Water Quality Ploase Sronide o map below foflowing Instructions on the ba @
Diameter Slot No,
(Plastic, Galmnlzed Steel) !:]Aber)doned, other,
speclly # L bo TDRummMmornid

(crmvfin)
£l om || ConeESSion |

Lo T T T Nt Detalls | o v HoleDiameter... . |
Water faund pih |Km6 of Water: DFresh ntested Depth (@ | Diameter
% From To {crm/i 0,,3!4“
g4 (m# Gas [[]Other, specity E3 /——'q
Water found at Depth Kmd of Water: |_|Fresh W (4 G- e w rL
72 (mfBTces| J0ther, specify [50

e .Can'struetic;a,n.Reoord_‘-Screm‘
Outsice | .

Weli Contractorand Well Technician Information:: ; EE
Busmsss Name of Wel? Contractar 1::8” Cuntracxors Llcenoa Mo

Air Rock Drilling Co. Lid. Téed | |

Bus;ness Address (Street Number/Name) unicipality Commyénts:
65U Franktown Rosd Richmond i g ; a @"'{Dﬁ"
Province TPostal Code Business E-mall Address g‘h‘p— ’D

ON | |Kbaz220 |
Name of Well Technician (Last Name, First Name)

Bus Telephona No. {inc. srea mds)
Hanna, Jeremy

information

sir-rocki@sympatico.ca Well owner's | Date Package Deliverad

| batadednio| | | |

Well Technluans chencs No. JSIQn ture of Technicizn and/or Coj
| 1

i
OBC6E (2020/08) @ Queen's Priffer for On

25

& :
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@ntaﬂ@ Ministry of the Environment, [y Tag#:A342439 irint Below) Well Record
Conservation and Parks Regulation 903 Ontario Water Resources Act
A342438 g
Measurements recorded in: [ Metric wmperial Page of

First Name Last Name/Organization ] E-mail Address 0O Well Constructed
1384706 Ontario Inc by Well Owner
Mailing Address (Street Number/Name) Municipality Province Postal Code Telephane No. (inc. area code}
1098 2nd Concession N Sherbrooke Mc:Dona!ds@sqﬁq; ON | KOG Mé) L

Address of Well.l._ocation (Street‘ Numher/Namé) —
1690 Drummond Concessiong1 Drummond - North E

Townéhip ' [Lot [ Concession ,
County/District/Municipality City/Town/Village .
Lanark Perth [

UTM Coordinates| Zone | Easting I Northing Municipal Plan and Sublot Numb:

na0i813] 1§ 404343 | | 4973798 |

‘Overburdén and Bedrock Materials/Abandonment Sealing:Record (See instructionsion the'back o

General Colour Most Common Material Qther Materials
Sand ol Clay B
Grey Limestone W BEesa X B
Grey Limestone ) ‘/ DA B
Grey Limestone \Mi "Brean _@ B

A}

me iedytest of well yield, water was: Draw Down ecovery
e Clear and sand free || Time | Water Level| Time | Water Level
- Neatt Otner, specity_Blottested(nin| @  |@in) (mf

1 248 | 244
mp i;%ke setat (r@ 2 2851 5> 24.4

acion mping rate Iminggen) 3 || ° A5 ) A4
DCableTooIl [jbi;r;xont 20 N 4 245 4> 24.4

- - =77
»ump%nﬁnwd, give reason: E:/E ,#4_4 : A5

[ Rotary (Conventional) ] Jetting ration of pumping -
I Rotary (Reverse) [ Driving _1 hrs+ O min 5 285 5 244
LJoring 0 Digging alwater,level end of pumping (mi) 245 244
\gk percussion 2 4,. 5 7% 10 B 10 R
S :

ther specly Swin, gi\(e rate (Umin/GPM) 15 245 45 24 4
. GREUCHOR T 3( Tl #5|2| 24

Inside Open Hole OR Material sommended pump depth (G/RD .

" 25| 245 | 5| 244
ded te -

;o 2 ec m?etGGA,mO . 248 3 24.4

- =% || 40 245 40 _ 244

g 50 24.5 50 24.4

24{5"‘

Dia:ﬁr {Galvanized, Fibregtass,
Concrete, Plastic, Steel)

65 A}( Steel

é (' | Opsen Hole

Outside ' .
: Material ES
D(';’;‘/fr:?' (Plastic, Galvanized, Steel)

[] Other, specify

V2 o HoleDianiets
Water found at Depth [Kind %’nested Depth (mE> Diameter
(n'@ OGas her, specify 7 From To (emdn)
Watggfound at Depth [Igfd of Water: [JFresh mtested D’ &0 C'i,j] 7
2 (i) [ca Other, specify an’ 30/ é (’ '
Kind of Water: [_JFresh [ ]Untested /

Busingss Name of Well Contracior

Air Rock Drilling Co. Lid. Q,??S l
BusESS@Pisant et Reeker/Name) ] C?énts:
- PoVGeg Pos] §0ge  |Business E-arrittg_ilr%cggﬁsw patics.ca 19 H S - LD @M g g -~ @
[ | | ; ; Well owner's | Date Package Delivered 7
B?:‘]-???Fg?‘lh]?fﬂﬁm area code) | Name of Well Technician {Last Name, First Name) m:ormagon
) LT i1 |
WW@S Licence No. | Signaturefof Technician
N N ‘

Hanna, Jeremy Y it
* 050BE (2020/06) @ Queen's Printer foydrylario,zoé}/‘f ’
4,

d/or Contractor

5 tew—sﬁ_

b m el No
- Minisiny’s Copy







Ontario @

Ministry of the Environment,
Conservation and Parks

i Tag#:A342159 Fitsson |

Well Record

Regulation 903 Ontario Water Resources Act

Measurements recorded in: [ Metric “N{J imperial A?A21 58 Page of
‘Well- Owner’s Infoimation P i e -
First Name Lasl NamelOrgamzaﬁon E-mall Address [} Well Constructed
1394706 Ontario Inc. by Well Owner
Mailing Address (Street Number/Name) Municipality Province Postal Code Telephone No, (inc. area code)
1098 2nd (:oncessxon N Sherbrooke Mchnaldstn ON | KOG|1MO | L]
Address of Well Locatnon (Street NumberlName) Township ‘ Lot Concession
1710 Drummond Concession 1 Drummond/Naorth Eimsley E1£27 1
County/District/Municipality City/Town/Village Provinoe. Postal Code
Lanark Perth Ontario Ll
UTM Coordinates| Zone , Easting Northing Municipal Plan and Sublot Number Other
nol83| 16 |4pa2a2) | | 4073650 | A
‘Overbirden ‘and Bedrock Materials/Aband g Record (see instructions on the back of this form) el s
General Colour Most Common Material Other Materials General Descﬁphon Fm%em (""%’
Grey & Bldck Limestone 0" |48/
Grey & Reqd Sandstone e |75
Grey & Red Sandstone 75 ‘|82’
R 7 ace I : EREERAE T
Depth Set at (m@3)/ Type of Sealant Used Volum After test of well yield, water was: Draw Down Recovery
From o, {Material and Type) {m [ Clear and sand free Time Water Level | Time | Water Level
807 40’ Neat cement 1248 [ Other, specify (win)|  (mft) i{min) (ml;ﬂ)
p . Cpar— - — 1 Static [l iy
a0 [ 07 | Bentonte siury 126 || PR gremied gvereason || {4194 | 166
1 153 1 15
Pump iniake set ot (R8P 2| 153 2| w8
70
TN
- 3 163 3 14.8
-Method, -of Construction Well Use Pumplngaa te Vmin ASENy -
[} Cable Tool ] Diamond ublic [ Commercial L] Not used 4 18.3) 4 4.8
[ Rotary (Conventional) L] Jetting omeste ] Municipal L] Dewatering | | Duration of pumping 153 4.8
[0 Rotary (Reverse) [ Driving vestock [ Test Hole [ Monitorng | ___1hrs+__@ min 5. 35 .
ng [ bigging lrﬂgaﬁo‘n (] Ceoling & Air Conditioning Final water f‘ﬁ?‘ end of pumping (/) 10 154 | 10 14.8
Air parcussion [ industriat 185
D ther, specify [[] Other, specify If fiowing give rate (Vmin/GPM) 15 1541 15 14.8
. Construction Record - Casing | S BN | Atatus of Well 20 154 | 20 14.8
0 \ D »
Dlnsxie i %mm ORMateral | _ v Depth (D) %tater Supply Recommended purp depth (D) |
(m (Concrete.Plas:cr.egleaI) ( J | From o 4 a T;WH:;“SN Well é>0 25 154 25 14.9
Gl /4‘_“ Steel g8 +2/ 507 BRemargewvs;lle" :F,fn? 2 ed pump rate 30 1541 30 14.8
D
{ 4 o X R
A /B" Open Hole 50/ | 827 |g Ovsancton s | 7ot > 4| 155|40| 149
v [7] Afteration 20 80 15.5] s0 14.8
e r eo| 18%6{e0| 147"
' Record~Screen. e qum:d entJS:;;ilry
SiotNo. L~ Depth () Water Quality
P Gal Abandoned, other,
(Plastic, vaﬂb_eg___x.v( From w |0 b
[0 Other, specity
o S Y T Water ety ool o w Hole'Diameter
Water found at Depth [Kind of Water: [ ]Fresh %tested Depth (mlR) Dlameter
75 (n@ [JGas| {"Other, specily From {omie) |
Water found at Depth |Kind of Water: [JFresh | JUntested a0’ &n
(mvit) T)Gas | [JOther, specify 4 / 82
Water found at Depth [Kind of Water: [_JFresh " jUntasted 3
(it DGas [JOther, specify
3 i Well Contractor.and:Well Techniclan-information B
Buslness Name of Well Contractor Well Contractor's Lk:ence No
Air Rock Drilling Co. Ltd. C,7§B1 [
Busj B deName) Munigipali Comments:
“BRET IR wmond TP o seT AT
Province Postal Code Business E-mall Address Y
ON IK?AIZD | air-rock@sympatico.ca
Bus.Telephone No. (inc. area code) [Name of Well Technician (Last Name, First Name)
138582170, | Hanna, Jeremy
Webf&?w Licence No. Signattﬁf Technjslan 'or ContractoriDate ﬁmtte@:g 24
| ] Ajﬂ%—/ y|¥]y v Im]m]o|o S DEDCENES

