NOTICE OF HEARING BOARD MEETING
LOWER TRENT CONSERVATION
TO BE HELD AT

Administration Office, 714 Murray Street, Trenton / Virtually Join the Meeting
On

Thursday, June 9, 2021, 6:30 PM
For

O. Reg. 163/06 Permit Applications:
#RP-21-378 and #RP-21-379, RP-22-047, RP-22-048, RP-22-049
APPLICANTS:

For RP-21-378, Chris Angelo of the City of Quinte West for Trenton Christian School
(Property Owner), and
For RP-21-379, RP-22-047, RP-22-048, RP-22-049, Mark Klemencic of Klemencic
Homes for Brad Little of the Audrey Little Estate (Property Owner)

LOCATIONS:

For RP-21-378, 320 2nd Dug Hill Road, City of Quinte West, Geographic Township of
Murray, Concession A, Part Lot 7, and
For RP-21-379, RP-22-047, RP-22-048, RP-22-049, City of Quinte West, Geographic
Township of Murray, Concession A, Part Lots 7 and 8, on properties along Highway 2
(Dundas Street) and County Road 40 (Wooler Road).

AGENDA
1. Meeting called to order by the Chair
2. Motion for the Board of Directors to sit as the Hearing Board
3. Opening Remarks by Chair
4. Disclosure of pecuniary interests
5. Staff Report and Presentation

Page # 3

6. Presentation by Applicants

Page # 342

7. Additional Information Sharing
a. Additional Questions from the Board

Page 2

b. Comments or Question from the Applicant
c. Comments or Questions from Staff
8. Deliberation (In-Camera if Required)
9. Motion on the Hearing Board Decision
10. Motion to adjourn the Hearing Board

PLEASE CONTACT THE OFFICE IF YOU WILL BE UNABLE TO ATTEND THIS MEETING
Kelly Vandette 613-394-3915 ext. #215
kelly.vandette@ltc.on.ca
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STAFF REPORT
May 31, 2022
Lower Trent Conservation Hearing Board
Ontario Regulation 163/06 applications RP-21-378, RP-21379, RP-22-047, RP-22-048 & RP-22-049
for permission to alter a watercourse, develop within a
floodplain, develop and interfere with a wetland for a
proposed residential plan of subdivision and other
development lands
Janet Noyes, Manager, Development Services & Water Resources; and
Gage Comeau, Regulation and Enforcement Officer
Date:
To:
Re:

Prepared by:

DATE

May 31, 2022

DATE RECEIVED

Permit applications received December 21, 2021 (RP-21-378 & RP-21-379)
Permit applications received March 1, 2022 (RP-22-047, RP-22-048, RP-22049)
Request for Hearing received May 25, 2022

APPLICANTS

RP-21-378 – Agent: Chris Angelo (City of Quinte West) on behalf of Trenton
Christian School (property owner);
RP-21-379, RP-22-047, RP-22-048, PR-22-049 – Agent: Mark Klemencic
(Klemencic Homes) on behalf of Brad Little (Audry Little Estate – property
owner)
(Copy of applications are included as Appendix 1)

LOCATION

Highway 2 and County Road 40 (Wooler Road), City of Quinte West
Part of Lots 7 and 8, Concession A, Former Geographic Township of Murray
(Maps attached, see Appendix 2)

OVERVIEW

Lower Trent Region Conservation Authority (LTC, Conservation Authority,
the Authority) has received five (5) applications for alteration of a
watercourse (York Creek), development within regulated areas associated
with an unevaluated wetland and the York Creek floodplain, and to
interfere with an unevaluated wetland. The applications are to allow for
realignment of the creek, filling and grading within the floodplain and
unevaluated wetland, site preparation and alterations to existing natural
features associated with the creation of residential building lots and a road
network for a draft approved residential plan of subdivision known as
Hillside Meadows North and to expand future potential development areas
on adjacent lands. The proposed activities in the floodplain, the alteration
of the watercourse and the interference in the unevaluated wetland do
not comply with LTC’s current Ontario Regulation 163/06 Policy Document
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(February 2022) as well as the previous version (October 2018) and
therefore, permits cannot be issued by staff.
PROPOSAL

A figure illustrating the different parcels with the associated Permit
designations is attached as Appendix 3. Note that another permit
application was submitted with this package of permits for an upgraded
watercourse crossing of York Creek at Wooler Road. This is a City project
on City owned land and LTC staff have already approved this permit as it
could be supported through our policies and therefore Permit C (RP-21380) is not included in this Hearing process.
Permit A – RP-21-378: The proponent is seeking approval from LTC to
realign York Creek on the school property to fill in the flood hazard and
allow for better functioning of the City’s 2nd Dug Hill Road stormwater
management pond (SWMP).
Permit B – RP-21-379: The proponent is seeking approval from LTC to
realign York Creek along the east and south property boundaries to allow
for better functioning of the City’s 2nd Dug Hill Road SWMP, provide an
access route along the creek for maintenance of the creek, fill in portions
of the floodplain and redelineate the flood hazard on these lands to allow
for expanded development area. Approximately 2,500 m3 of fill are
proposed to be placed in the floodplain. This proposal is also seeking
support for a watercourse crossing over York Creek to connect the existing
Hillside Meadows subdivision lands with the Hillside Meadows North
subdivision lands.
Permit D – RP-22-047: The proponent is seeking approval from LTC to
realign York Creek along the southern property limit and fill in the
floodplain and unevaluated wetlands to provide a larger development area
for future development lands. Approximately 10,500 m3 of fill are
proposed to be placed in the floodplain and wetland areas.
Permit E – RP-22-048: The proponent is seeking approval from LTC to fill in
the floodplain and unevaluated wetlands to provide a larger development
area for future development lands. Approximately 6,000 m3 of fill are
proposed to be placed in the floodplain and wetland areas.
Permit F – RP-22-049: The proponent is seeking approval from LTC to fill in
the floodplain and unevaluated wetlands to provide a larger development
area for future development lands. Approximately 15,000 m3 of fill are
proposed to be placed in the floodplain and wetland areas.
These five (5) permit applications are supported with technical studies that
are included with this package:
Appendix 4 – York Creek Development Area – Floodline Investigation by
Jewell Engineering (April 12, 2022);
Appendix 5 – Upper York Creek Ecological Study by asiOtus Natural
Heritage Consultants (May 2022);
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Appendix 6 – Letters Regarding Fish & Fish Habitat by Stringer’s
Environmental Services (April 11, 2022 and April 21, 2022).
There has been ongoing consultation on this proposal from 2017 and a
summary chronology of the consultation has been included as Appendix 7.
SUMMARY

LTC is responsible for the administration of Ontario Regulation 163/06 –
Lower Trent Region Conservation Authority: Regulation of Development,
Interference with Wetlands and Alterations to Shorelines and
Watercourses. In order to guide the implementation of Ontario Regulation
163/06 made pursuant to Section 28 of the Conservation Authorities Act,
the LTC Board of Directors has approved policies, most recently updated in
February 2022. Note that these applications were received prior to this
date so the Regulation Policies that were approved in October 2018 apply
to these applications although there are no significant differences for
these applications. Where a proposal for development, interference, or
alteration follows the approved policies or is not a significant deviation
from the intent of the approved policies, designated authority staff may
grant permission. The proposed development, alteration and interference
is in direct conflict with the approved policies. As such, designated staff are
not in a position to grant approval of the Ontario Regulation 163/06 permit
application.
As a Conservation Authority, LTC has been delegated responsibility under
the Provincial One Window Planning System for Natural Hazards. In this
role, LTC is responsible for representing the “Provincial Interest” on
planning matters related to floodplain management, hazardous slopes,
Great Lakes shorelines, unstable soils and erosion in planning exercises
where the Province is not involved. In addition to this, LTC provides
technical advice and environmental review services for natural heritage
and water resources in accordance with Service Agreements in place with
our various municipalities.
The City of Quinte West is the approval authority for planning act
applications (including consents and the plan of subdivision) that are
associated with these subject lands. In June 2021, LTC was circulated on 3
consent (severance) applications on the subject lands and we provided
comments at that time regarding the York Creek floodplain. The figure of
the proposed severances is provided as Appendix 8 along with other
planning application information. This figure helps identify the various
parcels that are included with these applications.
LTC also provided input in the review of the application for draft plan of
subdivision in the summer of 2021 in accordance with our Planning Service
Agreement with the City of Quinte West noting the issues with the York
Creek Floodplain. No technical reports were submitted with the Draft Plan
of Subdivision application so the technical reports, when received, will be
reviewed with the detailed design and clearance of draft plan conditions
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for the subdivision. Draft plan approval with conditions was granted for
the subdivision on October 21, 2021 (approved Draft Plan with Quinte
West Staff Report is attached as Appendix 9).
Key issue:
Five (5) permits from LTC are required for the proposed development
activities along York Creek as there are five separate parcels. Appendix 10
includes a copy of Ontario Regulation 163/06. These permits are required
for proposed development in the York Creek floodplain (Section 2 of
O.Reg. 163/06) and in riparian wetlands along York Creek (Section 2 of
O.Reg. 163/06) and alteration of York Creek (Section 5 of O.Reg. 163/06)
and interference in the unevaluated riparian wetland and within 30 metres
of the wetland boundary (Section 5 of O.Reg. 163/06). Given that the
permit applications are to allow for activities that do not adhere to the
following policies, LTC staff are not in a position to grant permission:
Lower Trent Region Conservation Authority
Ontario Regulation 163/06 Policy Document (February 2022)
1. 5.2.1.1. 1) Development within the Regulatory floodplain shall not
be permitted;
2. 5.2.1.1. 2) Placement of fill, flood hazard protection and/or bank
stabilization works to allow for future/proposed development or an
increase in development envelope within the Regulatory floodplain
shall not be permitted;
3. 5.2.1.1. 9) Cut and fill operations will not be permitted within the
One-Zone Regulatory floodplain;
4. 6.2.1. 1) Development and interference shall not be permitted
within wetlands;
5. 6.2.2.1. 1) Development shall not be permitted within 30 metres of
the boundary of the wetland;
6. 7.2.1. 1) Interference with a watercourse shall not be permitted;
and
7. 7.2.1. 2) Proposals for channelization and / or re-alignment will not
be considered where the purpose of the proposal is to increase the
development potential on the lands.
The proposed activities do not satisfy any of the “notwithstanding” policies
contained in Sections 5.2.1.1., 6.2.1, 6.2.2.1 or 7.2.1. (LTC’s 2022 Policies
attached, relevant excerpts only, see Appendix 11).
The proponents were notified that staff could not approve the permit
applications and of their right to a Hearing before the Authority’s Hearing
Board (see LTC Letters of May 25, 2022 – Appendix 12).
On May 25, 2022, the proponents requested LTC staff to proceed with the
necessary arrangements for a Hearing and a Notice of Hearing was
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provided shortly thereafter (see May 26, 2022 Notice of Hearing scheduled
for June 9, 2022 – Appendix 13).
The proponents were provided the Hearing Guidelines (LTC’s Hearing
Guidelines [February 2022] see Appendix 14).

BACKGROUND
CONSIDERATIONS

Planning History:
In March of 2018, LTC was circulated on a severance application (B7/18M)
to sever off lands from the Audry Little Estate lands for the purposes of a
residential subdivision. These lands eventually became the Hillside
Meadows Subdivision. A figure illustrating the severance is included in
Appendix 8. The spill from York Creek floodplain was noted and a berm
was proposed to alleviate this spill and was supported through a technical
study. Potential for fish habitat in York Creek was noted and LTC requested
minimum separation from the creek to ensure protection of the fisheries.
This was LTC File: PL-18-031.
In June 2021, LTC was circulated on an Official Plan Amendment (OPA)
application (D09-M18-21) for a small portion of the lands north of York
Creek to amend the City of Quinte West Official Plan to re-designate the
subject lands from “Planning District 10A” to “Planning District 10B” within
the Trenton Urban Service Area. The shifting of the sub-district lines
enabled the development of low and medium density residential
development on municipal water and sewer services via a plan of
subdivision. The commercial designation along Dundas Street (Highway 2)
remained with a smaller depth from the road but was consistent with or
greater than most commercial lots along Dundas Street. The figure of the
OPA lands is included in Appendix 8 as well. LTC had no concerns with the
OPA application (LTC File: PL-21-119).
Also in June 2021, LTC was circulated on three more consent applications
for severances on the Audry Little Estate lands (B38/21M, B39/21M &
B40/21M) as mentioned in the summary. LTC’s comments noted the
floodplain mapping for York Creek, unevaluated wetlands and the areas on
the property that are regulated by LTC pursuant to O.Reg. 163/06, and the
requirement for permits for development, alteration or interference in the
features within the regulated area. LTC also noted the potential for fish
habitat and protection of the fisheries. LTC’s letter (June 22, 2021) is also
included in Appendix 8 with the figure of the proposed severances.
On July 22, 2021, LTC was circulated on applications for Zoning By-Law
Amendment (D09/M20/21) and Draft Plan of Subdivision (D12/M04/21)
requesting comments by August 8, 2021. There were no technical reports
circulated with these notices of application but there was a 3-page
summary of the proposed Hillside Meadows North Subdivision. LTC had
been circulated by the City on June 23, 2021, on a Floodline Investigation

Page 5 of 12

Hearing Board Agenda Item #5.

Page 8

Report for the York Creek Development Area by Jewell Engineering (May
12, 2021). We confirmed by email that this report was to be considered
with this application on August 4, 2021. At this time, LTC was going
through staffing changes in our planning department and provided an
email with our comments (August 17, 2021) about the flood hazard lands
and that LTC was not in a position to comment on the Floodline report as
we had a number of questions and were trying to organize a meeting with
the development team to go over the report and implications. LTC staff
provided a further email on October 13, 2021 on our position on the ZBA
and Subdivision files. LTC email communications for these applications are
included in Appendix 8.
2nd Dug Hill Stormwater Management Pond:
In 1998, LTC issued the Dead & York Creek Subwatershed Plan with the
technical portions of the study completed by Totten-Sims-Hubicki (TSH).
This report made recommendations for a stormwater management
strategy for the area as well as floodplain mapping for both creeks, among
other objectives. The final report is available on the LTC website:
https://ltc.on.ca/cms_lib/Dead-York-Creek-Subwatershed-Plan.pdf
The stormwater management section of the watershed plan
recommended a centralized stormwater management facility in the
southwest quadrant of the 2nd Dug Hill Road and Highway 2 intersection to
provide both water quality and quantity control for the upstream drainage
areas where proposed development is planned. Site specific constraints for
site development were recommended as well as the centralized facility
sizing was provided.
In 1999, the Greer Galloway Group (GGG) provided the new City of Quinte
West the West End Infrastructure Design Brief, which looked at all types of
municipal servicing for this area that was planned for further development
and is considered the upstream drainage area for York Creek. The
Stormwater section of this report provided a conceptual design of the
centralized stormwater management facility and also provided
recommended Allowable Release Rates (ARRs) for contributing properties
to the City’s centralized stormwater pond. This was necessary as the
centralized pond could provide water quality control for the entire
drainage area but not water quantity control so some control was required
to be undertaken on each property as it was developed.
In 2001, Ainley Group was hired to evaluate some further storm sewer
restrictions for development areas northeast of the Highway 2 and 2 nd Dug
Hill Road intersection. More restrictive ARRs are applicable to some of
these properties along Highway 2/Dundas Street.
In 2015, GGG was contracted to undertake the final design for the City’s
centralized SWM Pond. Updated computational modelling was undertaken
and the design was provided along with updated recommended ARRs for
contributing drainage areas. The Environmental Compliance Approval
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(ECA) for the stormwater management facility was obtained from the
Ministry of Environment (MOE) and the pond constructed.
As part of the review for the Floodline Investigation for this proposed
development, Jewell Engineering (JE), with input from LTC staff, did a very
comprehensive background review and completed an updated
computational model that corrected earlier errors and / or assumptions
that has been utilized in the past analyses. This was necessary work to be
able to provide the best estimate for the flows to and from the City’s SWM
Pond to determine the flows for the floodplain mapping.
JE made recommendations to the City for better functioning of the SWM
Pond and these findings are outlined in Section 4 of the Floodline
Investigation Report (Appendix 4). These recommendations include
modifications to York Creek to lower the bottom elevations of the upper
reach to provide a sufficient outlet to the receiving stream for the outflow
from the SWM Pond and prevent blocking of the low flow outlet. LTC staff
have been involved in this review process and support the conclusions and
recommendations regarding modifications required for the SWM Pond.
Wetland Considerations:
During consultation for this project, LTC staff noted that an ecological
assessment of the project area and impacts to this area from the proposed
project would be required as part of the submission for the permit
applications (see Appendix 7 for consultation summary). On May 19, 2022,
LTC was circulated on the Ecological Study by asiOtus (Appendix 5). This
report identified a Riverine Wetland in the study area with a Mineral
Shallow Marsh (MAS 2) Community Unit identified with the Ecological Land
Classification (ELC) system. The mapping provided in the report appears to
show the MAS 2 within the existing floodplain area in the areas of Permit D
and F but the actual delineation of the wetland area is not confirmed.
LTC staff reviewed the report and have some questions that require
clarification and we have also asked for the ELC mapping for the project
area. We have not received a response to our comments/questions at this
time. LTC communications with regards to the Ecological Report are found
in Appendix 15.
Fisheries Considerations:
Conservation Authorities used to have agreements with the federal
Department of Fisheries and Oceans (DFO) to provide advice on proposals
with respect to potential for impacts to fisheries and / or fish habitat under
the federal Fisheries Act (RSC 1985 c. F-14) – specifically Harmful
Alteration, Destruction and Displacement (HADD). All during the
consultation process for this project LTC has recommended that the
applicants have their proposal reviewed by DFO. It is LTC’s understanding
that the applicants are in process of submitting information to DFO for
review and provided the preliminary letters to LTC for background
information (Appendix 6). LTC does not approve projects or provide advice
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for projects under the federal Fisheries Act.
DEVELOPMENT,
ALTERATION OF A
WATERCOURSE &
INTERFERENCE
WITH A WETLAND