0S06E (2020/08)  © Queen's Printar fof @htario, 2028 7

Ministry’s Copy




G - . e ———
@ﬁtaﬁﬁ@ B Ministry of the Environment, [ Ta g#:A3421 59 Print Befow) We" Record
Conservation and Parks . 5
. Regulation 903 Ontario Water Resources Act
3 . _ A342150
Measurements recorded in: [ Metric ™N(_{ imperial Page of
.l'=irst Name Last Name/Organization E-mail Address [0 Well Constructed
1384706 Ontario Inc. by Well Owner

Mailing Address (Street Number/Name)
10088 2nd Concassion N Sherbrooke

Municipality Province Postal Code Telephone No. (inc. area code}
i

McDonalds (s(pe{ ON K

:Address of Well Location (Street Number/Name) Township Lot Concession
1710 Drummond Concession 1 Drummand/North Elmsley Eif27 1
County/District/Municipality City/Town/Village Province' Po
Lanark Perth ' Ontario
UTM Coordinates| Zone , Easting Northing Municipal Plan and Sublot Number Other
NAD | 8| 3 'Ié 404282 | l 4973659 |
< €d doningiit:Sedling Record' 0
General Colour Most Common Material Other Materials
Grey & Black Limestone
Grey & Re Sandstone
Grey & Reb Sandstor@[

|

\hnilaf Space 1 T
Type of Sealant Used f .Recovery;
i 2 » (Material and Type) (mrey” - ¥ 1 Clear and sand free Time/ Water Level
50 40 " | Neat eement [ Other, specify {min)|*
407 [ 07 [ Bentonite slurry ¥ purging ghpcontinued; give rezsan:
. » : 1 45
ATPump ir:_;?e set (LY P 128
2 [Pormping e T ) 3| 148
[ Cable Tool [ Diamond zublc | 20 _ N 14.8
[JRotary (Conventionat)  [] Jetting Domestic Duration of pumping y S
[ Rotary (Reverse) [ Driving {7 Divestock ghrs *__ 0 min . 7 s 149
3 Zoring o [ bigging [ imigation Final water level end of pumping (m|| 4, - ' j
%rpemssion [ tndustrial 15,?;/ 110 154110 : 14.8
ther, spect Oth i =
omenepeety L] Other, specly If flowing give rate (Umin/GFM) 15 | - :15-4' 15 14.8
'D!néide (OGan Hole OFR Matleria'l : wer | Dy vater Supply Recommended purp depth@_ 2 184 20. 14 Q.
lameter alvanized, Fibreglass, | Thicks D%L S 4 o
(crn/% Concrete, Plastic, Steel) (:l:?nf To 4 O T:sl: l:t:;nentWell : ry. g 25 15‘1 25 ‘14_4.9
; !/L“ Steal K1 g0/ [ Recharge Well (IR/;?O - nqed,pump rate .. 30 184 | 30 14.8
[mia! ing Well . . — —_—
t / U} Open Hole g2’ ; : 40| 15540 14.8
A /g"| OpenHole 1 Opsention aror || ViaTrodton i@l ; e :
(] Alteration _ 20
{Construction) y 1ed?
[ Abandoned, d& O No
Insufficient Supply
- : [] Abandoned, Poor
Ouitside’ Material Water Quafity
Diameter I dlia
(&min) {Plastic, Galvanized, Ste; To O sA;:nig,oned. other,
. R Ci
1 [ Other, specify
EYET
Water found at Dept ntested Depth (m/ft) Diameter M
From To (emfin) . Oe

®_r®

Water found at

[Ootner, specify

Kind of Water: [_]Fresh 0’ apif ﬁ%

Gas| [JOther, specify o’ éj‘ é
Water found®at Depth [Kind of Water: [_]Fresh [_]Untested 82 7 ¢

(m/ft) (] Gas| (] Other, specify

n

#1710 2 urwoa V¥

o .
Business Name of Weli Contractor Weali Contractor's Licence No. CUN CéSS {0 M I
Air Rock Drilling Co. Ltd. C,7§81 | | :
Busﬁew\g?rgﬁm%ﬁt %r/Name) Murm&?.{m ond Comments:
1 HP 20 GPM SET AT“
Province Postal Gode Business E-maif Address . é() Pg g
air-rock@sympatico.ca Well owner's | Date Package Delivered NSt
Bus.Telephone No. (inc. area code) | Name of Well Techrician (Last Name, First Name) gglr(rgggon
L P'I §B§B?1 TO i Harna, Jeremy 2

Weu‘:s?w Licence No. Signaﬂ?f Techr;%p/or Contractor |Date Sitedes 3 31
| | M.’/(W\___/' Yl‘z’[Y|Y’M{M|DJD

0506E (2020/08)  © Quaen’s Printer fpf )z(ﬁario. §6}Zf Miniséry’s Copy




C5: PRIMARY WELLS



Ontarioc

Measurements recorded in:

[] Metric

Ministry of the Environment,
Conservation and Barks

%

perial

we 1ag#:A361167 meeom |
\

A3G1167

Well Record

Regulation 903 Ontario Water Resources Act

Page of

Wi

First Name

Last Name/Organization

Mailing Address (Street Number/Name)

E-mail Address

[] Well Constructed
by Well Owner

Province

N

Postal Code Telephone No. (inc. area code)

eSO

W Township

Drummond / North Elmsley

Concession

City/Town/Village

Postal Code

L]

Province
Ontario

UTM Coordinates| Zone , Easting

Municipal

Plan and Sublot Number

Other

(General Colour Most Common Material Other Materials —Genelal D'escn'ption Fmgepth( b
; i /
Sand ./ Clay % Stve . 0. ]z
/
Grey < o8] Sani T 484
grey o Nellowd  gandstone 131 ] 140

Type of Sealant Used :
{Material ‘and-Type).

Depth Set

Depin Sett ()
7 l

120, 1}

Neat cement

(JCableToo! . * []Diamond. El Public
[J Rotary (Convenhona[) [ Jetting: omestxc
[J Rotary (Reverse) [FDriving N l___| Livestogk - .
O Boring o T bigging - T imigation
%ﬂ' percussion - [} iqdustriél :
ther, specify

. D__O’t?__ler,”specify‘ .

Inside Open-Hale OR Material"
Diarmgler | -(Galvanized, Fibreglass,
(cmiD) Concrete, Piastic, Steel)- |

Steel

Replacement Welt
[ Test Hole
{ Recharge Welt

Open Hole

Obo

[ Aban

Outside
Diameter
(cmvin)

{1 Material :
(Plastic, Galvanized; Steel)

Slot Ne.

e Watel
T - T Aben

s

/

[[] Observation and/or
Monitoring Hole

1 Alteration
(Construction)

| {3 Abandened,

Insufficient Supply

specify

[7] Other, specify

ing Well

doned, Poor
r Quality
doned, other,

——

Water found at Depth vad of

afer. EF}ésh .
§34 (m/ﬁﬂGas ] Other, specify

tested

Dxameter

Water found at Depth |Kind of Water: [JFrash [JUntested
(m/ft) ] Gas| (] Other, specify

Water found at Depth |Kind of Water: [JFresh [ ]Untested
(mift) (] Gas| (] Other, specify

From To
o 1‘7’/
120 140 / 44

Business Name of Well Confractor

Air Reck Drilling Co. Lid.

Well C-onuacto

(&1

r's Licence No.