The proposed activities, which include:
a) realignment of York Creek from the outlet of the 2nd Dug Hill Road
stormwater management pond to the crossing of Wooler Road (County
Road 40) – approximately 1000 metres in length;
b) placement of 34,000 m3 of fill within the delineated York Creek
floodplain;
c) loss of wetland (undefined footprint) due to above noted activities;
d) site alterations to accommodate the creation of residential building
lots
The above noted items constitute development within regulated areas,
alteration of watercourse and interference in any way with a wetland.
Prior written approval from LTC is therefore required.
DEVELOPMENT:
The definition of development in the Conservation Authorities Act is as
follows:
a) the construction, reconstruction, erection or placing of a building or
structure of any kind,
b) any change to a building or structure that would have the effect of
altering the use or potential use of the building or structure, increasing
the size of the building or structure or increasing the number of
dwelling units in the building or structure,
c) site grading, or
d) the temporary or permanent placing, dumping or removal of any
material, originating on the site or elsewhere;
The c) and d) definitions are the “development” that is being considered in
these applications.
LTC O.Reg. 163/06 Policies with respect to Development state:
5.2.1.1. 1) Development within the Regulatory floodplain shall not be
permitted;
5.2.1.1. 2) Placement of fill, flood hazard protection and/or bank
stabilization works to allow for future/proposed development or an
increase in development envelope within the Regulatory floodplain
shall not be permitted;
5.2.1.1. 9) Cut and fill operations will not be permitted within the OnePage 8 of 12
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Zone Regulatory floodplain;
6.2.1. 1) Development and interference shall not be permitted within
wetlands;
6.2.2.1. 1) Development shall not be permitted within 30 metres of the
boundary of the wetland;
ALTERATION OF A WATERCOURSE:
LTC O.Reg. 163/06 Policies with respect to Alteration of a Watercourse
state:
7.2.1. 1) Interference with a watercourse shall not be permitted; and
7.2.1. 2) Proposals for channelization and / or re-alignment will not be
considered where the purpose of the proposal is to increase the
development potential on the lands.
INTERFERENCE IN A WETLAND:
LTC O.Reg. 163/06 Policies with respect to Interference in a wetland state:
6.2.1. 1) Development and interference shall not be permitted within
wetlands;
CONSERVATION OF LAND:
“Conservation of Land” is not defined in the Act or Regulation or any other
planning document prepared by the Province. Based on the review of all of
the decisions in their entirety, the interpretation below was developed by
the Conservation Ontario in consultation with MNRF:
Conservation of Land is interpreted as: … the protection, management, or
restoration of lands within the watershed ecosystem for the purpose of
maintaining or enhancing the natural features and hydrologic and
ecological functions within the watershed (February 2008).
GENERAL POLICIES:
LTC O.Reg. 163/06 General Policies are listed below with LTC staff
comments after each general policy that should be considered for approval
or denial of each permit application and / or for consideration of potential
conditions.
3) In addition to specific conditions outlined through this document,
development, interference and/or alteration within a regulated area may
be permitted only where:
a) risk to public safety is not increased; [If the Board is to accept the redelineated floodplain, it should be confirmed by the applicant that
flooding will not be exacerbated downstream of the project area with
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g)

h)

i)
j)
k)

Page 12

the proposed works – if so then no increased risk to public safety is
demonstrated]
there is no increase in habitation in the hazard area with the exception
of allowable flood fringes or wave uprush hazard areas; [If the Board is
to accept the re-delineated floodplain then all proposed residential
development will be outside of the hazard area and this objective is
achieved]
susceptibility to natural hazards is not increased nor new hazards
created (e.g., there will be no impacts on adjacent properties with
respect to natural hazards); [No increase in hazards to adjacent
properties should be confirmed by development team]
safe ingress/egress is available for proposed development that
increases habitation outside of hazard lands; [safe ingress / egress is
achieved]
pollution, sedimentation and erosion during construction and post
construction is minimized using best management practices including
site, landscape, infrastructure and/or facility design, construction
controls, and appropriate remedial measures; [proper erosion and
sediment control will be required and can be supported]
access for emergency works and maintenance of flood or erosion
control works is available; [access to channelized stream will be
provided]
proposed development is constructed, repaired and/or maintained in
accordance with accepted engineering principles and approved
engineering standards or to the satisfaction of LTC, whichever is
applicable based on the structural scale and scope, and purpose of the
project; [erosion control and stabilization will be required]
there are no adverse hydraulic or fluvial effects on rivers, creeks,
streams, or watercourses; [hydraulic effects have been addressed but
fluvial effects have not been addressed at this time]
there are no adverse sedimentation or littoral effects on the Lake
Ontario shoreline; [not applicable]
there are no adverse effects on the hydrologic function of wetlands;
[this has not been demonstrated] and,
the control of flooding, erosion, dynamic beaches, pollution and/or the
conservation of land is not adversely affected during and post
development. [With the proposed loss of wetland features with no
indication of compensation, Conservation of Land has not been
addressed].
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Each permit application must be reviewed on the definition and scope of
work being proposed on each parcel.
It is the LTC staff’s position that the proposed watercourse alterations
(especially the deepening of the channel) from the outlet of the City’s
stormwater management pond to where the creek flows westward (or
potentially to the proposed watercourse crossing in Permit B) are required
to ensure proper functioning of the SWM Pond with the other proposed
modifications to the SWM Pond. Portions of the realignment work are to
provide an access roadway for heavy equipment to access the creek in the
future for potential future “clean-out” activities. It is recommended that
the Board consider how future clean out activities are to be addressed
through permitting.
The proposed creek cross-section in these sections (Permit A and Permit B)
to the proposed watercourse crossing has been designed to convey flows
up to and including the Timmins Storm (regulatory event) without
overtopping.
LTC would recommend that the Board ask about how the floodplain
delineation would change if only some of the permit applications are
approved.
Wetlands provide important hazard mitigation functions including such
things as flood water attenuation, carbon sequestration, nutrient cycling,
and groundwater recharge. It is imperative that consideration be given to
the impact of removing a significant amount of wetland to allow for a
larger development area to proceed on the surrounding landscape and
neighbouring developments. Insufficient information has been provided in
this regard.
Permit A – RP-21-378: As noted above watercourse alterations are
required to ensure proper functioning of the SWM Pond and future
maintenance activities (direction on how to permit these activities should
be discussed). It also appears that filling in of the floodplain may already
have occurred on this property during the construction of the school
without permits from LTC. This application will confirm the extent of the
flood hazard on the school property. With acceptance of this application
LTC Board is accepting the redefined flood hazard on this property.
Permit B – RP-21-379: The watercourse alterations along the east property
boundary are necessary for the proper functioning of the SWM Pond and
construction of the access road to maintain the outlet channel. As noted it
is recommended that the Board consider how these future maintenance
activities are to be permitted. There is significant filling in the existing
floodplain (2500 m3) to remove lands from the existing flood hazard to
allow for a larger development envelope on this property. This does not
comply with LTC policies. There is a proposed watercourse crossing on the
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south end of this property connecting the southerly Hillside Meadows
Subdivision lands with the proposed Hillside Meadows North subdivision
lands. LTC staff have no concerns with the proposed crossing as designed
but note that a new watercourse crossing requires review by DFO and we
would recommend that any mitigation measures recommended by DFO be
incorporated into the proposed works. LTC staff note that with potential
approval of this application the LTC Board is accepting the redefined flood
hazard on this property.
Permit D – RP-22-047: These are vacant lands currently outside of urban
boundary. It is expected that these lands would be future phases of the
Hillside Meadows North subdivision and will probably be the site for
stormwater management for the Hillside Meadows North development.
There are no plans that have been submitted for review for this parcel
other than the current floodplain filling and watercourse alterations. It is
expected that portions of the floodplain proposed to be filled are also
wetlands identified in the Ecological Assessment by asiOtus but this cannot
be confirmed.
Permit E – RP-22-048: These are vacant lands currently outside of urban
boundary on the south side of York Creek. There are no plans that have
been submitted for review for this parcel other than the current floodplain
filling and watercourse alterations. It is expected that portions of the
floodplain proposed to be filled are also wetlands identified in the
Ecological Assessment by asiOtus but this cannot be confirmed.
Permit F – RP-22-049: These are vacant lands currently outside of urban
boundary. There are no plans that have been submitted for review for this
parcel other than the current floodplain filling and watercourse alterations.
It is expected that portions of the floodplain proposed to be filled are also
wetlands identified in the Ecological Assessment by asiOtus but this cannot
be confirmed. It should be noted that the lands directly north of this
property are not part of this application process and therefore still remain
within the flood hazard (and wetland). A drainage route between this
parcel and the parcel for Permit D has been left to allow drainage on the
adjacent property.
LTC staff are recommending denial of the five (5) Ontario Regulation
163/06 permit applications.
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1 Purpose
JE Engineering Inc. (JE) has prepared this floodline investigation to support Klemencic Homes Inc. in their
pursuit of options to reduce the flood extents that exist on the proposed developed lands shown in
Figure 1-1. This floodline investigation also supports the City in their pursuit of improvements to the
existing drainage that outlets from the existing 2nd Dug Hill pond. The future development lands are
bound by County Road 2 to the north, 2nd Dug Hill Road to the east, York Creek and the Hillside
Meadows Subdivision to the south, and agricultural lands to the west.
Currently, existing floodlines encroach significantly onto the Klemencic north development lands, as well
as the adjacent Christian school lands to the east. Both of these properties are located downstream of
the existing 2nd Dug Hill stormwater management (SWM) pond. The culvert crossing at Wooler Road is
undersized when compared to MTO Highway Drainage Design criteria. The Wooler Road culvert creates
a backwater affect that contributes to wide flood limits immediately upstream of Wooler Road. Drainage
channel and crossing improvements are proposed with the following objectives.
1. reduce the limits of flooding onto adjacent properties,
2. to allow for efficient use of York Creek development lands,
3. to provide the City of Quinte West with an access path to effectively maintain the existing 2nd
Dug Hill pond outlet and downstream drainage route,
4. correct deficiencies at the 2nd Dug Hill pond outlets, and
5. to correct the undersized culvert crossing at Wooler Road.
A review of the upstream 2nd Dug Hill pond was included in this investigation as the hydrology and
hydraulics of this system directly affects the sizing of the proposed drainage channel and downstream
stormwater infrastructure.
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Figure 1-1: Development Lands of Interest
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2 Background
The preparation of this floodline assessment required a review of the following background documents.
•
•
•

2nd Dug Hill Pond SWM Report, prepared by Greer Galloway Group (2016)
York Creek floodplain mapping, prepared by TSH (1998)
Storm Sewer Design, prepared by Ainley (2002)

Correspondence with LTC and the City of Quinte West was also required as JE investigated the state of
existing SWM controls and recommends adjustments to previous hydrologic models prepared by others.

2.1 Review of 2015 Greer Galloway Group (GGG) Results
In a review of the 2015 GGG 2nd Dug Hill Pond SWM report, we found four important concerns:
1. Curve Number
The modellers used both a weighted curve number to simulate the effect of hard surfacing associated
with development and applied a high impervious land cover to the catchments to simulate
development. The modelling double counted the impact of development and significantly
overestimates the peak flow and volume of runoff.
2. Catchment Discretization
GGG model used over 20 subcatchments. The addition of small catchments with ineffective routing
due to small travel times produces an artificially high peak flow. The GGG approach tends to force
superposition of hydrographs and would lead to overestimate of the runoff peak.
3. Precipitation
The subwatershed plan uses a 4-hr duration storm and a modified 6-Hr SCS Type II distribution (by
changing the time intervals) to distribute the precipitation. The Dead and York Creek subwatershed
plan shows a total rainfall depth of 61.7mm. GGG applied the same rainfall duration and distribution,
but used a rainfall total depth of 83.2mm. The GGG precipitation is overestimated and would lead
to increased peak flows.
JE reviewed the appropriate precipitation depth to match the 4-hr duration used in the York Creek
basin. A 4-hr duration depth is not directly provided in the Trenton IDF v3.1 curves. The 2-hr depth
from the Trenton IDF is 61.4mm and the 6-hr depth is 80.8mm. JE used OTTHYMO and a 4-hr duration
Chicago storm to first determine the total depth of precipitation of 69.73mm. We then adjusted the
distribution to match the SCS distribution and 10 minute time step used in the previous modelling
efforts. The adjusted rainfall pattern was read directly into OTTHYMO using the READ HYD command.
This resulted in a total precipitation depth of 70.23mm. This total depth is about 14% higher than
the original Dead and York Creek precipitation, but much less than the depth used by GGG. The
increased depth as compared with the Subwatershed plan study is influenced by the new Trenton
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IDF curves in the v3.1 release which has higher rainfall totals than those used in the Subwatershed
study.
4. Onsite Controls
Finally, the GGG design report employed onsite controls of 125L/s/ha, however the Ainley master
drainage plan for York Creek that was prepared in 2001 which provides for onsite controls as low as
51L/s/ha. With the inconsistent release rates between GGG and Ainley, LTC provided information
from their inventory that Jewell applied to develop and updated hydrologic model. The release rates
applied in the field to date based on LTC records are shown in Appendix D.

2.2 Review of 1997 TSH Study
JE identified a potentially significant error in the modelling of catchments YC2 and YC6 (catchment
names in reference to the TSH report) where the calculated times to peak are 2.9 hrs and 2.85 hrs,
respectively. These values were supplied to their OTTHYMO model Nashyd routines and produce very
low peak flows. JE attempted to understand the source of the extremely long time to peak for YC6 given
the watershed characteristics.
The OTTHYMO Nashyd routine relies primarily on area, curve number, and time to peak. The areas and
curve numbers applied by TSH are similar to JE’s findings. However, the time to peak value is
significantly different. In the TSH report, a channel slope of York Creek in this area is described to be
0.33%. For YC6 (modified to become Catchment 501 in JE’s catchment drawings in Appendix D), the
overland watershed slope is more appropriate than channel slope for the time to peak calculation in this
catchment as it drains predominantly as overland flow. This alone makes a significant difference. Even
with a slope of 0.33% applied, the time to peak still significantly overestimated. JE validated the 2022
calculations with four different methodologies to confirm a more appropriate time to peak value (see
Appendix C).
The problem this presents is an overestimated time to peak and a hydrology model that underestimates
peak flows at Wooler Road (Node A).

2.3 Review of Ainley Storm Sewer Design – 2001
In the late 1990s, Quinte West planned the storm sewer system in the area of the York Creek
headwaters north of County Road 2. They engaged Ainley to assist with the design of the storm sewers
with a design capacity for the 5-yr storm. Ainley’s sewer sizing was tied to the plan for development and
relied on site-by-site controls to reduce the peak flows in the sewer system.
The controls they proposed for commercial lands allowed release rates of 51L/s/ha, with the exception
of the lands west of 2nd Dughill Road and north of County Road 2 from the Walmart to the Cemetery
that were assigned a higher release rate of 150L/s/ha.
Residential lands were given some restriction as well.
Ainley tested the capacity of the storm sewers and found they would be slightly surcharged if all the
lands developed using their proposed release rates.
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The Ainley release rates were more restrictive than those originally proposed by GGG in 1998 in the
West End Infrastructure Design Brief. In 1998, GGG proposed release rates of 125L/s/ha for the
developing area. Later in 2015 GGG employed the same release rates in the design and construction of
the 2nd Dughill Road stormwater management pond south of County Road 2.
The differences in release rates has led to some confusion since the storm sewer system design requires
lower release rates than those used for the stormwater management facility. The release rates that
have been applied to date were discussed with LTC and summarized in Appendix D.
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3 Consultations
Klemencic Homes has engaged Lower Trent Conservation (LTC), the City of Quinte West, and JE
Engineering to participate in consultations to address the proposed drainage channel and crossing
improvements.
•

Lower Trent Conservation was consulted to
o Confirm a permit application will be required to be submitted for any work proposed
within the drainage course. LTC staff stated that an application to do work within the
drainage course must be presented to their board for approval.
o Discuss JE’s concerns with previous modelling results from the background documents
identified in Section 2.

•

After consultations with the City of Quinte West:
o The City requires drainage from the 2nd Dug Hill Road SWMF be conveyed in an
easement for their use to maintain the drainage route. There is an easement through
the Little Lands that is generally extending east-west, but does not connect north to the
SWMF.
o The City is in support of the proposed improvements.
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4 Findings
This section summarizes the results of JE’s floodline investigation.

4.1 Summary Points of Past Studies
The discussion in Section 2 shows that discrepancies from past models needed to be addressed to
develop a reliable 2022 floodline map. A hydrology model is used to estimate peak flow rates. Peak flow
rates are used to size drainage channels and culvert crossings. Therefore, a correction of the previous
hydrology model was required to achieve an appropriately sized drainage infrastructure.
The detailed review concluded that:
1. the GGG model had inputs that over-estimated peak flows in the channel.
2. the TSH model had a suspected time to peak error that significantly under estimated peak
flows.
3. the peak flow differences for the same drainage system analysed by GGG and TSH is expected
to have a minimum peak flow discrepancy of 450% (i.e. GGGs model produces peak flow values
at least 4.5x greater than the TSH model). This discrepancy is too large and our detailed
investigation concludes that appropriate peak flow estimates lie between the two previous
hydrologic modelling results.
The low-flow outlet pipes of the GGG pond were noted to not be draining freely in a recent site visit
completed by JE. Therefore, the SWM facility is not functioning as designed in existing conditions.
With the corrected model, the 2nd Dug Hill pond outlet structures are adjusted to improve peak flow
attenuation. Corrections for the pond outlets include removal of blockage of the low flow control pipes
as well as raising the invert of the 1st stage of the concrete weir.

4.2 York Creek Floodline Mapping
The results of this investigation are best summarized by the floodline drawing in Appendix A. This
drawing clearly identifies:
•
•
•
•
•
•

the existing floodline/backwater area,
the proposed floodline and backwater area
the lands outside of the floodplain particularly within Part 5
channelization between the 2nd Dug Hill SWMF to the Wooler Road crossing
the location and size of the culverts for the proposed Klemencic crossing and Wooler
Road crossing, and
a section detail for the proposed channel.

The floodline map was prepared using an updated hydraulic modelling program (HEC-RAS version 5) and
detailed survey data for the creek and surrounding lands.
Klemencic Homes Inc.
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Clearly, the flooding extents are reduced between the 2nd Dug Hill pond and Wooler Road with the
channel improvements. The narrowed flood extents with the proposed channel will
•
•
•
•

reduce the risk of flooding to adjacent property owners,
reduce the backwater extents imposed by the existing undersized culvert at Wooler Road
provide the City with an access route for maintenance of the channel,
optimize the lands designated for urban development.

The existing channel that runs north to south is believed to be a man-made channel due to its linear
shape and site observations from JE and the City of Quinte West.
The proposed Klemencic crossing is a 3.0m span by 1.80m rise box culvert with a 0.3m embedment
depth. The constriction of flow at culvert crossings typically presents back-water effects upstream.
Therefore, the culvert crossing was incorporated into the hydraulic model and the flood extents shown
account for the potential backwater impacts from the culvert crossing.
A detailed discussion of the hydrology and hydraulics applied in the 2022 floodline map is provided in
Appendix B.

4.3 Channelization
The proposed channel is two-staged (see section detail in Appendix A). The first stage is lower, and can
be referred to as the ‘low-flow channel’. It is intended to convey runoff for majority of rainfall events
within a given year. On average, the low-flow channel is only expected to flow at maximum capacity
approximately four times per year.
The second-stage channel has a dual purpose:
1) It is intended for larger storm events, such as the peak flow expected to occur once in a 100yr time period.
2) It is intended as a maintenance access route for the City of Quinte West to perform routine
maintenance activities.
The proposed channel was included in the detailed hydraulic model. It has a uniform cross-section and
extends from the 2nd Dug Hill pond to the Wooler Road. Note that the existing north/south portion of
the drainage channel immediately downstream of the 2nd Dug Hill pond is solely located on the Trenton
Christian School property.
The channel was intentionally designed to convey all storm events up to and including the regulatory
storm. The regulatory storm is the benchmark for stormwater management infrastructure design; if a
conveyance route can convey the peak flow from the regulatory storm event, then it is adequately sized.
Since the proposed channel is designed to convey the regulatory storm without overtopping, the
floodline extents are limited to the width of the channel. The channel would only be exceeded in an
emergency storm event, and a 0.3m vertical freeboard is recommended to be included in the grading of
the adjacent lots.
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As highlighted in Section 4.1, the low-flow outlet pipes of the GGG pond were noted to not be draining
freely in a recent site visit completed by JE. Therefore, the SWM facility is not functioning as designed.
The proposed channel modifications include re-grading of the ditch in the vicinity of the low-flow outlet
to remove blockage of the outlet pipe.

4.4 Wooler Road Crossing Replacement
In a review of Appendix A, the extents of the existing flood hazard limit immediately upstream of the
Wooler Road crossing are noticeably wide. This is due to the 900mm circular culvert at Wooler Road
that is significantly undersized when compared to Ontario Ministry of Transportation (MTO) guidelines
for bridge and culvert sizing in Ontario. As a result, this culvert creates a large amount of on-line storage
volume upstream of the Wooler Road crossing. This storage volume was not included in the pencil
floodplain mapping delineated by TSH.
The City has expressed interest in the replacement of the Wooler Road crossing with a culvert size that
meets MTO bridge and culvert sizing criteria. In conjunction with this replacement, there is opportunity
to fill the lands north and south of York Creek.
Floodplain regulations discourage the placement of fill within a floodplain with the intent of ensuring no
loss of storage volume within the drainage system. However, in this particular case, the storage volume
upstream of Wooler Road was not relied upon in the TSH floodplain delineation. Therefore, correction
of the Wooler Road crossing in conjuction with added fill of upstream lands could present no negative
impacts to LTC’s regulated areas while significantly reducing constraints on adjacent development lands.
Constraints on adjacent development lands would be reduced by fill placement to an elevation above
the floodplain elevation. This would narrow the flood hazard limits immediately upstream of Wooler
Road and allow for more efficient use of development lands.
The channel modifications will terminate at the Wooler Road culvert that is a 900mm diameter CSP. The
road sag elevation is 100.9m located approximately 100m north of the crossing. Quinte West intends to
replace this culvert in the next fiscal year. The current culvert is undersized and would cause a large spill
to occur south through private property and west over the road sag during the Regulatory storm event.
The proposed crossing is a 3.0m span X 1.8m rise concrete box culvert with 0.3m of embedment. This is
the same culvert size and embedment as the proposed Klemencic crossing. The box culvert under
Wooler Road would improve the capacity but would still impose a significant backwater during the
Regulatory event. The invert of the culvert will be 98.45m and with the 0.3m of embedment depth, the
opening invert will be 97.75m.
The stage : discharge : discharge relationship of the culvert was determined using MTO Design Chart
5.39 (see Appendix C). Using OTTHYMO, Jewell found the Regional flood elevation would not exceed
100.5m and the 100-yr elevation would be 100.09m. Flows will pass through the culvert without
overtopping the road. Rip-rap is proposed on the downstream side of the culvert for additional erosion
protection.
A preliminary plan and profile drawing for the proposed Wooler Road crossing is shown in Appendix A.
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5 Conclusions
There are several significant conclusions found during this investigation that should be considered for
implementation as development proceeds in the area south of County Road 2 and west of 2nd Dughill
Road. These are summarized below.
•

•

•
•

•

The hydrology has been updated using the release rates applied based on LTC inventory. Ainley
release rates are more restrictive and should be applied in future development areas as the
storm sewer system draining to the 2nd Dug Hill pond is expected to be at full capacity during the
5-yr event.
The 2nd Dug Hill Road SWMF is not operating according to the original GGG design due to the
backwater on the low flow controls. The channelization downstream of the facility outlet is
recommended in order to restore the function of the facilty. JE also recommends raising the
invert of the 1st stage of the existing concrete weir. This is a relatively simple construction
modification that will improves the pond’s flow reduction capabilities.
Developable area should be established based on 2022 JE floodline drawing (see Appendix A).
In anticipation of the 2nd Dug Hill pond, the City required a right to obtain an easement from the
Trenton Christian School at the time of Site Plan Approval. The City easement is necessary to
access and maintain the drainage that outlets from the 2nd Dug Hill SWM facility.
Peak flows within the York Creek channel are overestimated in the 2015 GGG report and are
underestimated in the Dead and York Creek Subwatershed Plan. Peak flows calculated by JE
(Appendix B) were prepared using corrected hydrology inputs as well as an updated hydrology
model that applies the ‘as-built’ release rates provided from LTC.

Prepared by:

Elliott Fledderus, P.Eng.
Jewell Engineering Inc.
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Appendix A – 2022 Floodline Drawing
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Appendix B - Hydrology and Hydraulics
This section is provided to elaborate on the findings discussed in Section 4. It gives insight to the
methodology applied the hydrology and hydraulic models used in the 2022 floodplain mapping.

6.1 Hydrology
JE selected OTTHYMO as the modelling tool to calculate peak flows.

6.1.1 Watershed Characteristics
The watersheds are shown in Appendix D. There are three locations of interest in the hydrologic model.
Node A represents the outlet location of the existing 2nd Dug Hill pond.
Node B represents the location of a proposed crossing that will connect the Hillside Meadows
Subdivision (located south of York Creek) to the future development lands north of York Creek.
Node C represents the existing culvert crossing at Wooler Road (County Road 40).
A hydrology methodology section is provided in Appendix C.
Hydrologic Soils Groups (HSGs) and soil types within the watershed are based on the Agricultural Atlas
published by the Ontario Ministry of Agricultural, Foods, and Rural Affairs. The watershed has a strong
mixture of HSG A, B, and C type soils with a small portion of HSG D soils (see Appendix E).

6.1.2 Peak Flow Results
Peak flows for the 100-yr and Timmins storm events are provided in Table 7-1.
The 2015 GGG SWM Report for the 2nd Dug Hill pond (Node A) identifies a regulatory peak outflow of
10.75 cms. The TSH report idenifies a Timmins peak flow of 2.85 cms at the Wooler Road crossing (Node
C).
The peak flows from GGG and TSH were not compared at the same location since GGG’s investigation
ended at Node A and TSH’s peak flow results began at Node C. However, GGG’s regulatory peak flow at
Node A is 450% greater than the TSH flow at Node C even though Node C receives drainage from Node A
and has nearly 2x Node A’s catchment area.
Both the GGG and TSH reports were previously accepted documents. Typically, JE would use previous
model results to avoid duplication of previously authored work. In this case, JE had to complete a
hydrologic investigation to ensure reliable peak flows are used in the 2022 floodline delineation due to
the significant discrepancies in results from previous consultants. The hydrology results are important to
be ‘corrected’ as the 2022 floodline delineation affects the limitations on future development lands.
JE’s findings strongly suggest that the regulatory peak flow was significantly over-estimated by GGG and
significantly underestimated by TSH. A discussion of each was provided in Section 2.
Updated peak flows applied in the 2022 floodline mapping are provided below.
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Table 7-1: 2022 Peak Flow Summary (m3/s)

Node
A
B
C

Description
2nd Dug Hill Pond Outflow
Q peak at Klemencic Crossing
Q in at Wooler Road Crossing
Q out at Wooler Road Crossing

100-Yr
7.3
6.9
9.3
9.3

Timmins
6.4
7.0
12.0
12.0

6.2 Hydraulics
Hydraulic modelling was completed using HEC-RAS version 5. Twenty cross-sections of the creek were
prepared and entered as geometry data into the steady flow model. Detailed survey data for the creek
and the Klemencic lands was obtained by JE using GPS and a total station. Quinte West 1m contour data
was applied in areas outside of JE’s survey.
The model extends from the outlet of the 2nd Dug Hill pond to approximately 40m downstream of the
Wooler Road crossing.
Floodlines for existing and proposed conditions are discussed in the following sub-sections. These
floodlines supersede the 2017 floodlines shown in the Hillside Meadows Subdivision submission as new
information has been incorporated into the 2022 model. There is no concern with the findings of this
investigation in relation to the Hillside Meadows subdivision.
The HEC-RAS model is attached digitally as Appendix G.

6.2.1 Floodline Mapping – 2022 Proposed Conditions
Floodline mapping for proposed conditions is provided in Appendix A.
The hydraulic model for the proposed floodline includes
•
•
•
•
•
•

two blocked spills south of York Creek that were included in the design of the Hillside Meadows
Subdivision,
allowable release rates to applicable sites upstream of the 2nd Dug Hill pond as per consultations
with LTC and the City of Quinte West,
corrections to the outlet configuration for the 2nd Dug Hill pond that will supersede the GGG
2015 drawing set,
channel improvements downstream of the 2nd Dug Hill pond,
a proposed crossing to connect the Hillside Meadows Subdivision (south of York Creek) to the
north development lands,
and updated peak flows and water surface elevations (see Table 7-3).
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Table 7-3: Peak Flow Summary Applied in 2022 Proposed Conditions Floodplain Mapping

Peak Flow (m3/s)

River
Sta

100yr

Timmins

1234

7.3

6.4

1218

7.3

6.4

1074

7.3

6.4

900

7.3

6.4

775

6.9

7.0

729

6.9

7.0

710

6.9

7.0

678

6.9

7.0

661

6.9

7.0

617

6.9

7.0

567

9.3

12.0

408

9.3

12.0

279

9.3

12.0

223

9.3

12.0

6.2.2 Channel Sizing
As discussed in Section 4.3, channel improvements are proposed between the 2nd Dug Hill pond and the
Wooler Road crossing. The objective of these channel improvements is to
1. reduce floodline extents and minimize flood risk adjacent property owners.
2. allow for more efficient use of future development lands to the west
The existing channel appears to be man-made based on JE’s site visits and its straight north-south
direction. This portion of the watercourse is outside of the pencil floodline mapping prepared by TSH
and the contributing area is below the 125 ha trigger for floodplain regulations based on MNR’s 2002
Technical Guide for Flood Hazard Limits in Ontario.
JE has proposed a two-stage channel. The first stage of the channel is designed for the erosion control
event. The erosion control event is identified as a storm with a 4-hr duration, 25mm rainfall depth, and a
Klemencic Homes Inc.
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Chicago distribution. It is expected that the 2nd stage of the channel would be engaged infrequently
since storms with rainfall depths of 25mm or greater only occur approximately 4 times per year.
The second stage of the channel is intended to convey all return period flows as well as the Timmins
peak flow. The banks of the proposed channel are limited by the existing channel depth of 0.90m to
ensure adjacent lands can continue to drain to the watercourse.
The adjacent land east of the proposed channel is currently used by Trenton Christian School. The
proposed channel maintains or slightly decreases water surface elevations (WSELs) relative to existing
conditions. The proposed floodline in Appendix A shows that the floodline extents on lands west and
east of the channel are reduced with the channel modifications.
Channel dimensions are shown in the cross-section detail at the top left of the drawing in Appendix A.