I

=" B8%d Franidown

umber/Name)

!
e
1

Comments:

Province Postal Code

ON | KOA 220

Business E-mail Address

air-rock@sympatico.ca

Welf owner's

Bus.Telephone No. (mc area code)

| l138se210|

Hanna, Jeremy

Name of Well Technician (Last Name, First Name)

information”

Weﬂgl’eétggxés Licence No JignatWr Contractor

Date ?@ﬁ‘

M ]M] D?D

Date Package Delivered

er Com'ﬁ 6 3

YMY]Y!M]M]DID

T 1 QN Sed @ oo T

0S06E (2020/06) © Queen s Pnnte@énmnc, 76 /o’

Ministry’s Copy












C6: ABANDONMENT RECORDS



Conservation and Paiks

Measurements recorded in: (] Metric ‘\@mperiai

Lot e o tario Inc

Well Tag No. (Place Sticker and/or Print Below)

N p

-mail Address

‘Well Record

Regulation 903 Ontario Y/ater Resources Act

Page of

[ WeII Constructed
by Well Owner

Maiting Address (Street Number/Name)

088 Znd Cancessson N 8herbrooke

a'éne&c C(\/z(&)

of Well Loca’u Street Number/N
mon ONICESsi0

Addre

Municipali Province
#cDonalds &G%SGN

Tow'ﬁlﬁ%mmondﬂ\!ortﬁ Eimsley

Telephone No. (inc. area code)

Countg/_/Distﬁci/Municipality

City/Town/Village
Perih

Province
Ontario

Postal Code J

LI

UTM Coordinates| Zone , Easting Northring Municipal Plan and Sublot Number ' Other
NAD[8[3 ?%&@&lﬁ 23%3 . e S
b % ":Mﬁ § SR R i

Gereral Colour st Common Matenal

Other Materialf General Description

@f‘ LU=l

I TJon 5.8

N P

=L
= NI

lf pumpmg dlseommued nge reasor;

Pump intake set at (TR

Bumping tate {Umin/ GPM)

.Duraﬁon of pumnping
_ohsE  min

] Manicipal: o
O TestHole :

lfﬂowmg gNe rate (UmmlGPM)

Fmal water Ievel end of pumpxng (m/ﬂ) g

= Water Supply
1a Replacerment Well
4 [ Test Hole

Recommended pump depth (m/

[[J Recharge Well

Ao ing Well
[ Observation and/or

Recommended pump ra .
(rlmmlePM) . o

Monitoring Hole
[ Alteration

‘Well'pmducﬁylﬁin'{GPM) o

3 Abandoned,

(Construction) (

Insufficient Supply
[J Abandoned, Poor
Water Quality
[ Abandoned, other,
specify

: % ther, specify »

raten
Kind of Water: [Fresh [DUntested
(m/f) [/iGas| [JOther, specify

Diameter

Water found g Depth |Kind of Water: ["]Fresh ["JUntested
i) [JGas| [_]Other, specify

N

Wateyﬂﬁﬁ at Depth |Kind of Water: []Fresh [_|Uniested

(m/ff) [1Gas| []Other, specify

(cmfin) : P ~

: ﬁgﬁfﬁi& TEIOx
us&&sﬁ&a&e gc&féaoﬂ'd &%@acbrs Licence No. < ’\[&
f i !
Bu: & RFESt rName) " {Mu oTH Comments:
PG POYACEZD  [Busess ERpikeympalico.ca

[ 1] ]

[Wellowner's

Bug} gga,{\};h(i;m. Tea cac‘!Le) Neme § f;

Wel s Licence No. [Signature % Technician &1

L [ |

f%@aﬂ Name, First Name) g‘;ﬁg;?"
R PR . - }delivered -
[Date SHBHteY [JYes

‘/]Y[Y]Y ’M [m[o D

2
OS06E (2020/06) @ Quesn's Printer farOndaria. 24207°

DR mim D A s o







@ﬁtaﬁ@&%@'g Ministry of the Environment,

Conservation and Parks

Measurements recorded in:

3 Metric

Well Tag No. (Place Sticker and/or Print Below)

Regulation 903 Ontario

D) MO 2
Last Name/Organization

13@&?&6 Ontario Inc

Well Record

Water Resources Act

[} Well Constn.lcted
by Welt Owner

Mailing Address (Street Number/Name)

ddress of Well .Lccatxon {Street Numb_er/Name)
i @--.Dmmmond Concession 2

1@98 Zrnd Concessmn ) sherbmoke

Municipality Province

fcDonaids |

Township
Drummond - North Elmsley

County/District/Municipality CltyITownIV llage Province. Postal Code
Lanark Perth Ontaric | | |1 ||
UTM Coordinates{ Zone , Easting Northmg Municipal Plan and Sublot Number Other

General Colour Most Commion Material
-

Other Materials P

General Description

G Trill=d el

et

L)

A NINE Z s S [Pl R =Sy e P

D 2179129

SOTRS X [734a

- m_m IRl < Sovo

WaterLevel '

-1+ [0 Domestic
E D_Lives‘lock-.
‘L) difigation -
[THndustrial
{:] Other, specify.

‘. o} Mumoxpal :

-] Coifmertial

] Water Supply

] Replacement Well
3 [ Test Hole

3 Recharge Welt

) - — [ D ing Well
/ © - ' | O Observation andfor

- Monitoring Hole
.4 3 Alteration

Water fodnd at Deb
{mift) Cas| [ Cther, specify

Water found gilepth |Kind of Water: [JFresh [jUntested
(ip#t) [] Gas| [JOther, specify

(Construction)
| 3 Abandoned,
Insufficient Supply
[J Abandoned, Poor
Water Quality
[J Abandoned, other,
specify
. ol \
Syther, specify }‘ \
o E { N
EEE = e <N
ind of Water: ' [_JFresh [JUntested Depth (m/ﬂ) Diameter Y :
From (cmiin) N
-~
~
~

Water fg#ind at Depth |Kind of Water: []Fresh [_]Untesfed |-

(mfft) ] Gas| [JOther, specify
e

Bdsinpss Neme of Well Contractor
Air Roek Drilling Ca. Lid.

Well Contracior's Licence No,

=T | |

& [(gée E&mm&v@(@& &
T ard

BUBEET P ar oo NG Eeame)

Muﬁ@ﬁ'ﬁﬁmﬁ

Comments:

PT?VB?\}Q PO gog%

Business E-maxlA Gi( 55
: ympatmo o]

Bus. Teiephone No (mc area code) Name of Well - Technician (Last Name, First Name)

Haring, Jeramy

| PrgEgen

information
package
delivered

Y}YIY[Y'M]MID]D ;

0S06E (2020/06)  © Queen's Printer fof Qfitario, 2520/

!
We!gi]' gg?sLxcenceNo Signaturg of Technicigr-gnd/or Co ﬁﬁﬁiﬁ@ -1 S
M e ey v A B -2

Minictnra Mony




&

fieasurements recorded in:

Flrst Name

Ministry of the Environment,

B conservation and Parks

[ Wetric mperial

Last Name/Or éﬁ?l

Wetll Tag No. (Place Sticker and/or Print Below)

Zf’.lt@nomano inc

v
E-mail Address

[[ Well Constructed

Well Record
Regulation 903 Ontario Water Resources Act

by Well Owner

Mailin%

Address (Streef Number/Name)

@93 an t‘::oncessmn N Shemmoke

Addrﬁ‘of Weélﬁ.gﬁtl n

Street NumberlNam e)(‘ ’ \
oncess AL

analds CarpafxO

Mumclpahth

Town

P

Provrnce

rumpnond - North Elmsley

County/DistricMunicipafity CitylTown/Village Postal Code
e Parih Ontario | | || ||
UTM Coordinates| Zone , Easting Northing Municipal Plan and Sublot-Number Other

General Colour

Other Mate’(éls

General Descnp’uon

ed)

l:l Water Supply
i} {Z1 Replacement Weli
] Test Hole
[ Recharge Welf
— [ D ing Well
"M [ Observation andfor
. Monitoring Hole
| T Alteration
- (Construction)
-| O Abandoned,
Insufficient Supply T =
] Abandoned, Poor SN
Water Quality Please provxde amap belew fo]lowmg instructions on the bag
| {7 Abandoned, other, =
: specify CND C-l \) <
(E/ F——.m — }@L&(‘Y\;ﬂ sN &
R e A e DB ISR A ole DiametErRER
Watter found g¥Depth |Kind of Water: CiFresh []Untested Depth (m/ﬁ) Diameter £ AN
(m#ftt) [JGas| [JOther, specify . From (em/in) w %jb E s
Water fodind at Depth |Kind of Water: [ JFresh [ ]Untested =~ <
(mift) [JGas| [JOther, specify < )
/Wa(er found at Depth |Kind of Water: [ JFresh |_|Untested K -
(mift) [JGas| [JOther, specify £
T = ETNAT T PR R o e {
s s o :
Busines '2ll Contra el O N
ARSI Th i ot :
BuBS O aaR o NGembName) MulipErend Comments:
Provies PT&?;%T?EO [ Business E-iailAddiese- mpatica.ca
= — - mforrnat(on
U :‘!' %Grc. Trea cat?e) Name ﬁgvreagge'c@lgxea% gla.ast Name, First Name) packags
Wemggs Licence No. | Signatue of Technician aadlor Cantrac i T
LT T i

AZART MNAAINRY

A Ovioon's Brintar fndOrkatin o100 7 )

Minictnre Comsas




Ontario Ministry of the Er;vli:rori:ment, Well Tag No. (Place A ficker and/or Print Below) Weil Record
‘ . Conservation and Parke / Regulation 903 Ontario Water Resources Act
Measurements recorded in: ] Metric ’ perial

0 wetl Constructed
by Well Owner

Postal Code lTelephone No. (inc. area code)

tLast Name/Organization

1384706 Ontario Inc

Municipality

McDonatds Cory

Mailing Address (Street Number/Name)

1098 2nd Concession N Sherbrocke

Address of Well Location (Street Number/Name) Township 4 Lot Concession

1620 Drummond Concession 1 Dmmmcnd/f/\!or‘th Eimsley Elf27 | 1
County/District/Municipality City/Town/Village | Province. Postal Code

Lanark __Perih Ontario P ‘
UTM Coordinates| Zone , Easting Northing Municipal Plan and Sublot Number Other

NAD |83} 5g | abanda) | | 4973702 ' _

General Colour

M}st Common Material Qther i\lllaterials Gerleral Description

L T W N A ard - yr st o “Jeo

Depth Set at (
From (Matenal and Type)

w e | Ss b Y00

g’ 8 @W\Cﬁg& {é@&

Pumpintékeéetat'(n#ﬁ) T

Pumping rate aimin/GPM)~ =

[[] Cable Tool [[] Commercial ] Net use

[1 Rotary (Conventional) [] Jetting [J Domestic [ Municipat. T Dewizfing. ‘Duration o pumpmg 3

[ Rotary (Reverse) [ Driving [ Livestock [ Test Hole my rto"n‘r_'x'g, his+ min. .