6.2.3 Proposed Klemencic Crossing
The 2022 proposed conditions model includes a proposed 3.0m span x 1.80m rise box culvert crossing.
This crossing will connect the Hillside Meadows subdivision to the proposed north lands development.
The culvert crossing was included in this analysis to assess the potential backwater impacts on upstream
WSELs.
JE sized the culvert to convey both the 100-yr and Timmins peak flows with no overtopping of the
roadway. The proposed sizing allows flooding extents to remain within the channel and assumes some
fill will be placed within overbank areas.
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Appendix C - Methodology
This section is provided for the interested reader as it describes the methodology applied in the
hydrologic and hydraulic calculations.
JE selected OTTHYMO for the hydrologic model. OTTHYMO stands for Ottawa Hydrologic Model and is a
Canadian adaptation of HYMO. OTTHYMO is a single event hydrologic model that allows a user to
generate a runoff hydrograph from simulated catchments using limited input data. The program will
add, route, divert, store and delay hydrographs generating several runoff data parameters such as peak
flow, time to peak, volume and runoff coefficient.

6.2.4 Precipitation
Precipitation data for the 100-yr event was based on the TSH report as discussed in Section 2.
Rainfall data for the Timmins event was obtained from 1997 MTO Design Chart 1.04 (see excerpt below).

6.2.5 Catchment Area
The catchment area that drains to the 2nd Dug Hill pond was based on the 2015 GGG report with slight
adjustments to the area in JE’s 2022 model. Catchment areas before and after the Klemencic north lands
development are shown in Appendix D.
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Catchment areas downstream of the 2nd Dug Hill pond were delineated by JE based on topographic data
obtained using GPS and a total station. JE’s site survey included the York Creek drainage course between
the 2nd Dug Hill Pond outlet, adjacent lands in Catchments 501 and 502, and the Wooler Road culvert
crossing. Supplemental 1m contour data from Quinte West GIS was applied in locations where JE survey
was not available.

6.2.6 Imperviousness
JE assumed an imperviousness of 55% for the Klemencic north lands development. This is a relatively
conservative estimate and will be re-evaluated in a stormwater management report for the north lands.

6.2.7 Time of Concentration and Time to Peak
Time to peak (Tp) is an input in OTTHYMO’s Nashyd command and can be derived from the time of
concentration (Tc). In a review of the TSH model, JE identified a concern with the Tp value for their
Catchment YC6. Their methodology was not provided, and JE validated this concern by calculating four
methods of time to peak calculations. A comparison of JE’s time to peak results to the TSH value is
shown below. Evidently, current time to peak methods support a lower time to peak value than the
value previously applied by TSH.

Table 7-1: Time to Peak Values

TSH 1997
2.85

Airport
0.81

Jewell
SCS
Bransby
0.92
0.50

Sigmas
1.12

6.2.8 Curve Number
Curve numbers (CNs) are used in the Soil Conservation Service (now known as the National Resources
Conservation Service) methodology for estimating the proportion of precipitation that will runoff the
lands and the portion that will infiltrate. CNs are a function of soil type, land cover, slope, and land use.
The higher the CN – the greater the proportion of precipitation that is expected to runoff the lands. CNs
are representative of the pervious portion of the watershed.
The curve number values applied in the hydrologic model are summarized in the drawings provided in
Appendix E.

6.3 Hydraulics
The hydraulic analysis was completed using HEC-RAS version 5. This hydraulic modelling software is
developed by the U.S. Army Corps of Engineers and distributed freely. The software is used commonly to
determine water surface elevations in river systems.
The model allows the user to input ground elevations in the form of cross-sections at varying stations
along the profile of a river or stream. Bridges and culvers (and other obstructions) may be added as
Klemencic Homes Inc.
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required. Flow information and channel routing parameters are supplied to the model by the user. The
model determines expected water surface elevations with steady state flow. The computational
procedure solves the on-dimensional energy equation.
The nomograph applied to determine the ponding depth at the proposed Wooler Road crossing is
shown on the following page.
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Appendix D – Catchment Area Drawings
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Appendix E – Hydrologic Soils Group Mapping Based on OMAFRA’s
Agricultural Atlas

Klemencic Homes Inc.

April 12, 2022
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Appendix F – OTTHYMO Model Output
===============================================================================
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* * * 1989a * * *

Distributed by the INTERHYMO Centre. Copyright (c), 1989.

01666
Paul Wisner & Assoc.

Input
filename: yc2022.dat
Output filename: yc2022.out
Summary filename: yc2022.sum

DATE: 04-12-2022

TIME: 10:06:38

COMMENTS: ____________________________________________________________

------------------------------------------------------------------------------*
****************************
** SIMULATION NUMBER:
1 **
****************************
*
*
*
*
*
*
*
*
*
*
*
*
*
*
Klemencic Homes Inc.

April 12, 2022

2nd Dughill Road SWMF - Correction of On-site Controls
and Determination of Peak Flows at Wooler Road
This assumes full development of Little Lands
Trenton Rainfall from EC 6158875
Version 3.20 Published March 26, 2021
100-Yr Return Period - 4 Hr Duration, 6Hr Distribution
Created Nov 25, 2020, Bryon Keene, P.Eng.
Modified Nov 2021, Andrew Rosenthal, EIT
200 Corrected to 50% Imperviousness
Assume XIMP plus 10-15% = TIMP
22
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*
12m weir to 103.27
*
Cemetery imperviousness set to 5%
*
202 Increased slope to 1-2%
*
209 Area increased to 7.97ha
*
210 Controlled with DUHYD as per SWM report
*
210 Area increased to 9.50ha
*
210 TIMP=.39, XIMP=26
*
212 Boundary adjusted, area set to 6.96ha as per report
*
216 Boundary adjusted, area set to 6.14ha
*
219 (pond catchment) set to 80% Imperviousness
*
*
SHIFT HYD used for catchments 200,
*
201, 209-213, 221-222
*
*
Modified Nov 22, 2021, Bryon Keene, P.Eng. for Channel
*
*
Modified Apr 12, 2022, Andrew Rosenthal, EIT to convert
*
Hillside Meadows to NASHYD (undeveloped)
*
*****************************************************************************
*
100 Year Storm - 4 Hr Duration using 6hr SCS Distribution
*****************************************************************************
-------------------|
READ STORM
|
| Ptotal= 70.23 mm |
-------------------TIME
hrs
.17
.33
.50
.67
.83
1.00

Filename: 2ndprec.txt
Comments: 4 Hr Duration using 6Hr SCS Type 2 - 100
RAIN
mm/hr
4.18
4.60
5.44
6.28
6.28
6.69

|
|
|
|
|
|
|
|

TIME
hrs
1.17
1.33
1.50
1.67
1.83
2.00

RAIN
mm/hr
9.62
11.30
12.55
12.55
62.76
163.17

|
|
|
|
|
|
|
|

TIME
hrs
2.17
2.33
2.50
2.67
2.83
3.00

RAIN
mm/hr
24.27
21.76
12.13
8.79
8.79
7.95

|
|
|
|
|
|
|
|

TIME
hrs
3.17
3.33
3.50
3.67
3.83
4.00

RAIN
mm/hr
6.69
8.86
5.44
4.60
4.18
2.51

------------------------------------------------------------------------------*
Precip event is corrected from GGG 2015 that incorrectly
*
used total precip from 6hr duration - BK
*
*
200 Uncontrolled
-------------------| CALIB
|
| STANDHYD (0200) |
Area
(ha)=
5.18
|ID= 1 DT= 5.0 min |
Total Imp(%)= 50.00
Dir. Conn.(%)= 40.00
-------------------IMPERVIOUS
PERVIOUS (i)
Klemencic Homes Inc.

April 12, 2022
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Surface Area
Dep. Storage
Average Slope
Length
Mannings n
NOTE:

(ha)=
(mm)=
(%)=
(m)=
=

2.59
2.00
1.00
186.00
.013

RAINFALL WAS TRANSFORMED TO

Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

2.59
5.00
1.00
186.00
.250
5.0 MIN. TIME STEP.

IMPERVIOUS
PERVIOUS (i)
163.15
38.46
10.00
35.00
3.05 (ii)
35.07 (ii)
5.00
40.00
.27
.03
.92
2.08
68.02
70.23
.97

.17
2.67
28.01
70.23
.40

*TOTALS*
.96 (iii)
2.08
43.98
70.23
.63

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0200) |
AREA
(ha)=
5.18
| ID= 1
PCYC= 79 |
QPEAK
(cms)=
.96 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.08
-------------------VOLUME
(mm)= 43.98
Filename: 200Uncn.TXT
Comments: 200 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
201 Uncontrolled
-------------------| CALIB
|
| STANDHYD (0201) |
Area
(ha)=
3.70
|ID= 3 DT= 5.0 min |
Total Imp(%)= 75.00
Dir. Conn.(%)= 60.00
-------------------IMPERVIOUS
PERVIOUS (i)
Klemencic Homes Inc.

April 12, 2022
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Surface Area
Dep. Storage
Average Slope
Length
Mannings n

(ha)=
(mm)=
(%)=
(m)=
=

Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

2.78
2.00
1.00
157.00
.013
163.15
10.00
2.75 (ii)
5.00
.28
.99
2.08
68.02
70.23
.97

.92
5.00
1.00
157.00
.250
76.60
25.00
24.71 (ii)
25.00
.05
.13
2.42
33.49
70.23
.48

*TOTALS*
1.04 (iii)
2.08
54.17
70.23
.77

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0201) |
AREA
(ha)=
3.70
| ID= 3
PCYC= 65 |
QPEAK
(cms)=
1.04 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.08
-------------------VOLUME
(mm)= 54.17
Filename: 201Uncn.TXT
Comments: 201 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1000) |
|
1 + 3 = 4
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (0200):
5.18
.96
2.08
43.98
+ ID2= 3 (0201):
3.70
1.04
2.08
54.17
==================================================
ID = 4 (1000):
8.88
1.99
2.08
48.22

Klemencic Homes Inc.

April 12, 2022
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NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
Hydrograph north of Hwy 2 is shifted 1 timestep to
*
account for basin lag
-------------------| SHIFT HYD (0091) |
| IN= 4---> OUT= 7 |
| SHIFT= 5.0 min |
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID= 4 (1000):
8.88
1.99
2.08
48.22
SHIFT ID= 7 (0091):
8.88
1.99
2.17
48.22
------------------------------------------------------------------------------*
202 Controlled as per 2012 GGG Report
*
Area ID 1 - Controlled
-------------------| CALIB
|
| STANDHYD (0202) |
Area
(ha)=
.70
|ID= 1 DT= 5.0 min |
Total Imp(%)= 55.00
Dir. Conn.(%)= 55.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
.39
.32
Dep. Storage
(mm)=
1.00
1.50
Average Slope
(%)=
2.00
1.00
Length
(m)=
68.00
68.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

163.15
10.00
1.35 (ii)
5.00
.33
.17
2.00
69.02
70.23
.98

70.80
10.00
10.42 (ii)
15.00
.09
.03
2.17
26.78
70.23
.38

*TOTALS*
.20 (iii)
2.00
49.91
70.23
.71

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

Klemencic Homes Inc.

April 12, 2022
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-------------------------------------------------------------------------------------------------| RESERVOIR (1202) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.029
.006
.027
.000
|
.030
.019
.028
.001
|
.000
.000

INFLOW : ID= 1 (0202)
OUTFLOW: ID= 2 (1202)

AREA
(ha)
.70
.70

QPEAK
(cms)
.20
.03

TPEAK
(hrs)
2.00
2.42

R.V.
(mm)
49.91
50.27

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 15.03
TIME SHIFT OF PEAK FLOW
(min)= 25.00
MAXIMUM STORAGE
USED
(ha.m.)=
.02
------------------------------------------------------------------------------*
Area ID 2 - Controlled
-------------------| CALIB
|
| STANDHYD (3202) |
Area
(ha)=
.40
|ID= 3 DT= 5.0 min |
Total Imp(%)= 85.00
Dir. Conn.(%)= 85.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
.34
.06
Dep. Storage
(mm)=
1.00
1.50
Average Slope
(%)=
2.00
1.00
Length
(m)=
52.00
52.00
Mannings n
=
.013
.410
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

163.15
10.00
1.15 (ii)
5.00
.34
.15
2.00
69.02
70.23
.98

106.20
10.00
6.77 (ii)
10.00
.14
.01
2.08
26.78
70.23
.38

*TOTALS*
.16 (iii)
2.00
62.64
70.23
.89

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
Klemencic Homes Inc.

April 12, 2022

27

Page 88
York Creek Development Area
Floodline Investigation

CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (4202) |
| IN= 3---> OUT= 4 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.001
.020
.001
.010
|
.002
.029

INFLOW : ID= 3 (3202)
OUTFLOW: ID= 4 (4202)

AREA
(ha)
.40
.40

QPEAK
(cms)
.16
.00

TPEAK
(hrs)
2.00
3.92

R.V.
(mm)
62.64
52.25

PEAK
FLOW
REDUCTION [Qout/Qin](%)=
.97
TIME SHIFT OF PEAK FLOW
(min)=115.00
MAXIMUM STORAGE
USED
(ha.m.)=
.02
------------------------------------------------------------------------------*
Area ID 2 - Uncontrolled
*
Q 3x GG's due to slope set to 2%
-------------------| CALIB
|
| STANDHYD (5202) |
Area
(ha)=
1.08
|ID= 5 DT= 5.0 min |
Total Imp(%)= 85.00
Dir. Conn.(%)= 85.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
.92
.16
Dep. Storage
(mm)=
1.00
1.50
Average Slope
(%)=
2.00
1.00
Length
(m)=
85.00
85.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
TIME TO PEAK
RUNOFF VOLUME
TOTAL RAINFALL
Klemencic Homes Inc.

April 12, 2022

(cms)=
(hrs)=
(mm)=
(mm)=

163.15
10.00
1.55 (ii)
5.00
.33
.42
2.00
69.02
70.23

70.80
10.00
7.16 (ii)
10.00
.14
.02
2.08
26.78
70.23

*TOTALS*
.44 (iii)
2.00
62.67
70.23
28
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RUNOFF COEFFICIENT

=

.98

.38

.89

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| ADD HYD
(1001) |
|
2 + 4 = 6
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (1202):
.70
.03
2.42
50.27
+ ID2= 4 (4202):
.40
.00
3.92
52.25
==================================================
ID = 6 (1001):
1.10
.03
2.58
50.99
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1002) |
|
5 + 6 = 3
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 5 (5202):
1.08
.44
2.00
62.67
+ ID2= 6 (1001):
1.10
.03
2.58
50.99
==================================================
ID = 3 (1002):
2.18
.47
2.00
56.77
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| SAVE HYD (1002) |
AREA
(ha)=
2.18
| ID= 3
PCYC=273 |
QPEAK
(cms)=
.47 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.00
-------------------VOLUME
(mm)= 56.77
Filename: 202Con.TXT
Comments: 202 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------Klemencic Homes Inc.

April 12, 2022
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-------------------| ADD HYD
(1003) |
|
3 + 7 = 6
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 3 (1002):
2.18
.47
2.00
56.77
+ ID2= 7 (0091):
8.88
1.99
2.17
48.22
==================================================
ID = 6 (1003):
11.06
2.10
2.17
48.90
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
209 Uncontrolled
-------------------| CALIB
|
| STANDHYD (0209) |
Area
(ha)=
7.97
|ID= 2 DT= 5.0 min |
Total Imp(%)= 50.00
Dir. Conn.(%)= 40.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.99
3.98
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
231.00
231.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

163.15
10.00
3.47 (ii)
5.00
.26
1.39
2.17
68.02
70.23
.97

35.64
40.00
41.06 (ii)
45.00
.03
.23
2.83
28.01
70.23
.40

*TOTALS*
1.44 (iii)
2.17
43.98
70.23
.63

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------Klemencic Homes Inc.

April 12, 2022
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| SAVE HYD (0209) |
AREA
| ID= 2
PCYC= 89 |
QPEAK
| DT= 5.0 min
|
TPEAK
-------------------VOLUME
Filename: 209Con.TXT
Comments: 209 Controlled
(i)

(ha)=
(cms)=
(hrs)=
(mm)=

7.97
1.44 (i)
2.17
43.98

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| SHIFT HYD (0092) |
| IN= 2---> OUT= 3 |
| SHIFT= 5.0 min |
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID= 2 (0209):
7.97
1.44
2.17
43.98
SHIFT ID= 3 (0092):
7.97
1.44
2.25
43.98
-------------------------------------------------------------------------------------------------| ADD HYD
(1004) |
|
3 + 6 = 7
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 3 (0092):
7.97
1.44
2.25
43.98
+ ID2= 6 (1003):
11.06
2.10
2.17
48.90
==================================================
ID = 7 (1004):
19.03
3.35
2.17
46.84
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
204, 206 Controlled to 125 L/s per ha
-------------------| CALIB
|
| STANDHYD (2046) |
Area
(ha)=
3.89
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 80.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.11
.78
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
161.00
161.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Klemencic Homes Inc.

April 12, 2022

163.15
10.00
2.80 (ii)

113.15
10.00
12.26 (ii)
31

Page 92
York Creek Development Area
Floodline Investigation

Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

5.00
.28

15.00
.09

PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

1.39
2.08
68.02
70.23
.97

.07
2.25
24.61
70.23
.35

*TOTALS*
1.43 (iii)
2.08
59.32
70.23
.84

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (2146) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.472
.022
.441
.000
|
.487
.075
.457
.003
|
.000
.000

INFLOW : ID= 1 (2046)
OUTFLOW: ID= 2 (2146)

AREA
(ha)
3.89
3.89

QPEAK
(cms)
1.43
.48

TPEAK
(hrs)
2.08
2.17

R.V.
(mm)
59.32
60.02

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 33.62
TIME SHIFT OF PEAK FLOW
(min)= 5.00
MAXIMUM STORAGE
USED
(ha.m.)=
.07
-------------------------------------------------------------------------------------------------| SAVE HYD (2146) |
AREA
(ha)=
3.89
| ID= 2
PCYC= 54 |
QPEAK
(cms)=
.48 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.17
-------------------VOLUME
(mm)= 60.02
Filename: 2046Con.TXT
Comments: 204,206 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------Klemencic Homes Inc.

April 12, 2022
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-------------------| ADD HYD
(9000) |
|
2 + 7 = 6
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (2146):
3.89
.48
2.17
60.02
+ ID2= 7 (1004):
19.03
3.35
2.17
46.84
==================================================
ID = 6 (9000):
22.92
3.84
2.17
49.08
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
203, 205, 207, 220 Uncontrolled
-------------------| CALIB
|
| STANDHYD (2357) |
Area
(ha)=
4.73
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 65.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.78
.95
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
178.00
178.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

163.15
10.00
2.97 (ii)
5.00
.28
1.36
2.08
68.02
70.23
.97

88.42
25.00
25.32 (ii)
30.00
.04
.14
2.50
35.19
70.23
.50

*TOTALS*
1.41 (iii)
2.08
56.50
70.23
.80

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------Klemencic Homes Inc.

April 12, 2022
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| SAVE HYD (2357) |
AREA
(ha)=
| ID= 1
PCYC= 67 |
QPEAK
(cms)=
| DT= 5.0 min
|
TPEAK
(hrs)=
-------------------VOLUME
(mm)=
Filename: 2035720.TXT
Comments: 203,-5,-7,-20 Uncontrolled
(i)

4.73
1.41 (i)
2.08
56.50

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(2358) |
|
1 + 6 = 7
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (2357):
4.73
1.41
2.08
56.50
+ ID2= 6 (9000):
22.92
3.84
2.17
49.08
==================================================
ID = 7 (2358):
27.65
4.34
2.08
50.35
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
208 Uncontrolled
-------------------| CALIB
|
| STANDHYD (0300) |
Area
(ha)=
2.23
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 65.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
1.78
.45
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
122.00
122.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

Klemencic Homes Inc.

April 12, 2022

163.15
10.00
2.37 (ii)
5.00
.30
.65
2.08
68.02
70.23
.97

166.44
10.00
11.07 (ii)
15.00
.09
.11
2.25
35.19
70.23
.50

*TOTALS*
.73 (iii)
2.08
56.50
70.23
.80
34

Page 95
York Creek Development Area
Floodline Investigation

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0300) |
AREA
(ha)=
2.23
| ID= 1
PCYC= 54 |
QPEAK
(cms)=
.73 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.08
-------------------VOLUME
(mm)= 56.50
Filename: 208Uncn.TXT
Comments: 208 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1005) |
|
1 + 7 = 9
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (0300):
2.23
.73
2.08
56.50
+ ID2= 7 (2358):
27.65
4.34
2.08
50.35
==================================================
ID = 9 (1005):
29.88
5.06
2.08
50.81
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
HOLD 9
*
211 Uncontrolled
-------------------| CALIB
|
| NASHYD
(0211) |
Area
(ha)=
1.78
Curve Number
(CN)= 70.4
|ID= 1 DT= 5.0 min |
Ia
(mm)=
5.00
# of Linear Res.(N)= 3.00
-------------------U.H. Tp(hrs)=
.21
Unit Hyd Qpeak

(cms)=

PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=
Klemencic Homes Inc.

April 12, 2022

.32
.16 (i)
2.08
24.54
70.23
.35
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(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0211) |
AREA
(ha)=
1.78
| ID= 1
PCYC= 54 |
QPEAK
(cms)=
.16 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.08
-------------------VOLUME
(mm)= 24.54
Filename: 211Uncn.TXT
Comments: 211 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
212 Controlled by Applegrove South SWMF
-------------------| CALIB
|
| STANDHYD (0212) |
Area
(ha)=
6.96
|ID= 2 DT= 5.0 min |
Total Imp(%)= 50.00
Dir. Conn.(%)= 35.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.48
3.48
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
215.00
215.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

163.15
10.00
3.32 (ii)
5.00
.26
1.07
2.17
68.02
70.23
.97

44.05
35.00
36.41 (ii)
40.00
.03
.25
2.75
29.53
70.23
.42

*TOTALS*
1.13 (iii)
2.17
42.97
70.23
.61

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

Klemencic Homes Inc.

April 12, 2022
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-------------------------------------------------------------------------------------------------| RESERVOIR (1212) |
| IN= 2---> OUT= 3 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.380
.124
.000
.014
|
.400
.134
.150
.028
|
.410
.144
.150
.035
|
.470
.155
.300
.077
|
.560
.166
.370
.114
|
.680
.177

INFLOW : ID= 2 (0212)
OUTFLOW: ID= 3 (1212)

AREA
(ha)
6.96
6.96

QPEAK
(cms)
1.13
.32

TPEAK
(hrs)
2.17
2.33

R.V.
(mm)
42.97
41.03

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 28.64
TIME SHIFT OF PEAK FLOW
(min)= 10.00
MAXIMUM STORAGE
USED
(ha.m.)=
.09
-------------------------------------------------------------------------------------------------| SAVE HYD (1212) |
AREA
(ha)=
6.96
| ID= 3
PCYC= 87 |
QPEAK
(cms)=
.32 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.33
-------------------VOLUME
(mm)= 41.03
Filename: 212Con.TXT
Comments: 212 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1006) |
|
1 + 3 = 6
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (0211):
1.78
.16
2.08
24.54
+ ID2= 3 (1212):
6.96
.32
2.33
41.03
==================================================
ID = 6 (1006):
8.74
.46
2.25
37.67
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
221, 222 Controlled to 125 L/s per ha
Klemencic Homes Inc.

April 12, 2022
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-------------------| CALIB
|
| STANDHYD (2122) |
|ID= 1 DT= 5.0 min |
-------------------Surface Area
Dep. Storage
Average Slope
Length
Mannings n

Area
(ha)=
Total Imp(%)=

(ha)=
(mm)=
(%)=
(m)=
=

5.17
80.00

IMPERVIOUS
4.14
2.00
1.00
186.00
.013

Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

80.00

PERVIOUS (i)
1.03
5.00
1.00
186.00
.250

163.15
10.00
3.05 (ii)
5.00
.27
1.83
2.08
68.02
70.23
.97

Dir. Conn.(%)=

25.96
40.00
40.52 (ii)
45.00
.03
.04
2.75
24.61
70.23
.35

*TOTALS*
1.84 (iii)
2.08
59.29
70.23
.84

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (2123) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.627
.021
.586
.000
|
.647
.072
.607
.003
|
.000
.000
AREA
(ha)
5.17
5.17

INFLOW : ID= 1 (2122)
OUTFLOW: ID= 2 (2123)
PEAK
Klemencic Homes Inc.

April 12, 2022

FLOW

QPEAK
(cms)
1.84
.65

TPEAK
(hrs)
2.08
2.17

R.V.
(mm)
59.29
59.46

REDUCTION [Qout/Qin](%)= 35.14
38
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TIME SHIFT OF PEAK FLOW
MAXIMUM STORAGE
USED

(min)=
(ha.m.)=

5.00
.09

-------------------------------------------------------------------------------------------------| SAVE HYD (2123) |
AREA
(ha)=
5.17
| ID= 2
PCYC= 75 |
QPEAK
(cms)=
.65 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.17
-------------------VOLUME
(mm)= 59.46
Filename: 2212Con.TXT
Comments: 221,222 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1007) |
|
2 + 6 = 7
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (2123):
5.17
.65
2.17
59.46
+ ID2= 6 (1006):
8.74
.46
2.25
37.67
==================================================
ID = 7 (1007):
13.91
1.10
2.25
45.77
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
210 Controlled to 125 L/s per ha
*
Currently under development
*
Using %IMP from 2019 Ainley Report
*
Minor uncontrolled, major controlled via orifice
-------------------| CALIB
|
| STANDHYD (0300) |
Area
(ha)=
9.50
|ID= 1 DT= 5.0 min |
Total Imp(%)= 39.00
Dir. Conn.(%)= 26.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.70
5.79
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
252.00
252.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Klemencic Homes Inc.

April 12, 2022

163.15
10.00
3.66 (ii)
5.00

36.31
40.00
42.97 (ii)
45.00
39
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Unit Hyd. peak

(cms)=

PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

.25
1.07
2.17
68.02
70.23
.97

.03
.33
2.83
28.21
70.23
.40

*TOTALS*
1.14 (iii)
2.17
38.54
70.23
.55

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| DUHYD
(0300) |
| Inlet Cap.= .841 |
| #of Inlets=
1 |
| Total(cms)=
.8 |
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
TOTAL HYD.(ID= 1):
9.50
1.14
2.17
38.54
=====================================================
MAJOR SYS.(ID= 3):
.33
.30
2.17
38.54
MINOR SYS.(ID= 5):
9.17
.84
2.08
38.54
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| RESERVOIR (2101) |
| IN= 3---> OUT= 4 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.157
.092
.138
.013
|
.161
.111
.142
.027
|
.164
.131
.146
.041
|
.167
.153
.150
.057
|
.171
.175
.154
.074
|
.000
.000

INFLOW : ID= 3 (0300)
OUTFLOW: ID= 4 (2101)

Klemencic Homes Inc.

April 12, 2022

AREA
(ha)
.33
.33

QPEAK
(cms)
.30
.09

TPEAK
(hrs)
2.17
2.25

R.V.
(mm)
38.54
38.54
40
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PEAK
FLOW
REDUCTION [Qout/Qin](%)= 31.59
TIME SHIFT OF PEAK FLOW
(min)= 5.00
MAXIMUM STORAGE
USED
(ha.m.)=
.01
-------------------------------------------------------------------------------------------------| ADD HYD
(2109) |
|
4 + 5 = 2
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 4 (2101):
.33
.09
2.25
38.54
+ ID2= 5 (0300):
9.17
.84
2.08
38.54
==================================================
ID = 2 (2109):
9.50
.91
2.17
38.54
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| SAVE HYD (2109) |
AREA
(ha)=
9.50
| ID= 2
PCYC= 94 |
QPEAK
(cms)=
.91 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.17
-------------------VOLUME
(mm)= 38.54
Filename: 210Con.TXT
Comments: 210 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1008) |
|
2 + 7 = 6
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (2109):
9.50
.91
2.17
38.54
+ ID2= 7 (1007):
13.91
1.10
2.25
45.77
==================================================
ID = 6 (1008):
23.41
2.00
2.17
42.83
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
213 Controlled to 150 L/s per ha
-------------------| CALIB
|
| STANDHYD (0213) |
Area
(ha)=
6.22
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 80.00
-------------------Klemencic Homes Inc.

April 12, 2022

41
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Surface Area
Dep. Storage
Average Slope
Length
Mannings n

(ha)=
(mm)=
(%)=
(m)=
=

Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

IMPERVIOUS
4.98
2.00
1.00
204.00
.013

PERVIOUS (i)
1.24
5.00
1.00
204.00
.250

163.15
10.00
3.22 (ii)
5.00
.27
2.19
2.17
68.02
70.23
.97

25.96
40.00
42.83 (ii)
45.00
.03
.05
2.83
24.61
70.23
.35

*TOTALS*
2.20 (iii)
2.17
59.30
70.23
.84

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (1213) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.904
.022
.844
.000
|
.932
.075
.875
.003
|
.000
.000

INFLOW : ID= 1 (0213)
OUTFLOW: ID= 2 (1213)

AREA
(ha)
6.22
6.22

QPEAK
(cms)
2.20
.93

TPEAK
(hrs)
2.17
2.25

R.V.
(mm)
59.30
59.67

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 42.16
TIME SHIFT OF PEAK FLOW
(min)= 5.00
MAXIMUM STORAGE
USED
(ha.m.)=
.11
-------------------------------------------------------------------------------------------------Klemencic Homes Inc.

April 12, 2022
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| SAVE HYD (1213) |
AREA
| ID= 2
PCYC= 80 |
QPEAK
| DT= 5.0 min
|
TPEAK
-------------------VOLUME
Filename: 213Con.TXT
Comments: 213 Controlled
(i)

(ha)=
(cms)=
(hrs)=
(mm)=

6.22
.93 (i)
2.25
59.67

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1009) |
|
2 + 6 = 5
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (1213):
6.22
.93
2.25
59.67
+ ID2= 6 (1008):
23.41
2.00
2.17
42.83
==================================================
ID = 5 (1009):
29.63
2.92
2.17
46.37
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| SHIFT HYD (0093) |
| IN= 5---> OUT= 7 |
| SHIFT= 5.0 min |
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID= 5 (1009):
29.63
2.92
2.17
46.37
SHIFT ID= 7 (0093):
29.63
2.92
2.25
46.37
------------------------------------------------------------------------------*
214
-------------------| CALIB
|
| STANDHYD (0214) |
Area
(ha)=
2.38
|ID= 1 DT= 5.0 min |
Total Imp(%)= 50.00
Dir. Conn.(%)= 40.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
1.19
1.19
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
126.00
126.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Klemencic Homes Inc.
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163.15
10.00
2.41 (ii)

47.42
25.00
25.72 (ii)
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Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

5.00
.30

30.00
.04

PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

.43
2.08
68.02
70.23
.97

.10
2.50
28.01
70.23
.40

*TOTALS*
.46 (iii)
2.08
43.96
70.23
.63

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (1214) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.288
.004
.269
.000
|
.297
.015
.278
.001
|
.000
.000

INFLOW : ID= 1 (0214)
OUTFLOW: ID= 2 (1214)

AREA
(ha)
2.38
2.38

QPEAK
(cms)
.46
.29

TPEAK
(hrs)
2.08
2.17

R.V.
(mm)
43.96
44.00

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 63.46
TIME SHIFT OF PEAK FLOW
(min)= 5.00
MAXIMUM STORAGE
USED
(ha.m.)=
.02
-------------------------------------------------------------------------------------------------| SAVE HYD (1214) |
AREA
(ha)=
2.38
| ID= 2
PCYC= 67 |
QPEAK
(cms)=
.29 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.17
-------------------VOLUME
(mm)= 44.00
Filename: 214Con.TXT
Comments: 214 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------Klemencic Homes Inc.

April 12, 2022
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*
215
-------------------| CALIB
|
| STANDHYD (0215) |
Area
(ha)=
2.56
|ID= 3 DT= 5.0 min |
Total Imp(%)= 90.00
Dir. Conn.(%)=
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
2.30
.26
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
131.00
131.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

163.15
10.00
2.47 (ii)
5.00
.29
1.03
2.08
68.02
70.23
.97

90.00

226.29
10.00
8.51 (ii)
10.00
.12
.03
2.17
24.61
70.23
.35

*TOTALS*
1.06 (iii)
2.08
63.67
70.23
.91

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (0106) |
| IN= 3---> OUT= 4 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.310
.015
.290
.000
|
.320
.050
.300
.002
|
.000
.000

INFLOW : ID= 3 (0215)
OUTFLOW: ID= 4 (0106)

Klemencic Homes Inc.