I Boring, [ Digging [7 inigation {7 Cooling &Air Congr_t;p g Fmal ‘wateflevel end of pumpmg i) T
[JAir percussion [ Industrial : - B ST _
] Other, specify [ Other. specify » A ﬂ_owing’give_ e G 45,

1 Water Supply

Inside Open Hole OR Material -] Wali

Dismeter | (Gaivanized, Fibreglass; | Thickness : R
{emfin) | Goncrete, Plastic, Steel) /|  (cmiin) From 4 ST:;IE:: et el

| [ Recharge Well

[ Dewatering Weli

[ Observation and/for
Monitoring Hole

[ Atteration
(Construction)

[ Abandoned,
Insufficient Supply

: = : : 2, ] Abandoned, Poor

e | waenm [ L Dept(my S\ fpter Qualty

Diameter " s Y ot Ng. .
(Piestic, Galvanized, Steei) by T h andoned, other,
{ervin) !Eﬂ ” T~ ] / From | o !

Diameter

Kind of -Water [Fresh [JUntested
(cmfin)

(m/fty as DOther, specify
Water found g#Depth [Kind of Water: [ ]Fresh [ |Untested
) [JGas| [JOther, specify
Water fgfind at Depth |Kind of Water: [ ]Fresh [_]Untested
(m/ft) () Gas| [JOther, specify

Depth (mlﬁ)
From

Business Name of Well Contractor ontractor’s Licence No.

Air Rock Drilling Co. Ltd. 24 | |
B Street Kyimiber/Ne d
R T " ieANnd Camars
Province Postal Code Business E-mail Address R
,K?A 2%0 air-rock@sympaiico.ca Well owners
Bus.Telephone No.’ (nc area oode) Name of Welf Technician (Last Name, First Name) g\;g'r::gagon
| B128382470 | Harna, Jeremy | delivered

W s Licence No Stgn re of Techn andfor Contractor |Date §§§§ﬁe
| ﬂf—%%ééé a /)‘W% YIY]Y|YI§\%M]D|D | B4
020"

0506E (2020/06)  © Queen's Pnn’!;/ 7( Ontario,£0; Minisiry’s Copy



Orntariot Ministry of the Environment, weil Tag No. (Placp Sticker and/or Print Below) Well Record
Conservation and Parks r Regulation 903 Ontario Water ResourceSRet
Page  of

Measurements recorded in: ] Metric Bﬁlperial M
—= Ty
e

T ‘ : e
ddress‘——l_gm
1304706 Ontarie Inc by Weli Owner

Elrst Name Lasi Name/Organzzahon
Municipality Province Postal Code &Feie,phon‘euNo. (inc. ared code)

McDonaids CocherON

Mailing Address (Street Number/Name)

1088 Znd Conces_siqn N Sherbrqoke

Concession

N n(Sh'eet NumberMName) — Township ) - Lot

1710 Drummond Concession 1 Dmmmon%hrth Elmsley J Ei27 |
County/District/Municipality City/Town/Village Prpvince_ Postai Code

Lanark ._Perih Ontario NN

Northing Municipal Plan and Sublot Number Oftier

UTM Coordinates] Zone | Easting
_woi813| 18 |4paoe | domaee0 (|

ie) = )

General Colour MoigCommon Material Other Matenals Genera[ Descnp on
ra

v oAv el WOl it~ mtaﬁmo/,@ CMICE

=

:}*

Evond Metled (o 2l /5eda)

i “Annufar Space- RE ; :
Depth Set at (m/ft) Type of Sealart Used After test of well yield, 3 Recovery
From To A (Material angaType) [ Cieer and sand free Tirme | Water Level | Tigte | Water Level
82 ! | Tipre
. 2 =ls 17{75€Q Vi U&% 0Bes0 O Otner, specty_ Mot @in)| () fin)|
T3 @ 5 (‘ 5 3 & 1 pumping discontinued, give reason: f:"f:[’ _ :
7 0 1 1
Pump intake set at (/) A P
= Plriping /e ([Umin] GPM] 3 3
[ Cable Toct ] Diamond O] Commersial [ Notused i i 4 4
O Rotary (Conventional) (] Jetting O Municipat [ Dewatering Duration of pumping
ERotary (Reverse) {1 Driving 7 Test Hole O Monitoring hrs + min 5 5 /
Boring [T Digging [ Covling & Air Conditonin Final water gv@l end of i
] Air percussion ? [ /{ s crpumeing (o) 10 10/ /
[ Other, speciy — . v
mnam— IFigeing give rate (Umin/GPM) 15 15
onstrusction’ Record:-Casing . - T Statts obWell 4 . 2 /
Inside Open Hole OR Jéterial Wall Depth (mift) Weater Supp!; 0 20 . .
Diameter | (Gaivanized, eregiass, | Thickness N g Rty o | | Recommended pump depth (m/f) > X
{omfin) | Concrate, Phstic, Steel) |  (cmin) From To g -r.; il ale 2] 25
2,
0 re . 5‘;’;‘;,”52;’;"“ Pump rate [ 30. 30
7 O b ng Well A
/ Ao | e Wm@f 2 >
/ [0 Alteration /\ 50 50
(Construction) isinfected? ;’ -
/ O Abandened, i Oxe €0 60
struction Record < Screen 7.0 -~ i 0 ndcne':,sgzp;ry (I
. Material / Depth(m) Sk Alater Qualiy
Bometer | Plastc, Gaivarized, Steel) st Nt erom T ndoned, other, N

ot o Depth |Kirfd of Water: [ JFresh []Untested Depth () | Diameter
() (1Ga] [0tner, specity From T | (cmin)

Water fefind at Depth |Kind of Water: [JFresh [ Untested
{mift) [ Gas| [JOther, specsfy

— 1 &1 DegvwverD | A
Concession 4 [N

Air Rock Drifling Co, Ltd. 2?_”%??“‘,"' uﬁm °
w bigahgr/Name) MugspABiond Comments: ’ .
Province Postal COQS Business E- ma:( Address '_ =7
’ IK?A)Z%O | -fack@sympatico.ca WalTGaner’s | Date Packs
ESE-‘%%%‘;"N?D(TC area ooce) [Name ol-f! \g;:l_.?cfgﬁ::"(;asz Name, First Name) | gg?,v’%‘g" :

Vgé?sbcenceNc Sign: for Contractor Date BFRGHeF> 5§ &1 Yes
T3 ] e e o)

DSOE.(2020/08) @ Quean's PringéF ?(r onradyiézo' Ministry’s Cop}?V
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C7: NOTABLE PRIVATE WELLS



Well Record

/Regulation 903 Ontario Water Resources Act

('\
}V Ministry of the Environment

[,/" Ontario  and ciimate Change Wet Tag #: A174552 telow)

Measurements recorded in: [ ] Metric ¥ Imperial /—) /71% 557 Pagem/mm of [

Address of Well Location {Street Number/Name) . TOWM Lot g ‘ Conce;aion
/598 jobF ﬁﬁ’” W!f""d el e “Postal Cade
County/DistrictMunicipality City/Town/Village 1 Provmbe. 05 ‘ |
/% “ ~ Ontario (7 i ;J.Zﬁ |
L AMAA i !
UTM Coordinates | Zone | Easting Northing Municipal Plan and Sublot Number Other
wo 813 [ 401418 43149 74208 [aa3 SW -
Overburden and Bedrock Materials/Abandonment Sealing Record (see mstruciions on the back of Ihis fmm} -
: : : : ) Depth (/A
General Colour Most Common Material Other Materials General Description meept {m )
Lonids [ Arned FARY,
Dy, ﬁmmx A@VM@W‘/ p ,
4%
/é%w[mf dandalent/ /2" | 5p
J v
Annular Space ; Results of Well Yield Testing .
Depth Setat (m/fi) Type of Sealant Used Volume Placsd | [Aller testof well vield, waler was: Braw Down Recovety
Frarm. (Material and Tvps) (mii) m Clearand sand 1?? Tim@ Water Level | Time | Water Level
, , ExGiher, specity M (min)}  mA) {(min)| (A
0 ”jz‘”;z L ﬁd‘?‘d Lot //; 0 -0 {ﬂ% i putiping disctntinued, give :*easérr State
“ X ; g : 5 ! : ikevel
Mg s/ rhat 4 =
. L / Pump intake setat (m/) 5 j 5 e
7 20’ : 7 Je
: S
e —— Pumping rate (fmin / GPM 3 31
Method of Constriction Well Use he /6; . /77) ’3 9 7 ‘*?A 7
| Cabla Tool I Diamond [ Public F Gormmsroial [-] Not ised : ?)//) 4 C} 4 (."3 é
; ‘. . M . . o Duration of pundfing 9 -

TRotary (Conventional) -] Jatting Domestic [2] Munieipal [ Dewatering [ Wi : 5 7 5 A
L] Rotary (Reverse) [ riving [ ] Livestock 7] Test Hole [] Monitoring | | .. ST nin \39 355
[ Borirg [l Biaging [ Hirrigation [[] Cesling & Al Conditioning Final watey Kf\x@l @ﬁd?/fpumﬁiﬂg e 10 3 q / 10 -5, 55 /
ELAi percission Ll indusiral (\_37 5’ 5 e : y
L1Oter specty ... .| []Other, specity It Fowing Give rats (imin/ GEW) 15199 1814 45