April 12, 2022

AREA
(ha)
2.56
2.56

QPEAK
(cms)
1.06
.32

TPEAK
(hrs)
2.08
2.17

R.V.
(mm)
63.67
64.26
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PEAK
FLOW
REDUCTION [Qout/Qin](%)= 30.09
TIME SHIFT OF PEAK FLOW
(min)= 5.00
MAXIMUM STORAGE
USED
(ha.m.)=
.06
-------------------------------------------------------------------------------------------------| SAVE HYD (0106) |
AREA
(ha)=
2.56
| ID= 4
PCYC= 51 |
QPEAK
(cms)=
.32 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.17
-------------------VOLUME
(mm)= 64.26
Filename: 215Con.TXT
Comments: 215 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1010) |
|
2 + 4 = 3
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (1214):
2.38
.29
2.17
44.00
+ ID2= 4 (0106):
2.56
.32
2.17
64.26
==================================================
ID = 3 (1010):
4.94
.61
2.17
54.50
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1011) |
|
3 + 7 = 6
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 3 (1010):
4.94
.61
2.17
54.50
+ ID2= 7 (0093):
29.63
2.92
2.25
46.37
==================================================
ID = 6 (1011):
34.57
3.52
2.25
47.53
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1012) |
|
6 + 9 = 7
|
-------------------ID1= 6 (1011):
Klemencic Homes Inc.
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AREA
(ha)
34.57

QPEAK
(cms)
3.52

TPEAK
(hrs)
2.25

R.V.
(mm)
47.53
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+ ID2= 9 (1005):
29.88
5.06
2.08
50.81
==================================================
ID = 7 (1012):
64.45
7.96
2.17
49.05
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
218
-------------------| CALIB
|
| STANDHYD (0218) |
Area
(ha)=
1.35
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 60.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
1.08
.27
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
95.00
95.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

163.15
10.00
2.04 (ii)
5.00
.31
.37
2.08
68.02
70.23
.97

203.79
10.00
9.77 (ii)
10.00
.11
.10
2.17
37.71
70.23
.54

*TOTALS*
.45 (iii)
2.08
55.85
70.23
.80

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (0106) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.164
.009
.154
.000
|
.169
.030
Klemencic Homes Inc.

April 12, 2022
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.159

INFLOW : ID= 1 (0218)
OUTFLOW: ID= 2 (0106)

.001

AREA
(ha)
1.35
1.35

|

QPEAK
(cms)
.45
.17

.000

.000

TPEAK
(hrs)
2.08
2.17

R.V.
(mm)
55.85
56.21

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 36.58
TIME SHIFT OF PEAK FLOW
(min)= 5.00
MAXIMUM STORAGE
USED
(ha.m.)=
.02
-------------------------------------------------------------------------------------------------| SAVE HYD (0106) |
AREA
(ha)=
1.35
| ID= 2
PCYC= 52 |
QPEAK
(cms)=
.17 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.17
-------------------VOLUME
(mm)= 56.21
Filename: 218Con.TXT
Comments: 218 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
217 Uncontrolled
-------------------| CALIB
|
| STANDHYD (0217) |
Area
(ha)=
.77
|ID= 3 DT= 5.0 min |
Total Imp(%)= 55.00
Dir. Conn.(%)= 40.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
.42
.35
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
72.00
72.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

Klemencic Homes Inc.

April 12, 2022

163.15
10.00
1.72 (ii)
5.00
.32
.14
2.00
68.02
70.23
.97

80.97
15.00
15.18 (ii)
20.00
.07
.05
2.25
30.01
70.23
.43

*TOTALS*
.16 (iii)
2.00
45.11
70.23
.64
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***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0217) |
AREA
(ha)=
.77
| ID= 3
PCYC= 54 |
QPEAK
(cms)=
.16 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.00
-------------------VOLUME
(mm)= 45.11
Filename: 217Uncn.TXT
Comments: 217 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
216 Controlled to 125 L/s per ha
-------------------| CALIB
|
| STANDHYD (0216) |
Area
(ha)=
6.14
|ID= 4 DT= 5.0 min |
Total Imp(%)= 50.00
Dir. Conn.(%)= 40.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.07
3.07
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
202.00
202.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

163.15
10.00
3.20 (ii)
5.00
.27
1.08
2.17
68.02
70.23
.97

38.46
35.00
36.85 (ii)
40.00
.03
.19
2.75
28.01
70.23
.40

*TOTALS*
1.13 (iii)
2.17
43.98
70.23
.63

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
Klemencic Homes Inc.
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CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (0106) |
| IN= 4---> OUT= 5 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.745
.012
.696
.000
|
.768
.040
.721
.002
|
.000
.000

INFLOW : ID= 4 (0216)
OUTFLOW: ID= 5 (0106)

AREA
(ha)
6.14
6.14

QPEAK
(cms)
1.13
.75

TPEAK
(hrs)
2.17
2.25

R.V.
(mm)
43.98
44.33

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 66.35
TIME SHIFT OF PEAK FLOW
(min)= 5.00
MAXIMUM STORAGE
USED
(ha.m.)=
.08
-------------------------------------------------------------------------------------------------| SAVE HYD (0106) |
AREA
(ha)=
6.14
| ID= 5
PCYC= 83 |
QPEAK
(cms)=
.75 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.25
-------------------VOLUME
(mm)= 44.33
Filename: 216Con.TXT
Comments: 216 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1013) |
|
5 + 7 = 8
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 5 (0106):
6.14
.75
2.25
44.33
+ ID2= 7 (1012):
64.45
7.96
2.17
49.05
==================================================
ID = 8 (1013):
70.59
8.71
2.17
48.64
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

Klemencic Homes Inc.

April 12, 2022
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-------------------------------------------------------------------------------------------------| ADD HYD
(1014) |
|
2 + 8 = 7
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (0106):
1.35
.17
2.17
56.21
+ ID2= 8 (1013):
70.59
8.71
2.17
48.64
==================================================
ID = 7 (1014):
71.94
8.87
2.17
48.78
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1015) |
|
3 + 7 = 8
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 3 (0217):
.77
.16
2.00
45.11
+ ID2= 7 (1014):
71.94
8.87
2.17
48.78
==================================================
ID = 8 (1015):
72.71
8.94
2.17
48.74
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| SAVE HYD (1015) |
AREA
(ha)= 72.71
| ID= 8
PCYC=273 |
QPEAK
(cms)=
8.94 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.17
-------------------VOLUME
(mm)= 48.74
Filename: DHPondIn.TXT
Comments: Dug Hill Pond Inflows
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
Pond Catchment
-------------------| CALIB
|
| STANDHYD (0219) |
Area
(ha)=
1.28
|ID= 2 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 80.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
1.02
.26
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Klemencic Homes Inc.

April 12, 2022

51

Page 112
York Creek Development Area
Floodline Investigation

Length
Mannings n

(m)=
=

Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

92.00
.013
163.15
10.00
2.00 (ii)
5.00
.31
.46
2.08
68.02
70.23
.97

92.00
.250
113.15
10.00
8.76 (ii)
10.00
.12
.03
2.17
24.61
70.23
.35

*TOTALS*
.49 (iii)
2.08
59.30
70.23
.84

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0219) |
AREA
(ha)=
1.28
| ID= 2
PCYC= 50 |
QPEAK
(cms)=
.49 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.08
-------------------VOLUME
(mm)= 59.30
Filename: 219Uncn.TXT
Comments: 219 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1016) |
|
2 + 8 = 1
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (0219):
1.28
.49
2.08
59.30
+ ID2= 8 (1015):
72.71
8.94
2.17
48.74
==================================================
ID = 1 (1016):
73.99
9.28
2.08
48.92
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------Klemencic Homes Inc.

April 12, 2022
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*
2ND DUGHILL POND
*
SWMF with existing 2x0.10m orifices at invert 102.70m,
*
1.50m weir at 102.80m, 12m weir moved to 103.41 metres.
-------------------| RESERVOIR (1116) |
| IN= 1---> OUT= 5 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.942
.516
.009
.083
|
1.214
.607
.102
.167
|
2.043
.700
.261
.252
|
3.462
.794
.460
.339
|
5.244
.889
.689
.427
|
7.316
.986

INFLOW : ID= 1 (1016)
OUTFLOW: ID= 5 (1116)

AREA
(ha)
73.99
73.99

QPEAK
(cms)
9.28
7.26

TPEAK
(hrs)
2.08
2.25

R.V.
(mm)
48.92
48.84

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 78.21
TIME SHIFT OF PEAK FLOW
(min)= 10.00
MAXIMUM STORAGE
USED
(ha.m.)=
.99
-------------------------------------------------------------------------------------------------| SAVE HYD (1116) |
AREA
(ha)= 73.99
| ID= 5
PCYC=860 |
QPEAK
(cms)=
7.26 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.25
-------------------VOLUME
(mm)= 48.84
Filename: DHPNDOUT.TXT
Comments: Dug Hill Pond Out
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
Catchment 501 Lands east of channel
-------------------| CALIB
|
| NASHYD
(0501) |
Area
(ha)=
9.80
Curve Number
(CN)= 83.6
|ID= 1 DT= 5.0 min |
Ia
(mm)=
5.00
# of Linear Res.(N)= 3.00
-------------------U.H. Tp(hrs)=
.81
Unit Hyd Qpeak

(cms)=

PEAK FLOW
TIME TO PEAK
RUNOFF VOLUME

(cms)=
(hrs)=
(mm)=

Klemencic Homes Inc.
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TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

70.23
.52

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
------------------------------------------------------------------------------*
Add Catchment 501 to pond outflow
-------------------| ADD HYD
(1016) |
|
1 + 5 = 2
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (0501):
9.80
.51
2.83
36.80
+ ID2= 5 (1116):
73.99
7.26
2.25
48.84
==================================================
ID = 2 (1016):
83.79
7.55
2.25
47.39
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
Route Pond outflow plus 501 to new crossing 573m dnstm
*
at Station 661
-------------------| ROUTE CHN (3000) |
| IN= 2---> OUT= 3 |
Routing time step (min)'= 5.00
-------------------SECTION No
=*****
Channel Slp % = .40

No. of Segments =
3
Floodplain Slp % = .40

<--------- CROSS SECTION DATA ---------->
Distance
Elevation
Manning
.00
101.00
.0500
10.00
100.00
.0500 / .0330
11.35
99.55
.0330
16.85
99.50
.0330
17.75
99.10
.0330
20.55
99.10
.0330
23.25
100.00
.0330 / .0500
33.25
101.00
.0500

Valley Sections =
Channel Length =
Channel Slope % =

Main
Main
Main
Main
Main
Main

Channel
Channel
Channel
Channel
Channel
Channel

1
573.0
.400

<--------------------- TRAVEL TIME TABLE ---------------------->
DEPTH
ELEV
VOLUME
FLOW RATE
VELOCITY
TRAV.TIME
Klemencic Homes Inc.
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(m)
.09
.18
.27
.36
.45
.54
.63
.72
.81
.90
1.01
1.12
1.23
1.34
1.46
1.57
1.68
1.79
1.90

(m)
99.19
99.28
99.37
99.46
99.55
99.64
99.73
99.82
99.91
100.00
100.11
100.22
100.33
100.44
100.56
100.67
100.78
100.89
101.00

(cu.m.)
.157E+03
.338E+03
.543E+03
.773E+03
.110E+04
.166E+04
.225E+04
.286E+04
.350E+04
.417E+04
.509E+04
.614E+04
.734E+04
.868E+04
.102E+05
.118E+05
.135E+05
.154E+05
.175E+05

INFLOW : ID= 2 (1016)
OUTFLOW: ID= 3 (3000)
**** WARNING:

AREA
(ha)
83.79
83.79

(cms)
.1
.3
.7
1.1
1.2
2.2
3.6
5.2
7.1
9.2
12.6
16.4
20.7
25.7
31.2
37.4
44.2
51.7
59.8

(m/s)
.36
.55
.70
.82
.61
.78
.92
1.04
1.16
1.27
1.41
1.53
1.62
1.70
1.76
1.82
1.87
1.92
1.96

<---- hydrograph ---->
QPEAK
TPEAK
R.V.
(cms)
(hrs)
(mm)
7.55
2.25 47.39
6.89
2.42 47.39

(min)
26.26
17.30
13.70
11.66
15.64
12.32
10.41
9.14
8.23
7.54
6.75
6.25
5.90
5.63
5.43
5.26
5.11
4.98
4.87
<--- channel --->
MAX DEPTH MAX VEL
(m)
(m/s)
.83
1.18
.80
1.15

COMPUTATIONS FAILED TO CONVERGE.

------------------------------------------------------------------------------*
Hillside Meadows north of the channel - 24.7ha
-------------------| CALIB
|
| NASHYD
(0219) |
Area
(ha)= 24.70
Curve Number
(CN)= 79.8
|ID= 2 DT= 5.0 min |
Ia
(mm)=
5.00
# of Linear Res.(N)= 3.00
-------------------U.H. Tp(hrs)=
.84
Unit Hyd Qpeak

(cms)=

PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

1.12
1.10 (i)
2.83
32.69
70.23
.47

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
------------------------------------------------------------------------------Klemencic Homes Inc.
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*

Peak Flows at Station 617 Culvert (downstream side)

-------------------| ADD HYD
(0661) |
|
2 + 3 = 1
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (0219):
24.70
1.10
2.83
32.69
+ ID2= 3 (3000):
83.79
6.89
2.42
47.39
==================================================
ID = 1 (0661):
108.49
7.72
2.42
44.05
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
Catchment 502 - 43.7ha - West of Hillside Meadows
-------------------| CALIB
|
| NASHYD
(0502) |
Area
(ha)= 43.70
Curve Number
(CN)= 79.8
|ID= 2 DT= 5.0 min |
Ia
(mm)=
5.00
# of Linear Res.(N)= 3.00
-------------------U.H. Tp(hrs)=
.81
Unit Hyd Qpeak

(cms)=

PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

2.06
2.01 (i)
2.83
32.69
70.23
.47

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
------------------------------------------------------------------------------*
Peak Flows at Wooler Road Sta 223
-------------------| ADD HYD
(0223) |
|
1 + 2 = 3
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (0661):
108.49
7.72
2.42
44.05
+ ID2= 2 (0502):
43.70
2.01
2.83
32.69
==================================================
ID = 3 (0223):
152.19
9.30
2.50
40.78
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| SAVE HYD (0223) |
AREA
(ha)= 152.19
Klemencic Homes Inc.
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| ID= 3
PCYC=860 |
QPEAK
(cms)=
9.30 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
2.50
-------------------VOLUME
(mm)= 40.78
Filename: WOOLER.TXT
Comments: Wooler Rd - prior to storage
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------FINISH
===============================================================================

Klemencic Homes Inc.

April 12, 2022
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I N T E R H Y M O
* * * 1989a * * *

Distributed by the INTERHYMO Centre. Copyright (c), 1989.

01665
Paul Wisner & Assoc.

Input
filename: yc2022r2.dat
Output filename: yc2022r2.out
Summary filename: yc2022r2.sum

DATE: 04-08-2022

TIME: 09:58:09

COMMENTS: ____________________________________________________________

------------------------------------------------------------------------------*
****************************
** SIMULATION NUMBER:
1 **
****************************
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
Klemencic Homes Inc.