Construction Record - Casing Slatus of Well (\&7 :
ﬂ st 2039 |20 4.0
Iiside” | Open Hole OR Material Wall Depth (m/t) [TATater Supply Recommenided pun}p depth fm/ft) : 5 : 5
Dismeist | (Galvanized: Fibregless, | Thickniess : Replacement Well :
(cmAn) ~ 1 Concrels, Plastis, Steel) | fom/n) From To g Tef::j ]Ten ¢ /710 25 g g 2 3 54
. 7 / seron Recommended pump rate 30 Ll
[ ), Heml © |42 |BRecaeWel i/ 39 355
¢ LTI A [} Dewatering Well ,Q ¢ Gorl. " 7 i 7/
— : - L
C hﬁfﬁiwéﬂog a;*dfm Well production (¥ 7 6w :3-9 ; 355 ,
onionng Mole - s 4
[ Atieration 3 e Qlﬂ 44! 50 |2 b q . 50 (5 55 :
{Construction) Disinfecled? O £ 1 e /
(] Abandoned, e [ 603G |60 35
wwwwwwwwwwwwwwwwwww G - Insufficient Supply e
,,,,, Constructi cm Racc‘rd sl | [ Abandoned, Poor Map of Well Location
Outside Material Depth {m/) Water Quality Please provida a map below following instructions on the back.
D{gﬁ)@r (Plastic, Galvanized; Steal))  SIotNe o To [] Abanconed. other,
: specify A /w/
Jst Lon Orummo
{7} Other, specify J5 48
0 Water Dataﬂ Hole Diamster
Nater faund at Depth Kind of Water: || Fresh [E0htested Depth (m/) Diametar
35 (mAt) [ Gas’ |_|Other, specify _ o Fror;\ o (cmin)
= f
Nater fo*nc at Depth Kind of Water: | \Fresh Lﬂ'tfnteated b A4 ,‘\ﬁf‘}op ®
17‘*3 (i [ Gas‘ [ 10ther, Spele/ e P ] !
Vater found at Depth fK nd of Water: | Fresh Untnsted k) 'Q"O s
(mAt) [Gas| [|Other, specify R hwéa
Well Contractor and Well Techniclan Information
usiness Name of Well Contractor Well Contractor's Licence No.
Q/M\jl/ry,%{ Svwa [eet /O/if M»u/ a5 5¢
usme}é Address (Street Number/Name) Municipality Comments:
f ,
Ny m%)f f/ Mﬂ)é)(} ol tg (7N a/LQMm/ ALl
rgvince Fostal Code Business E-mail Address
N />< DIEUMO 10 / p ()C?“ Y(CQ @ l; (/ / nej (G }fv;'efi owner's | Date Package Deiwered 4 Ministry Use Only
us Telephone No. (inc. area code) | Name of Well Technician Last Name, First Name) gaggggm g ﬂk / f) / Audit Nuz 2 1 7 7 3 O
| delivered i I‘“"
‘3 19\ 78 mq l"g B HCT S(, (7# = Date Work Comp!eted QE@ ?ﬁ @g
'eu Technician's Licence No. ngnatur of fechmman andfor Contractor Date Submaited | Yes ‘ ‘ ﬁ .
: Pttt ol S
(X7 b0 | deatttlog) — Qo/sigrlof| O Lol ol .

HO6E (2014/11) R -
) ! Mmgstry Y (;Qm; © Queen's Printer for Ontario, 2014



Well Tag No. (Place Sticker and/or Print Below!

Tag#: A1 34631

) Ministry of
r Onta”o the Environment
Measurements recorded in: [ Metric  [fmperial ﬂ 1 %qi ) (

Well Record

Page

Regulation 903 Ontario Water Resources Act

o |

Address of Weil Location (Street Number/Name) Township |

Hioa Druormnond (nce ssion | | Droonmond 8

County/District/Municipality City/Town/Village Province Postal Code |
Lanar Perth ontario R IH3C3

UTM Coordinates | Zone Easting Northing Municipal Plan and Sublot Number Other

Overburden and Be
General Colour

Most Common Material

drock Materials/Abandonment Sealing Record (see instructions on the back of this form)
Other Materials

General Description

Depth (m/ft)

Q

& I

Ay 2 (;\au vesiones
ﬁl’e\iid\\m <&rdsdone _? 37’

ey bmuﬁ\/. Uhiie

“anydsio ne.

1!

A&/

__ Annular Space
Depth Setat (m/ft) Type of Sealant Used Volume Placed
From (Material and Type) (m*/ft)
i i ,
O &3 Jvaas ot cement oo oY

(’);OLM'

Al mesf < guick grout
R Oy

Method of Construction

["] Cable Tool "] Diamond
[Z Rotary (Conventional) [ Jetting
] Rotary (Reverse) [} Driving
[ Boring [ bigging

[ Air percussion
7] Other, specify

[] other, specify

Well Use

[ Not used

7] Public ] Commercial

Domestic [ Municipal {1 Dewatering
[ Livestock ] Test Hole "] Monitoring
[ trrigation ] Cooling & Air Conditioning
[ Industrial

Inside Open Hole OR Material
Diameter (Galvanized, Fibreglass,
(crv/in) Concrete, Plastic, Steel)

Construction Record - Casin

Wall Depth (m/ft)
Thickness
(crmvin) From To

<tee |

B O' (9(—9’

é)//

_ Construction Record - Screen

Status of Well

M Water Supply

] Replacement Well

[ Test Hole

[J Recharge Well

[[] Dewatering Well

[ Observation andlor
Monitoring Hole

[] Alteration
(Construction)

] Abandoned,
Insufficient Supply

[l Abandoned, Poor

Results of Well Yield Testing
After test of well yield, water was: T Draw Down Recovery
[[] Clear and sand free Time | Water Level | Time | Water Level
[ Other, specify \j—» (min) (mA) | (min) (m/f)
If pumping discontinued, give reason: ﬁ?g‘
i
2.9 ] 1138
Pump intaki;e(tt;t gm/ft) 2 i a ) q 2 I’Q 8
7 [ Pumping Zote (imin / GPM) 3.4 a, 8
O

Dur: tlonofpumpqxh;/ 4 i&‘q 4 1348

I s11a4 5 138
Final water }e{g! endgoé‘ ptijmping (m/ft) 10 lé ) q 10 ‘ & ' g
If flowing gi\::g\te (Vmin/ GPM) 15 113,05 5(1 2 8
Recommended qu?p depth (m/ft) 20 lé) ‘C) 5 20 i a . ((D)
45 510,05 /138
A 1209.05 /13,8
Well productio C(gmmz%{;w})m 40 IQ‘Qﬁ 40 ’a 8

50 |1 | 50

Disinfected? SF‘OY'V\ l{’; 'QS( \ a : %

lves [ ] No 60 I&ané 60 ,&c?)

Map of Well Location
Please provide a map below following instructions on the back.

Outside Depth (m/f, Water Qualit
D(i?nn‘ﬁr:?r (Plastic, Gbgijggged, Steel) Siot No. Fmr: e "f'o U A:a:; Onl;adl’ }c’)ther, ~
st Conc.
[[] Other, specify o
 Water Details Hole Diameter
Water ;ound at Depth Kind of Water: [_]Fresh @Untested . Depth (m/ft) D;arr:/et)er
% B (m/t) [ |Gas | [_] Other, specify om - To o g
Water found at Depth [Kind of Water: [ ]Fresh [ZIUntested OI {9‘9 ! ;)5,"/(]%
45' (m/ft) JGas | [_]Other, specify _ e \ i
Water found at Depth |Kind of Water: [_|Fresh mUntested \9 6 F(Om
53' (m/t) [ JGas | [_|Other, specify hoULSE
: ~ Well Contractor and Well Technician Information
Business Name of Well Contractor Well Contractor's Licence No.
Wil FH/J//@S(W‘S [UC’//AH im@ 315 158
Business Address (Street Num /e)r/Name Municipality Comments:
T pallShore. kel DEH mfﬁam \ds Corners
Province P(zstal Code Business k-mail Address .

OU /(!Of)t M]O W/ lﬁn///ll[/L /?é///)f/ T4 xx\/fggﬁamgir’s Date Package Delivered - d"(lﬂl:ljinisl:l’y Use Only
Bus.TeIiphone No. (inc.ﬁ area FOde) Name of Well Technlclan Last Name First Name) pack “ TGk £ UL ING.
(113276324933 Mark Hall e SOMALOLDN 7154002
Well Technician’s Licence No. Svgna ure.of Technici %ﬁ 20 tractor Date Submitted ; »% p ‘ & N@ z@ﬂz

222 B /751,,,2 A To T )T NS T W= e | LR
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© Queen’s Printer for Ontario, 72007

Ministry’'s Copy
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Mark correct box with a checkmark, where applicable.

3512751

rmehaen %0

LT e

%, T
‘rz

The Ontario Water Resources Act

WATER WELL RECORD

Municipality

32006

Con.