April 12, 2022

2nd Dughill Road SWMF - Correction of On-site Controls
and Determination of Peak Flows at Wooler Road
This assumes full development of Little Lands
Trenton Rainfall from EC 6158875
Version 3.20 Published March 26, 2021
Regional Storm - Timmins
Created Nov 25, 2020, Bryon Keene, P.Eng.
Modified Nov 2021, Andrew Rosenthal, EIT
200 Corrected to 50% Imperviousness
Assume XIMP plus 10-15% = TIMP
12m weir to 103.27
Cemetery imperviousness set to 5%
202 Increased slope to 1-2%
209 Area increased to 7.97ha
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*
210 Controlled with DUHYD as per SWM report
*
210 Area increased to 9.50ha
*
210 TIMP=.39, XIMP=26
*
212 Boundary adjusted, area set to 6.96ha as per report
*
216 Boundary adjusted, area set to 6.14ha
*
219 (pond catchment) set to 80% Imperviousness
*
*
SHIFT HYD used for catchments 200,
*
201, 209-213, 221-222
*
*
Adjusted storage-discharge curves to spill over
*
once storage has been exceeded
*
*
Modified Nov 22, 2021, Bryon Keene, P.Eng. for Channel
*
*
Modified Apr 8, 2022, Andrew Rosenthal, EIT to convert
*
Hillside Meadows to NASHYD (undeveloped)
*
*****************************************************************************
*
Regional Storm
*****************************************************************************
-------------------|
READ STORM
|
| Ptotal=193.00 mm |
-------------------TIME
hrs
1.00
2.00
3.00

Filename: timmins.stm
Comments: *12 HOUR - Timmins STORM
RAIN
mm/hr
15.00
20.00
10.00

|
|
|
|
|

TIME
hrs
4.00
5.00
6.00

RAIN
mm/hr
3.00
5.00
20.00

|
|
|
|
|

TIME
hrs
7.00
8.00
9.00

RAIN
mm/hr
43.00
20.00
23.00

| TIME
|
hrs
| 10.00
| 11.00
| 12.00

RAIN
mm/hr
13.00
13.00
8.00

------------------------------------------------------------------------------*
200 Uncontrolled
-------------------| CALIB
|
| STANDHYD (0200) |
Area
(ha)=
5.18
|ID= 1 DT= 5.0 min |
Total Imp(%)= 50.00
Dir. Conn.(%)=
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
2.59
2.59
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
186.00
186.00
Mannings n
=
.013
.250
NOTE:
Klemencic Homes Inc.
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Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

IMPERVIOUS
PERVIOUS (i)
43.00
40.02
10.00
35.00
5.20 (ii)
36.71 (ii)
5.00
40.00
.21
.03
.25
7.17
190.33
193.00
.99

.23
7.58
127.75
193.00
.66

*TOTALS*
.46 (iii)
7.25
152.74
193.00
.79

(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0200) |
AREA
(ha)=
5.18
| ID= 1
PCYC=182 |
QPEAK
(cms)=
.46 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.25
-------------------VOLUME
(mm)= 152.74
Filename: 200Uncn.TXT
Comments: 200 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
201 Uncontrolled
-------------------| CALIB
|
| STANDHYD (0201) |
Area
(ha)=
3.70
|ID= 3 DT= 5.0 min |
Total Imp(%)= 75.00
Dir. Conn.(%)= 60.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
2.78
.92
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
157.00
157.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Klemencic Homes Inc.
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Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

4.69 (ii)
5.00
.22
.27
7.17
190.33
193.00
.99

29.19 (ii)
30.00
.04
.13
7.42
139.87
193.00
.72

*TOTALS*
.39 (iii)
7.25
170.10
193.00
.88

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0201) |
AREA
(ha)=
3.70
| ID= 3
PCYC=170 |
QPEAK
(cms)=
.39 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.25
-------------------VOLUME
(mm)= 170.10
Filename: 201Uncn.TXT
Comments: 201 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1000) |
|
1 + 3 = 4
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (0200):
5.18
.46
7.25
152.74
+ ID2= 3 (0201):
3.70
.39
7.25
170.10
==================================================
ID = 4 (1000):
8.88
.85
7.25
159.97
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
Hydrograph north of Hwy 2 is shifted 1 timestep to
*
account for basin lag
-------------------| SHIFT HYD (0091) |
| IN= 4---> OUT= 7 |
Klemencic Homes Inc.
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| SHIFT= 5.0 min |
-------------------ID= 4 (1000):
SHIFT ID= 7 (0091):

AREA
(ha)
8.88
8.88

QPEAK
(cms)
.85
.85

TPEAK
(hrs)
7.25
7.33

R.V.
(mm)
159.97
159.97

------------------------------------------------------------------------------*
202 Controlled as per 2012 GGG Report
*
Area ID 1 - Controlled
-------------------| CALIB
|
| STANDHYD (0202) |
Area
(ha)=
.70
|ID= 1 DT= 5.0 min |
Total Imp(%)= 55.00
Dir. Conn.(%)= 55.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
.39
.32
Dep. Storage
(mm)=
1.00
1.50
Average Slope
(%)=
2.00
1.00
Length
(m)=
68.00
68.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

43.00
10.00
2.31 (ii)
5.00
.30
.05
6.67
191.33
193.00
.99

32.29
20.00
21.08 (ii)
25.00
.05
.03
7.17
122.36
193.00
.63

*TOTALS*
.07 (iii)
7.08
160.12
193.00
.83

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (1202) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.029
.006
.027
.000
|
.030
.019
Klemencic Homes Inc.

April 12, 2022
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.028

INFLOW : ID= 1 (0202)
OUTFLOW: ID= 2 (1202)

.001

AREA
(ha)
.70
.70

|

QPEAK
(cms)
.07
.04

.500

.030

TPEAK
(hrs)
7.08
9.08

R.V.
(mm)
160.12
160.52

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 57.38
TIME SHIFT OF PEAK FLOW
(min)=120.00
MAXIMUM STORAGE
USED
(ha.m.)=
.02
------------------------------------------------------------------------------*
Area ID 2 - Controlled
-------------------| CALIB
|
| STANDHYD (3202) |
Area
(ha)=
.40
|ID= 3 DT= 5.0 min |
Total Imp(%)= 85.00
Dir. Conn.(%)= 85.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
.34
.06
Dep. Storage
(mm)=
1.00
1.50
Average Slope
(%)=
2.00
1.00
Length
(m)=
52.00
52.00
Mannings n
=
.013
.410
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

43.00
10.00
1.96 (ii)
5.00
.31
.04
6.58
191.33
193.00
.99

48.97
10.00
11.55 (ii)
15.00
.09
.01
7.08
122.36
193.00
.63

*TOTALS*
.05 (iii)
7.08
180.80
193.00
.94

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (4202) |
Klemencic Homes Inc.
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| IN= 3---> OUT= 4 |
| DT= 5.0 min
|
--------------------

OUTFLOW
(cms)
.000
.001
.001

INFLOW : ID= 3 (3202)
OUTFLOW: ID= 4 (4202)

STORAGE
(ha.m.)
.000
.010
.020

AREA
(ha)
.40
.40

|
|
|
|
|

OUTFLOW
(cms)
.002
.050
.000

STORAGE
(ha.m.)
.029
.033
.000

TPEAK
(hrs)
7.08
7.08

R.V.
(mm)
180.80
166.47

QPEAK
(cms)
.05
.04

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 96.04
TIME SHIFT OF PEAK FLOW
(min)=
.00
MAXIMUM STORAGE
USED
(ha.m.)=
.03
------------------------------------------------------------------------------*
Area ID 2 - Uncontrolled
*
Q 3x GG's due to slope set to 2%
-------------------| CALIB
|
| STANDHYD (5202) |
Area
(ha)=
1.08
|ID= 5 DT= 5.0 min |
Total Imp(%)= 85.00
Dir. Conn.(%)= 85.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
.92
.16
Dep. Storage
(mm)=
1.00
1.50
Average Slope
(%)=
2.00
1.00
Length
(m)=
85.00
85.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

43.00
10.00
2.64 (ii)
5.00
.29
.11
6.75
191.33
193.00
.99

32.65
10.00
12.20 (ii)
15.00
.09
.01
7.08
122.36
193.00
.63

*TOTALS*
.12 (iii)
7.08
180.93
193.00
.94

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
Klemencic Homes Inc.
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THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| ADD HYD
(1001) |
|
2 + 4 = 6
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (1202):
.70
.04
9.08
160.52
+ ID2= 4 (4202):
.40
.04
7.08
166.47
==================================================
ID = 6 (1001):
1.10
.07
7.08
162.68
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1002) |
|
5 + 6 = 3
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 5 (5202):
1.08
.12
7.08
180.93
+ ID2= 6 (1001):
1.10
.07
7.08
162.68
==================================================
ID = 3 (1002):
2.18
.20
7.08
171.74
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| SAVE HYD (1002) |
AREA
(ha)=
2.18
| ID= 3
PCYC=475 |
QPEAK
(cms)=
.20 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.08
-------------------VOLUME
(mm)= 171.74
Filename: 202Con.TXT
Comments: 202 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1003) |
|
3 + 7 = 6
|
-------------------ID1= 3 (1002):
+ ID2= 7 (0091):
Klemencic Homes Inc.
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AREA
(ha)
2.18
8.88

QPEAK
(cms)
.20
.85

TPEAK
(hrs)
7.08
7.33

R.V.
(mm)
171.74
159.97
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==================================================
ID = 6 (1003):
11.06
1.00
7.08
161.43
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
209 Uncontrolled
-------------------| CALIB
|
| STANDHYD (0209) |
Area
(ha)=
7.97
|ID= 2 DT= 5.0 min |
Total Imp(%)= 50.00
Dir. Conn.(%)= 40.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.99
3.98
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
231.00
231.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

43.00
10.00
5.92 (ii)
5.00
.19
.38
7.33
190.33
193.00
.99

39.78
40.00
41.90 (ii)
45.00
.03
.34
7.75
127.75
193.00
.66

*TOTALS*
.68 (iii)
7.33
152.75
193.00
.79

(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0209) |
AREA
(ha)=
7.97
| ID= 2
PCYC=192 |
QPEAK
(cms)=
.68 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.33
-------------------VOLUME
(mm)= 152.75
Filename: 209Con.TXT
Comments: 209 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

Klemencic Homes Inc.

April 12, 2022
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-------------------------------------------------------------------------------------------------| SHIFT HYD (0092) |
| IN= 2---> OUT= 3 |
| SHIFT= 5.0 min |
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID= 2 (0209):
7.97
.68
7.33
152.75
SHIFT ID= 3 (0092):
7.97
.68
7.42
152.75
-------------------------------------------------------------------------------------------------| ADD HYD
(1004) |
|
3 + 6 = 7
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 3 (0092):
7.97
.68
7.42
152.75
+ ID2= 6 (1003):
11.06
1.00
7.08
161.43
==================================================
ID = 7 (1004):
19.03
1.64
7.33
157.79
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
204, 206 Controlled to 125 L/s per ha
-------------------| CALIB
|
| STANDHYD (2046) |
Area
(ha)=
3.89
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 80.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.11
.78
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
161.00
161.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=
Klemencic Homes Inc.

April 12, 2022

43.00
10.00
4.76 (ii)
5.00
.22
.37
7.17
190.33
193.00
.99

31.32
35.00
36.65 (ii)
40.00
.03
.05
7.58
119.31
193.00
.62

*TOTALS*
.42 (iii)
7.25
176.08
193.00
.91
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***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (2146) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.472
.022
.441
.000
|
.487
.075
.457
.003
|
.000
.000

INFLOW : ID= 1 (2046)
OUTFLOW: ID= 2 (2146)

AREA
(ha)
3.89
3.89

QPEAK
(cms)
.42
.42

TPEAK
(hrs)
7.25
7.25

R.V.
(mm)
176.08
176.09

PEAK
FLOW
REDUCTION [Qout/Qin](%)=100.32
TIME SHIFT OF PEAK FLOW
(min)=
.00
MAXIMUM STORAGE
USED
(ha.m.)=
.00
**** WARNING : HYDROGRAPH PEAK WAS NOT REDUCED.
CHECK OUTFLOW/STORAGE TABLE OR REDUCE DT.
-------------------------------------------------------------------------------------------------| SAVE HYD (2146) |
AREA
(ha)=
3.89
| ID= 2
PCYC=172 |
QPEAK
(cms)=
.42 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.25
-------------------VOLUME
(mm)= 176.09
Filename: 2046Con.TXT
Comments: 204,206 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(9000) |
|
2 + 7 = 6
|
-------------------ID1= 2 (2146):
Klemencic Homes Inc.

April 12, 2022

AREA
(ha)
3.89

QPEAK
(cms)
.42

TPEAK
(hrs)
7.25

R.V.
(mm)
176.09
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+ ID2= 7 (1004):
19.03
1.64
7.33
157.79
==================================================
ID = 6 (9000):
22.92
2.03
7.25
160.90
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
203, 205, 207, 220 Uncontrolled
-------------------| CALIB
|
| STANDHYD (2357) |
Area
(ha)=
4.73
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 65.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.78
.95
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
178.00
178.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

43.00
10.00
5.06 (ii)
5.00
.21
.37
7.17
190.33
193.00
.99

64.71
30.00
30.39 (ii)
35.00
.04
.14
7.42
143.32
193.00
.74

*TOTALS*
.51 (iii)
7.25
173.84
193.00
.90

(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (2357) |
AREA
(ha)=
4.73
| ID= 1
PCYC=172 |
QPEAK
(cms)=
.51 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.25
-------------------VOLUME
(mm)= 173.84
Filename: 2035720.TXT
Comments: 203,-5,-7,-20 Uncontrolled

Klemencic Homes Inc.

April 12, 2022

69

Page 130
York Creek Development Area
Floodline Investigation

(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(2358) |
|
1 + 6 = 7
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (2357):
4.73
.51
7.25
173.84
+ ID2= 6 (9000):
22.92
2.03
7.25
160.90
==================================================
ID = 7 (2358):
27.65
2.54
7.25
163.11
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
208 Uncontrolled
-------------------| CALIB
|
| STANDHYD (0300) |
Area
(ha)=
2.23
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 65.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
1.78
.45
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
122.00
122.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

43.00
10.00
4.03 (ii)
5.00
.24
.17
7.08
190.33
193.00
.99

64.95
25.00
24.20 (ii)
25.00
.05
.07
7.25
143.32
193.00
.74

*TOTALS*
.24 (iii)
7.17
173.82
193.00
.90

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
Klemencic Homes Inc.

April 12, 2022
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-------------------------------------------------------------------------------------------------| SAVE HYD (0300) |
AREA
(ha)=
2.23
| ID= 1
PCYC=162 |
QPEAK
(cms)=
.24 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.17
-------------------VOLUME
(mm)= 173.82
Filename: 208Uncn.TXT
Comments: 208 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1005) |
|
1 + 7 = 9
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (0300):
2.23
.24
7.17
173.82
+ ID2= 7 (2358):
27.65
2.54
7.25
163.11
==================================================
ID = 9 (1005):
29.88
2.76
7.08
163.91
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
HOLD 9
*
211 Uncontrolled
-------------------| CALIB
|
| NASHYD
(0211) |
Area
(ha)=
1.78
Curve Number
(CN)= 70.4
|ID= 1 DT= 5.0 min |
Ia
(mm)=
5.00
# of Linear Res.(N)= 3.00
-------------------U.H. Tp(hrs)=
.21
Unit Hyd Qpeak

(cms)=

.32

PEAK FLOW
(cms)=
.15 (i)
TIME TO PEAK
(hrs)=
7.00
RUNOFF VOLUME
(mm)= 119.10
TOTAL RAINFALL
(mm)= 193.00
RUNOFF COEFFICIENT
=
.62
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0211) |
AREA
(ha)=
1.78
| ID= 1
PCYC=152 |
QPEAK
(cms)=
.15 (i)
Klemencic Homes Inc.

April 12, 2022
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| DT= 5.0 min
|
TPEAK
-------------------VOLUME
Filename: 211Uncn.TXT
Comments: 211 Uncontrolled
(i)

(hrs)=
7.00
(mm)= 119.10

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
212 Controlled by Applegrove South SWMF
-------------------| CALIB
|
| STANDHYD (0212) |
Area
(ha)=
6.96
|ID= 2 DT= 5.0 min |
Total Imp(%)= 50.00
Dir. Conn.(%)= 35.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.48
3.48
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
215.00
215.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

43.00
10.00
5.67 (ii)
5.00
.20
.29
7.33
190.33
193.00
.99

44.43
35.00
38.64 (ii)
40.00
.03
.34
7.67
131.27
193.00
.68

*TOTALS*
.60 (iii)
7.33
151.91
193.00
.79

(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (1212) |
| IN= 2---> OUT= 3 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.380
.124
.000
.014
|
.400
.134
Klemencic Homes Inc.

April 12, 2022
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.150
.150
.300
.370

INFLOW : ID= 2 (0212)
OUTFLOW: ID= 3 (1212)

AREA
(ha)
6.96
6.96

.028
.035
.077
.114

|
|
|
|

QPEAK
(cms)
.60
.40

.410
.470
.560
.680

.144
.155
.166
.177

TPEAK
(hrs)
7.33
8.58

R.V.
(mm)
151.91
149.98

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 67.11
TIME SHIFT OF PEAK FLOW
(min)= 75.00
MAXIMUM STORAGE
USED
(ha.m.)=
.15
-------------------------------------------------------------------------------------------------| SAVE HYD (1212) |
AREA
(ha)=
6.96
| ID= 3
PCYC=192 |
QPEAK
(cms)=
.40 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
8.58
-------------------VOLUME
(mm)= 149.98
Filename: 212Con.TXT
Comments: 212 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1006) |
|
1 + 3 = 6
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (0211):
1.78
.15
7.00
119.10
+ ID2= 3 (1212):
6.96
.40
8.58
149.98
==================================================
ID = 6 (1006):
8.74
.50
9.00
143.69
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
221, 222 Controlled to 125 L/s per ha
-------------------| CALIB
|
| STANDHYD (2122) |
Area
(ha)=
5.17
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 80.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
4.14
1.03
Dep. Storage
(mm)=
2.00
5.00
Klemencic Homes Inc.