1¢QNI [ L\

FINAL STATUS OF WELL

53

% [ Abandoned, insufficient supply ° O3 Unfinished

County or District Township/Borough/City/Town/Village e~ block tract survey, etc. | Lot e
Drummond 7
ddress Date s 9
i complete
R.R.#1, Perth, On. K7H 3C3 P19 2say O Gnont Jear| 27
Northing RC Elevation RC Basin Code i i iv
L=l xwirJltllﬁ*WUL_l_L_l_Ji_illiJi\<;i||1]J|t]
t - < 12 16 24 25 30 a1
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
. . - Depth - feet
General colour Most common material Other materials General description From P T
Brown earth 0 5
Grey sandstone 5 50
I i ! i h : - '
EJ_H 111!4!‘:\:1 Litt NS bl \‘ll!ll]l'LL‘}vl‘.Ju
l_i___ |xf:!|"1ul\w|wh||1 lIL,LL,L_LJl%;J,M.l_iJ_.J_ler (b by ey L b bl
2 52 2 54 i 75 30
41 WATER \TER RECORD 51 CASING & OPEN HOLE RECORD (Ssifesl\?f ?Pe"ing 3 Diameler 3438 | Length 3840
Water found ) Inside Wall Depth - feet Z| (Slot No. _
at - feet Kind of water diam Material thickness From y u inches feet
055 ) [ presh ® O Sulphur 1 |nc‘he? P = inches — s Material and type Depth at top of screen | =
42 2 0O saly ; E' ghnerals 2 ] Galvanized 0
e e Salsh " ‘13 O Concrste fest
B E ulphur 12 4 hol
R L) Frash [0 Minerals 6% s gg&zﬁc ° hd 188 o 22
2 O 8saty ¢ O gas — — 61 PLUGGING & SEALING RECORD
1 O Steel
223 [ Fesh i O Sylphur 24 : 0 Gaelsanized — {1 Annular spacs ] Abandonment
2 [] Salty . £l Minerals : O Goncrete pth set at - feet Material and type (Cement grout, bentonite, etc.)
¢ [ Gas gn |- B’&p‘;n hole 22 50 From To ' e
=2 | o Eresh | Sc_JIphur 23 s [ Plastic 10-13 Tai7
2 08y ;[ ga FE T Oseel 0 | 22| cement grout
2 O Galvanized e e
%033 |\ [ Fresh ° O Sulphur 3 60 3 [J Concrete
: O sal + (] Minerals « O Open hole 2528 3055 |80
) alty s O Gas 5 [ Plastic
Pumpipg test method 1t | Pumping rate "-i4 | Duration of pumping B
7|\ o 2 0 Bater 10cMm| 2 bours ... i3 LOCATION OF WELL A
._In diagram below show distances of well from road and lot fin :
- Static level \g\:ﬁeorflsr:rl\ping Water levels during : O Pumping 2 [@ecovery Qndlcate north by arrow. Q} -
g T 227 | 45 minutz%s25 30 rninulgg31 45 minutesy14 60 mlnutes a7 !‘x‘ \\
ol 30 40 0 0 0 0 '
z 3 feo! feet 3 feet 3 feet 3 foet 3 foel
% # flowing give rate _ _| | Pump intake sat at Water at end of test =
=] GPM feet lear  [1 Cloudy
8- | Recommended pump type Recommended 43-45 Recommended 3649
pump setting pump rate
O Shallow eep 40 foet 1 O GPM
50-53

! ater supply
2 [0 Observation well § [J Abandoned, poor quality 0[] Replacement well
3 O Test hole 7 [J Abandoned (Other)
4 O Recharge well & [J Dewatering
WATER USE 55-56 -
1 mestic 5 [] Commercial 9 [J Not use
2 [] Stock 6 [0 Municipal 10 01 Other - ocooeeeveienennnn
3 [ Irrigation 7 [0 Public supply
4 [ Industriat 8 [ Cooling & air conditioning
METHOD OF CONSTRUCTION s7
T [0 Cable tool 8 ir percussion ¢ [ Driving
2 [J Rotary (conventional)  ® [J Boring 0 [ Digging
3 [ Rotary (reverss) 7 [J Diamond T Other v
4 [ Rotary (air) 8 [ Jetting 20 86 7 3
Name of Well Contractor Waell Contractor’s Licence No. > Data 58 |Contiactor 59-62 [Date received 6368 [ 80
=4 kource Y. Y .
J.R.Thompson 4905 20 4905 [0er 04 9%
Address 3 Date of inspection Inspector
R.R.#1, Westport, On. KOG 1XO a
Name of Well Technician Well Technician’s Licence No. E [Remarks
Donald Smith T0328 I s
Signature of Technician/Comra(ctor} Submlssmn da\eg 9 9 Z Cbs. E SO
. =
o day

2- MINISTRY OF THE ENVIRONMENT COPY

0506 (11/98) Front Form 9
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Zﬁ' “Ontario

Measurements recorded in:

Ministry of the Environment,
Conservation and Parks

E’lﬁwerial

] Metric

Well Tag No. (.{Ii Tag#A290484

290 454

Well Record

Page

Regulation 902 Ontario Water Resources Act

/

of /

Concession

Address of Well Location (Street Number/Name ip
/772 Dﬂummonn C{nonfc. / DRummon O /
County/District/Municipality City/Town/Villag F'rovince_ Pnstal Code
ABHARK, D Outaric K7y 303
UTM Coordinates| Zone , Easting Northing Municipal Plan and Sublot Number Other

NAD|8[3

[gHo Hosi

At c,mgjﬂ%

Yig Recora (Ses instrachion

General Colour

Mast Common Matenal

Other Matenals

General Description

Ly

TONES

Grey

LU 7= BRIUN

SHANDSTONE

Depth Set at (m/) Type of Sealant Used Volume Placed | | After test of well yield, water was: Draw Down “Recovery
From To (Material and Type) (/) [ Clear and sand free Time | Water Level | Time | Water Level
) _ (st T Other, speciy QLAY || (min)| (A |(min))  (mF)
0/ ”22, g 7 é = ,\fT 0 ! 0 If pumping discontinued, give re:;snn: ﬁ;a\:iec: 3, 2'
2 RAgs (e K GROUT | 0. 044 — ' 23081 ,
My SHpE 3. 212
Pump infake set at (mAf)
7 - ! 2 bS' 2123, 2!
- ————— Pumping rate (.'/m."n/GPM) 3 ‘65' 3 c23"2-l
; tructio i iWell Use - IR J
[ Cable Tool [J] Diamond [ Pubfic ] Commerial [ Not used © gr 2 4 23- 7 4 023-‘2,‘
[IRGtary (Conventional) [ Jeting L-EBmestic [ Municipal ] Dewatering Dur?an of pumpmg T s ]
[ Rotary {Reverse) O Driving ] Livestock ] Test Hole ] Monilaring frs+_ 5 L23-7 A3:2
[ Boring ] Digging [ Irvigation [ Cooling & Air Corditioning Final water level end of pumping (mA)|] 1g
10
[ Air percussicn [ Industrial . 023 7 d 33'2-,
[ Other, specity L] Other, specify If flowing give rate (min/ GPM) 15 23-7' 15 43 .2 {
: 5 ,_onst_ljuctlop Record -~ Casing ... SR Status of Well-. 20 °‘23'7 1l 20 2 3 ] 1,
D;Qrsrg?e ) (%an I-i_oledOFRbMaana] Thwkeralu Depth () i Water Supply Recommended pump depth (mAY) I
alvanized, Fibreglass, ickness
(cmdn) Congcrete, Plastic, Steel) (crmin) From To L] Replacement Well 5‘9 ! 25 Q3' ?' 25 2 3' 2"
7] L] Test Hole Recommended pump rate
l/ - Recharge Well ; 30 30
6! |STmm _dtem| 0 22! ||V g0qem || A3 T 23
. 40 »
a ﬁzﬁgfﬁgg‘mgbf Well productian #min 7 GEM) 43 7' 912 3"'-2’
i
[ Alieration i a,l:Jm. 50 as--’ 50 33 .2'
(Construction) Disinfected? J 1 ,
] Abandoned, ‘I-ETYes L] No 60 ﬂ‘? 60 0'»)3 '1
T T S T Insufficient Supply e ——
: gnsiruction.Reécord - Screén “| [ Abandoned, Poor Map of Well.Location
QOutside Water Quality Please provide a map below following instructions on the back.
Di rial Depth (mA)
jameter | (Prast, Galvanized, Steep|  SOtNo- | To | [0 Abandoned, atner,
specify
— 1772 Drummeno Core..]
[ Cther, specify

i

Water Details’

“Hole'Diafeter:

Water found af Depth

33 / (mfAt) [Gas

Kind of Water: [] Fresh Wtested
[JOtner, specify

Dlameter

Water found at Depth

52. {m/A) [ Gas

Kind of Water. [ |Fresh [[ZUntested
[] Other, specify

Depth (mAt)
From To (cm/in)
O’ 22!

44?1 3o’ eom

Water found at Depth |Kind of Water: []Fresh [[lntested —
jé./ fm/ft) [ Gas| [ Other, specify J?LDUSE l \
i = . Contractor and Well Techrician Information: . : .
Business Name of Well Coniractor Well Cantractors Llcenoe No
WUEFIALL 3= SONS HELL DRy | AN 5 |5 (8
Business Address (Street Number/Name) Munu:lpz% Commenis:
250t SHotr= RBo. M lonn ENELS

Province Postal Code

Onf

D&Y MO

Business E-mail Address

NILFHALL TDE BElL NsTcom

\Well owner’s

Bus.Telephone No. (inc. area code)

w(a [Rl27g06%0

!SCQ'-?_

Name of Well Technician {Last Name, First Name)

information
package
delivered

Weil Techrician's Licence No.

\ 2T b

%c’f TechmclaWrEte Submitted

0|6 |66k

Prves
] Ne

Date Package Delivered

Jozp o of

Date Work Completed

20208601 |-

JUL

Reteived

1 7 2020

USOSE (2018A12)

Ministry’s Copy

® Queen's Printer for Ontario, 2018



Ministry
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Environment

Ontario

1. PRINT ONLY IN SPACES PROVIDED

The Ontario Water Resources Act

WATER WELL RECORD
3508221

MUNICY

lIlJ_]
0 [

2. CHECK CORRECT BOX WHERE APPLICABLE 1 £ s 22 23 2’8
COUNTY OR DISTRICT HIF. BOROUGH CITY TOWN. VILLAGE [ON BLOCK. TRACT. SURVEY ETC LOT é-17
DATE COMPLETED 48-53

K7H 56;

DAY &= MO

ELEVATION

)

BASIN CODE

1 1 I

"

..111.111"UJ

31

ar

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)

MOST
COMMON MATERIAL

OTHER MATERIALS

GENERAL DESCRIPTION

DEPTH - FEET

TO

FROM

|
|
‘ GENERAL COLOUR
|

SAMND

O | 4

| SaNpsmg

o« | 5o

.
@ llllllllllljlllllllllli[ lll |lll_|lllllll|IIJJlllli'llllljllllllllllll‘__'
IBZ ] 1 ll lllllllIllllll]zlllilLJlllJlllltlll_l_L_L_]Illllllllll_ll“llllllllllnl L._ol
1 2z 5
SIZEtS) OF OPENING 31-33 OIAMETER 34-38 | LENGTH 39.-40
[a1] WATER RECORD [51] CASING & OPEN HOLE RECORD Z [Thorhet
— — 9]
WATER FOUND KIND OF WATER INSIDE I WALL DEPTH - FEET Ll INCHES FEET
AY - FEET DIAM MATERIAL THICKNESS FROM B CC WATERVAL AND TYPE DEPTH 1O TOP as | 8
o a INCHES INCHES © o ) OF SCREEN
1Y FrREsH 3 O0suLPHUR roty 17 T I
2 saury A0mineracs MZSTEEL FEET
~ ) 6 Caas 201 GALVANIZED
%% 1 rresw 3 CsuLPHLR by l/ igcoucnns 61 E
OPEN HOLE
PO D AEmL é 4y | $Berses ‘/JJJ/ 0O 93 [61] PLUGGING & SEALING RECORD
= 1718 [L| 20-29 DEPTK SET TAT - FEET i (CEMENT GROUT
20-23] 3r 24] 10sTEEL MATER|AL AND TYPE
[] FRESH SULPHUR 201 GALYANIZED FROM I 10 LEAD PACKER. ETC )
2 4 CIMINERALS §
[] SALTY 301 GONCRETE
6 Llgas 3 BEN HOL 5 10-13 1417
E
25-280 0 rRESH igsuu’nun 3 50ptastic 023 0 -
MINERALS 24-2 26| 27-304 . -
2 [ SALTY g (lgas % 1Osteed 8.2 22-28
T 30 v ¥ ggGALVANIIED
-3 SULPHUR CONCRETE . 331 s
VO FRESH G O miNeERALS 4 oPEN HOLE 282 30-33) 80
2 {] SALTY 6 [Jgas 5pPLASTIC
r PUMPING TEST METHOD 10| PUMPING RATE 11-14] BURATION OF PUMPING
9 o LOCATION OF WELL
15-1 -
v O pump z WBAH_ER 0 _L_HOURS__LQMV\S
STATIC WATER LEVEL (3 1 ] PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING
- LEVEL [Np of 2\ RECOVERY LOT LINE INDICATE NORTH BY ARROW.
1*-1 22-24] 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES |
[72]
E 26-128 291 32-34 313-37 '
\ w FEET ’7 OFEET FEET FEET FEETY FEET
z IF FLOWING. 3841 PUMP INTAKE SET AT WATER AT END OF TEST a1
l -_— GIVE RATE ’
L= 2/ !
§‘ S GoM O reer| ! B cLeAr @ O cLouoy
i o RECOMMENDED PUMP TYPE RECOMMENDED 43-4% [RECOMMENDED 46-49]
3 n_ PUMP PUMPING
| O sHuatLow Foeep SETTING 40r5:r RATE b? OGPM '
i
| 50.53 3
t
‘ 7 A
FINAL 1 & WATER SUPPLY s [J ABANDONED. INSUFFICIENT SUPPLY v
T 2 [0 OBSERVATION WELL ¢ (1 ABANDONED POOR QUALITY Q
STATUS 3 [0 TEST HOLE 7 0 UNFINISHED
OF WELL 4 [J RECHARGE WELL 9 O DEWATERING
8338 Idooussnc s [J COMMERCIAL
t 0 srock $ [0 MUNICIPAL
} WATER 3 [J IRRIGATION 7 O PUBLIC SUPPLY
USE « O tNDUSTRIAL 8 (] COOLING OR AIR CONDITIONING
O oTtHer * [0 NOT usED
57
1 {J CABLE TOOL s (1 BORING
METHOD 2z {1 ROTARY (CONVENTIONAL) 7 [J DIAMOND \
OF 3 [J ROTARY (REVERSE) 83 JETTING YA AN ufp)
d CONSTRUCTION| ¢ 0 ROTARY (AIR) s J oRIVING LA" y oany
i 5 @ AIR PERCUSSION O oiceing [ oTHer DRILLERS REMARKS No g™ l‘-’LMsLE]/ Tusp
H Ls
: NAME OF WELL CONTRACTOR WELL CONTRACTOR'S DATA 58| CONTRACTOR $9-62| DATE RECEIVED 43-88) 40
LICENCE NUMBER : SOURCE FEB 2 “ 1988
& T rtpr1PSon) “Leoy ||z
- ADDRESS Q | oate of INSPECTION INSPECTOR
< WesTPver 9
< / ESTFOF 7
m OF WELL TECHNICIAN WELL TECHNICIAN'S : AEMARKS
E J ‘/ LICENCE NUM f w
i
g ON A LT r LT T332 3 e
o NATUHE OF TECHNIZIAN/ ACTOR SUBMISSION DATE [ N ’Q’ ‘%
- . I -3 .
D Wl £\ e
DAY Mo Y

MlNlSTRY OF THE ENVIRONMENT COPY

FORM NO. 0506 {11/86} FORM &




%) Ontario
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the Enwronment

U i .,

Well Tag Number (P

;l“‘k i

ﬁﬁamﬁr 1%

Instructigns for Completing Form

AOVHY

>

‘Well Record

Regulation 903 Ontario Water Resources Act

of

page ___

* For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

* All Se¢tions must be completed in full to avoid delays in processjng. Further instructions and explanations are available on the back of this form.
* Questlons regarding completing this application can be directed ta the Water Well Management Coordinator at 416-235-6203.

¢ All matre measurements shall be reported to 1/1 0‘h of a metre. -~

* Pleasg print clearly in blue or black ink only \ ‘ __ Ministry Use Only ,

; MUN | @ | & CON \{* | | [0 5 LoT
L-Gu\(x/ Ko Y Urmneon s

RR#/Street Number/Name Clty\gowanllage Site/Compartment/Block/Tract etc.
GPS Readi -.ij\ 'KA V) M% Mode of O

5 eading NAD Zone Easting ing nit Make/Mode ode of Operation: [ ] Undifferentiated . JefAveraged

‘8 3\ ll 58’ ﬂ'{ %‘}SQ“‘ | ma MCW\ [] Differentiated, specify ...

Log of Overburden and Bedrock Materials (see instructions) QD
General Coldur Most common material Other Materials General Description [?:e;_gm Metres

{\QQMRM

o 1.8

b
N

a,\aht*\'( 2 ot SToe

[+ & IR 2

o

ol

D

Hole Diameter Construction Re¢ord Test of Well Yield
Depth Metres | Diameter Inside Matorial Wall Depth Metres Pumping test method = Draw Down Recovery
From To Centimetres diam ateria thickness ime|Water Level| Time|Water Level
S centimetres centimetres From To S« (W\‘P min| Metres | min | Metres
D ’ ;« v ;-. ! 40“" ; Pump intake set at - |Static L{ ol L( ~ICi
i Casing (metres) Levet| T°* ‘
i Steel [] Fibreglass| lTltJmp/mg rate - 1 .Y 11 Y, Yt
‘ res/min -
[ ]Plastic[” | Concrete L{ 8/ 4 - bg . 2 g
Wafer Record 1S €[ Jcananized ‘ () é ' ? D“ra"‘:‘ ofpumping | 2 |42 K| 2 4. B
Water fOUnd Kind of Water — p—— X hrs+_____ min
Steel Fibregl
L / - [Jsteel [ J oregiass Final water levgbend | 3 1¢(/.MD | 3 1. ’Jl\
J_Q Jr(_/ | ] Fresh U Suiphur []Plastic| | Concrete of pumm?g, ; -
] alt | Mingfals _ametres
0] Other ......... [ J@alvanized Recommended pump | 4 | ([, 42 | 4 (. 1G
TS e [ |Steel [ |Fibreglass type
:} Fresh D Sulphur 'ﬁShaIIow [1Deep
[ salty [ ] Minerals |—| Plastic[ ] Concrete Recompmended pump | 5[4 & | 5 . 0l
[ Galvanized depth’ metres
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Summary of On-Site Water Quality
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Summary of On-Site Water Quality Results

TW-01 TW-02 TW-03
Parameter

TW 1-1 TW 1-2  Initial Sampling 3 Hr Pump Test 6 Hr Pump Test  Spring 2022 TW 2-1 TW 2-2 Initial Sampling 3 Hr Pump Test 6 Hr Pump Test Spring 2022 TW 3-1 TW 3-2 Initial Sampling 3 Hr Pump Test 6 Hr Pump Test  Spring 2022
27-Jan-15 27-Jan-15 22-Apr-21 15-Jul-21 15-Jul-21 10-Mar-22 27-Jan-15 27-Jan-15 22-Apr-21 15-Jul-21 15-Jul-21 10-Mar-22 27-Jan-15 27-Jan-15 22-Apr-21 16-Jul-21 16-Jul-21 11-Mar-22

Microbiological Parameters
E. Coli CFU/100 mL ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A ND (1) ND (1) ND (1)
Fecal Coliforms CFU/100 mL ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A ND (1) ND (1) ND (1)
Total Coliforms CFU/100 mL ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A N/A N/A ND (1) ND (1) ND (1) N/A ND (1) ND (1) ND (1)
General Inorganics
Alkalinity, total mg/L 285 280 301 267 267 N/A 291 288 307 293 296 N/A 236 238 321 253 254 N/A
Ammonia as N mg/L <0.02 <0.02 0.04 0.05 0.05 N/A <0.02 <0.02 0.07 0.06 0.07 N/A 0.03 <0.02 0.06 0.05 0.05 N/A
Dissolved Organic Carbon mg/L 1.3 1.6 2.5 1.9 1.8 N/A 24 2.4 1.8 2.7 1.8 N/A 2 1.9 1.2 1.4 1.2 N/A
Colour TCU ND (2) ND (2) 3 ND (2) ND (2) N/A ND (2) ND (2) 5] 10 16 N/A ND (2) ND (2) ND (2) 2 ND (2) N/A
Colour, apparent ACU N/A N/A 9 ND (2) ND (2) N/A N/A N/A 12 13 18 N/A N/A N/A 4 3 2 N/A
Conductivity uS/cm 578 609 660 636 631 N/A 597 602 627 632 636 N/A 528 530 762 585 590 N/A
Hardness mg/L 314 329 303 290 289 N/A 295 294 305 301 302 N/A 279 276 310 265 260 N/A
pH pH Units 7.93 7.97 8 7.9 7.9 N/A 7.81 7.88 8 8 8 N/A 8.13 8.05 8 8 8 N/A
Phenolics mg/L ND (0.001) ND (0.001)  ND (0.001) ND (0.001) ND (0.001) N/A ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) N/A ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) N/A
Total Dissolved Solids mg/L 376 396 336 366 366 N/A 388 391 328 340 350 N/A 343 344 400 314 310 N/A
Sulphide mg/L ND (0.01) ND (0.01) ND (0.02) ND (0.02) ND (0.02) N/A ND (0.01) ND (0.01) ND (0.02) ND (0.02) ND (0.02) N/A ND (0.01) ND (0.01) ND (0.02) ND (0.02) ND (0.02) N/A
Tannin & Lignin mg/L ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A
Total Kjeldahl Nitrogen mg/L 0.11 ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A 0.19 ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) N/A
Total Organic Nitrogen® mg/L N/A N/A ND (0.1) ND (0.1) ND (0.1) N/A N/A N/A ND (0.1) ND (0.1) ND (0.1) N/A N/A N/A ND (0.1) ND (0.1) ND (0.1) N/A
Turbidity NTU 1.7 0.3 2 0.6 0.3 N/A 6.7 4.5 1.5 2.8 3 N/A 10.2 0.7 0.2 0.9 0.4 N/A
Anions
Chloride mg/L 16 21 23 17 17 N/A 9 13 11 12 11 N/A 9 9 43 16 16 N/A
Fluoride mg/L 0.13 0.14 ND (0.1) 0.1 0.1 N/A 0.3 0.32 0.2 0.3 0.3 N/A 0.12 0.12 ND (0.1) ND (0.1) ND (0.1) N/A
Nitrate as N mg/L 0.91 1.1 2.7 5.6 5.3 3.4 ND (0.1) ND (0.1) ND (0.1) 0.2 0.2 0.2 3.86 3.84 3.2 34 34 3.2
Nitrite as N mg/L ND (0.1) ND (0.1) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.1) ND (0.1) ND (0.05) ND (0.05) ND (0.05) ND (0.05) ND (0.1) ND (0.1) ND (0.05) ND (0.05) ND (0.05) ND (0.05)
Sulphate mg/L 17 18 16 12 12 N/A 15 18 21 19 19 N/A 9 9 16 10 10 N/A
Metals
Mercury mg/L ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A ND (0.0001)  ND (0.0001)  ND (0.0001) N/A ND (0.0001) N/A ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A
Aluminum mg/L N/A N/A 0.029 N/A 0.001 N/A N/A N/A ND (0.001) N/A 0.001 N/A N/A N/A ND (0.001) N/A ND (0.001) N/A
Antimony mg/L N/A N/A ND (0.0005) N/A ND (0.0005) N/A N/A N/A ND (0.0005) N/A ND (0.0005) N/A N/A N/A ND (0.0005) N/A ND (0.0005) N/A
Arsenic mg/L <0.001 <0.001 ND (0.001) N/A ND (0.001) N/A 0.001 0.002 0.002 N/A 0.002 N/A <0.001 <0.001 ND (0.001) N/A ND (0.001) N/A
Barium mg/L N/A N/A 0.365 N/A 0.331 N/A N/A N/A 0.624 N/A 0.602 N/A N/A N/A 0.328 N/A 0.272 N/A
Boron mg/L N/A N/A 0.02 N/A 0.02 N/A N/A N/A 0.03 N/A 0.03 N/A N/A N/A 0.01 N/A 0.02 N/A
Cadmium mg/L ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A ND (0.0001)  ND (0.0001)  ND (0.0001) N/A ND (0.0001) N/A ND (0.0001) ND (0.0001) ND (0.0001) N/A ND (0.0001) N/A
Calcium mg/L 88 92 82.5 80.5 79.7 N/A 82 83 82.3 81.3 82.3 N/A 82 81 84.9 73.8 72.9 N/A
Chromium mg/L N/A N/A ND (0.010) N/A ND (0.001) N/A N/A N/A ND (0.010) N/A ND (0.001) N/A N/A N/A ND (0.010) N/A ND (0.001) N/A
Chromium (V1) ug/L N/A N/A ND (0.001) N/A ND (0.010) N/A N/A N/A ND (0.001) N/A ND (0.010) N/A N/A N/A ND (0.001) N/A ND (0.010) N/A
Copper mg/L N/A N/A 0.0016 N/A 0.0019 N/A N/A N/A 0.0006 N/A 0.0008 N/A N/A N/A 0.0006 N/A ND (0.0005) N/A
Iron mg/L 0.07 <0.03 ND (0.1) ND (0.1) ND (0.1) N/A 0.35 0.42 0.4 0.2 0.3 N/A 0.35 0.07 ND (0.1) ND (0.1) ND (0.1) N/A
Lead mg/L ND (0.001) ND (0.001) 0.0002 N/A ND (0.0001) N/A ND (0.001) ND (0.001)  ND (0.0001) N/A ND (0.0001) N/A ND (0.001) ND (0.001) ND (0.0001) N/A ND (0.0001) N/A
Magnesium mg/L 23 24 23.6 21.6 22 N/A 22 21 241 23.8 23.5 N/A 18 18 23.8 19.7 19 N/A
Manganese mg/L 0.01 0.03 ND (0.005) ND (0.005) ND (0.005) N/A 0.17 0.22 0.201 0.197 0.21 N/A <0.01 <0.01 ND (0.005) ND (0.005) ND (0.005) N/A
Potassium mg/L 2 2 3.8 3.1 3.1 N/A 2 2 2.2 2.3 2 N/A B 5 8.5 6.7 6.6 N/A
Selenium mg/L N/A N/A ND (0.001) N/A ND (0.001) N/A N/A N/A ND (0.001) N/A ND (0.001) N/A N/A N/A ND (0.001) N/A ND (0.001) N/A
Sodium mg/L 9 10 11.9 9.6 9.9 N/A 5 5 7.5 7.3 7.2 N/A 3 3 25.6 12.3 121 N/A
Strontium mg/L N/A N/A N/A N/A 0.19 N/A N/A N/A N/A N/A 0.34 N/A N/A N/A N/A N/A 0.14 N/A
Uranium mg/L 0.001 0.002 0.0011 N/A 0.0008 N/A 0.002 0.001 0.0016 N/A 0.0014 N/A ND (0.001) ND (0.001) 0.0007 N/A 0.0006 N/A
Zinc mg/L N/A N/A ND (0.005) N/A ND (0.005) N/A N/A N/A ND (0.005) N/A ND (0.005) N/A N/A N/A ND (0.005) N/A ND (0.005) N/A

NOTES:

MAC = Maximum Acceptable Concentration;

OG = Operational Guideline

AO = Aesthetic Objective

The total of Nitrate and Nitrite should not exceed 10 mgl/litre.

The aesthetic objective for sodium is 200 mg/litre. The local medical officer of health should be notified when the sodium concentrat