April 12, 2022
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Average Slope
Length
Mannings n

(%)=
(m)=
=

Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

1.00
186.00
.013

1.00
186.00
.250

43.00
10.00
5.20 (ii)
5.00
.21
.49
7.17
190.33
193.00
.99

31.32
35.00
39.96 (ii)
40.00
.03
*TOTALS*
.56 (iii)
7.25
176.08
193.00
.91

.07
7.58
119.31
193.00
.62

(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (2123) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.627
.021
.586
.000
|
.647
.072
.607
.003
|
.000
.000

INFLOW : ID= 1 (2122)
OUTFLOW: ID= 2 (2123)

AREA
(ha)
5.17
5.17

QPEAK
(cms)
.56
.56

TPEAK
(hrs)
7.25
7.25

R.V.
(mm)
176.08
176.10

PEAK
FLOW
REDUCTION [Qout/Qin](%)=100.25
TIME SHIFT OF PEAK FLOW
(min)=
.00
MAXIMUM STORAGE
USED
(ha.m.)=
.00
**** WARNING : HYDROGRAPH PEAK WAS NOT REDUCED.
CHECK OUTFLOW/STORAGE TABLE OR REDUCE DT.
-------------------------------------------------------------------------------------------------| SAVE HYD (2123) |
AREA
(ha)=
5.17
| ID= 2
PCYC=176 |
QPEAK
(cms)=
.56 (i)
Klemencic Homes Inc.

April 12, 2022
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| DT= 5.0 min
|
TPEAK
-------------------VOLUME
Filename: 2212Con.TXT
Comments: 221,222 Controlled
(i)

(hrs)=
7.25
(mm)= 176.10

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1007) |
|
2 + 6 = 7
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (2123):
5.17
.56
7.25
176.10
+ ID2= 6 (1006):
8.74
.50
9.00
143.69
==================================================
ID = 7 (1007):
13.91
1.03
7.08
155.73
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
210 Controlled to 125 L/s per ha
*
Currently under development
*
Using %IMP from 2019 Ainley Report
*
Minor uncontrolled, major controlled via orifice
-------------------| CALIB
|
| STANDHYD (0300) |
Area
(ha)=
9.50
|ID= 1 DT= 5.0 min |
Total Imp(%)= 39.00
Dir. Conn.(%)= 26.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.70
5.79
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
252.00
252.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=
Klemencic Homes Inc.

April 12, 2022

43.00
10.00
6.23 (ii)
5.00
.19
.30
7.33
190.33
193.00
.99

40.35
40.00
43.92 (ii)
45.00
.03
.49
7.75
128.23
193.00
.66

*TOTALS*
.73 (iii)
7.33
144.35
193.00
.75
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(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| DUHYD
(0300) |
| Inlet Cap.= .841 |
| #of Inlets=
1 |
| Total(cms)=
.8 |
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
TOTAL HYD.(ID= 1):
9.50
.73
7.33 144.35
=====================================================
MAJOR SYS.(ID= 3):
.00
.00
.00
.00
MINOR SYS.(ID= 5):
9.50
.73
7.33 144.35
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| RESERVOIR (2101) |
| IN= 3---> OUT= 4 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.157
.092
.138
.013
|
.161
.111
.142
.027
|
.164
.131
.146
.041
|
.167
.153
.150
.057
|
.171
.175
.154
.074
|
.000
.000

INFLOW : ID= 3 (0300)
OUTFLOW: ID= 4 (2101)

AREA
(ha)
.00
.00

QPEAK
(cms)
.00
.00

TPEAK
(hrs)
.00
.00

R.V.
(mm)
.00
*#INF**

PEAK
FLOW
REDUCTION [Qout/Qin](%)=*#IND*
TIME SHIFT OF PEAK FLOW
(min)=
.00
MAXIMUM STORAGE
USED
(ha.m.)=
.00
**** WARNING : HYDROGRAPH PEAK WAS NOT REDUCED.
CHECK OUTFLOW/STORAGE TABLE OR REDUCE DT.
-------------------------------------------------------------------------------

Klemencic Homes Inc.

April 12, 2022
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-------------------| ADD HYD
(2109) |
|
4 + 5 = 2
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
*** W A R N I N G : HYDROGRAPH 2101 <ID= 4> IS DRY.
*** W A R N I N G : HYDROGRAPH 2109 = HYDROGRAPH 0300
ID1= 4 (2101):
.00
.00
.00 *#INF**
+ ID2= 5 (0300):
9.50
.73
7.33
144.35
==================================================
ID = 2 (2109):
9.50
.73
7.33
144.35
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| SAVE HYD (2109) |
AREA
(ha)=
9.50
| ID= 2
PCYC=197 |
QPEAK
(cms)=
.73 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.33
-------------------VOLUME
(mm)= 144.35
Filename: 210Con.TXT
Comments: 210 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1008) |
|
2 + 7 = 6
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (2109):
9.50
.73
7.33
144.35
+ ID2= 7 (1007):
13.91
1.03
7.08
155.73
==================================================
ID = 6 (1008):
23.41
1.74
7.25
151.11
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
213 Controlled to 150 L/s per ha
-------------------| CALIB
|
| STANDHYD (0213) |
Area
(ha)=
6.22
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 80.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
4.98
1.24
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Klemencic Homes Inc.

April 12, 2022
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Length
Mannings n

(m)=
=

Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

204.00
.013

204.00
.250

43.00
10.00
5.49 (ii)
5.00
.20
.59
7.17
190.33
193.00
.99

31.09
40.00
42.34 (ii)
45.00
.03
.08
7.67
119.31
193.00
.62

*TOTALS*
.67 (iii)
7.25
176.09
193.00
.91

(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (1213) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.904
.022
.844
.000
|
.932
.075
.875
.003
|
.000
.000

INFLOW : ID= 1 (0213)
OUTFLOW: ID= 2 (1213)

AREA
(ha)
6.22
6.22

QPEAK
(cms)
.67
.67

TPEAK
(hrs)
7.25
7.25

R.V.
(mm)
176.09
176.10

PEAK
FLOW
REDUCTION [Qout/Qin](%)=100.18
TIME SHIFT OF PEAK FLOW
(min)=
.00
MAXIMUM STORAGE
USED
(ha.m.)=
.00
**** WARNING : HYDROGRAPH PEAK WAS NOT REDUCED.
CHECK OUTFLOW/STORAGE TABLE OR REDUCE DT.
-------------------------------------------------------------------------------------------------| SAVE HYD (1213) |
AREA
(ha)=
6.22
| ID= 2
PCYC=180 |
QPEAK
(cms)=
.67 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.25
Klemencic Homes Inc.

April 12, 2022
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-------------------VOLUME
Filename: 213Con.TXT
Comments: 213 Controlled
(i)

(mm)= 176.10

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1009) |
|
2 + 6 = 5
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (1213):
6.22
.67
7.25
176.10
+ ID2= 6 (1008):
23.41
1.74
7.25
151.11
==================================================
ID = 5 (1009):
29.63
2.40
7.25
156.35
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| SHIFT HYD (0093) |
| IN= 5---> OUT= 7 |
| SHIFT= 5.0 min |
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID= 5 (1009):
29.63
2.40
7.25
156.35
SHIFT ID= 7 (0093):
29.63
2.40
7.33
156.35
------------------------------------------------------------------------------*
214
-------------------| CALIB
|
| STANDHYD (0214) |
Area
(ha)=
2.38
|ID= 1 DT= 5.0 min |
Total Imp(%)= 50.00
Dir. Conn.(%)= 40.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
1.19
1.19
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
126.00
126.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

43.00
10.00
4.11 (ii)
5.00
.24

40.47
25.00
28.95 (ii)
30.00
.04
*TOTALS*
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PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

.11
7.08
190.33
193.00
.99

.11
7.33
127.75
193.00
.66

.22 (iii)
7.17
152.70
193.00
.79

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (1214) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.288
.004
.269
.000
|
.297
.015
.278
.001
|
.000
.000

INFLOW : ID= 1 (0214)
OUTFLOW: ID= 2 (1214)

AREA
(ha)
2.38
2.38

QPEAK
(cms)
.22
.22

TPEAK
(hrs)
7.17
7.17

R.V.
(mm)
152.70
152.73

PEAK
FLOW
REDUCTION [Qout/Qin](%)=100.24
TIME SHIFT OF PEAK FLOW
(min)=
.00
MAXIMUM STORAGE
USED
(ha.m.)=
.00
**** WARNING : HYDROGRAPH PEAK WAS NOT REDUCED.
CHECK OUTFLOW/STORAGE TABLE OR REDUCE DT.
-------------------------------------------------------------------------------------------------| SAVE HYD (1214) |
AREA
(ha)=
2.38
| ID= 2
PCYC=169 |
QPEAK
(cms)=
.22 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.17
-------------------VOLUME
(mm)= 152.73
Filename: 214Con.TXT
Comments: 214 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
215
Klemencic Homes Inc.
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-------------------| CALIB
|
| STANDHYD (0215) |
|ID= 3 DT= 5.0 min |
-------------------Surface Area
Dep. Storage
Average Slope
Length
Mannings n

Area
(ha)=
Total Imp(%)=

(ha)=
(mm)=
(%)=
(m)=
=

2.56
90.00

IMPERVIOUS
2.30
2.00
1.00
131.00
.013

Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

90.00

PERVIOUS (i)
.26
5.00
1.00
131.00
.250

43.00
10.00
4.21 (ii)
5.00
.24
.28
7.08
190.33
193.00
.99

Dir. Conn.(%)=

31.53
30.00
32.30 (ii)
35.00
.03
.02
7.42
119.31
193.00
.62

*TOTALS*
.29 (iii)
7.17
183.15
193.00
.95

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (0106) |
| IN= 3---> OUT= 4 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.310
.015
.290
.000
|
.320
.050
.300
.002
|
.000
.000
AREA
(ha)
2.56
2.56

INFLOW : ID= 3 (0215)
OUTFLOW: ID= 4 (0106)
PEAK
Klemencic Homes Inc.
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FLOW

QPEAK
(cms)
.29
.29

TPEAK
(hrs)
7.17
7.17

R.V.
(mm)
183.15
183.18

REDUCTION [Qout/Qin](%)= 99.31
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TIME SHIFT OF PEAK FLOW
MAXIMUM STORAGE
USED

(min)=
(ha.m.)=

.00
.00

-------------------------------------------------------------------------------------------------| SAVE HYD (0106) |
AREA
(ha)=
2.56
| ID= 4
PCYC=162 |
QPEAK
(cms)=
.29 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.17
-------------------VOLUME
(mm)= 183.18
Filename: 215Con.TXT
Comments: 215 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1010) |
|
2 + 4 = 3
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (1214):
2.38
.22
7.17
152.73
+ ID2= 4 (0106):
2.56
.29
7.17
183.18
==================================================
ID = 3 (1010):
4.94
.52
7.17
168.50
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1011) |
|
3 + 7 = 6
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 3 (1010):
4.94
.52
7.17
168.50
+ ID2= 7 (0093):
29.63
2.40
7.33
156.35
==================================================
ID = 6 (1011):
34.57
2.85
7.17
158.09
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1012) |
|
6 + 9 = 7
|
-------------------ID1= 6 (1011):
+ ID2= 9 (1005):
Klemencic Homes Inc.
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AREA
(ha)
34.57
29.88

QPEAK
(cms)
2.85
2.76

TPEAK
(hrs)
7.17
7.08

R.V.
(mm)
158.09
163.91
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==================================================
ID = 7 (1012):
64.45
5.61
7.17
160.79
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
218
-------------------| CALIB
|
| STANDHYD (0218) |
Area
(ha)=
1.35
|ID= 1 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 60.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
1.08
.27
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
95.00
95.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

43.00
10.00
3.47 (ii)
5.00
.26
.10
7.00
190.33
193.00
.99

76.37
20.00
19.74 (ii)
20.00
.06
.05
7.17
148.16
193.00
.77

*TOTALS*
.15 (iii)
7.17
173.37
193.00
.90

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (0106) |
| IN= 1---> OUT= 2 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.164
.009
.154
.000
|
.169
.030
.159
.001
|
.000
.000
Klemencic Homes Inc.
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INFLOW : ID= 1 (0218)
OUTFLOW: ID= 2 (0106)

AREA
(ha)
1.35
1.35

QPEAK
(cms)
.15
.15

TPEAK
(hrs)
7.17
7.17

R.V.
(mm)
173.37
173.41

PEAK
FLOW
REDUCTION [Qout/Qin](%)=100.39
TIME SHIFT OF PEAK FLOW
(min)=
.00
MAXIMUM STORAGE
USED
(ha.m.)=
.00
**** WARNING : HYDROGRAPH PEAK WAS NOT REDUCED.
CHECK OUTFLOW/STORAGE TABLE OR REDUCE DT.
-------------------------------------------------------------------------------------------------| SAVE HYD (0106) |
AREA
(ha)=
1.35
| ID= 2
PCYC=157 |
QPEAK
(cms)=
.15 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.17
-------------------VOLUME
(mm)= 173.41
Filename: 218Con.TXT
Comments: 218 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
217 Uncontrolled
-------------------| CALIB
|
| STANDHYD (0217) |
Area
(ha)=
.77
|ID= 3 DT= 5.0 min |
Total Imp(%)= 55.00
Dir. Conn.(%)= 40.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
.42
.35
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
72.00
72.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=
Klemencic Homes Inc.
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43.00
10.00
2.94 (ii)
5.00
.28
.04
6.75
190.33
193.00
.99

46.59
20.00
19.72 (ii)
20.00
.06
.04
7.08
132.36
193.00
.69

*TOTALS*
.08 (iii)
7.08
155.39
193.00
.81
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***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0217) |
AREA
(ha)=
.77
| ID= 3
PCYC=155 |
QPEAK
(cms)=
.08 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.08
-------------------VOLUME
(mm)= 155.39
Filename: 217Uncn.TXT
Comments: 217 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
216 Controlled to 125 L/s per ha
-------------------| CALIB
|
| STANDHYD (0216) |
Area
(ha)=
6.14
|ID= 4 DT= 5.0 min |
Total Imp(%)= 50.00
Dir. Conn.(%)= 40.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
3.07
3.07
Dep. Storage
(mm)=
2.00
5.00
Average Slope
(%)=
1.00
1.00
Length
(m)=
202.00
202.00
Mannings n
=
.013
.250
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

43.00
10.00
5.46 (ii)
5.00
.20
.29
7.17
190.33
193.00
.99

40.02
35.00
38.58 (ii)
40.00
.03
.27
7.58
127.75
193.00
.66

*TOTALS*
.54 (iii)
7.25
152.74
193.00
.79

(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
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CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| RESERVOIR (0106) |
| IN= 4---> OUT= 5 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.745
.012
.696
.000
|
.768
.040
.721
.002
|
.000
.000

INFLOW : ID= 4 (0216)
OUTFLOW: ID= 5 (0106)

AREA
(ha)
6.14
6.14

QPEAK
(cms)
.54
.54

TPEAK
(hrs)
7.25
7.25

R.V.
(mm)
152.74
152.76

PEAK
FLOW
REDUCTION [Qout/Qin](%)=100.12
TIME SHIFT OF PEAK FLOW
(min)=
.00
MAXIMUM STORAGE
USED
(ha.m.)=
.00
**** WARNING : HYDROGRAPH PEAK WAS NOT REDUCED.
CHECK OUTFLOW/STORAGE TABLE OR REDUCE DT.
-------------------------------------------------------------------------------------------------| SAVE HYD (0106) |
AREA
(ha)=
6.14
| ID= 5
PCYC=185 |
QPEAK
(cms)=
.54 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.25
-------------------VOLUME
(mm)= 152.76
Filename: 216Con.TXT
Comments: 216 Controlled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1013) |
|
5 + 7 = 8
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 5 (0106):
6.14
.54
7.25
152.76
+ ID2= 7 (1012):
64.45
5.61
7.17
160.79
==================================================
ID = 8 (1013):
70.59
6.13
7.17
160.09

Klemencic Homes Inc.
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NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1014) |
|
2 + 8 = 7
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (0106):
1.35
.15
7.17
173.41
+ ID2= 8 (1013):
70.59
6.13
7.17
160.09
==================================================
ID = 7 (1014):
71.94
6.28
7.17
160.34
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1015) |
|
3 + 7 = 8
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 3 (0217):
.77
.08
7.08
155.39
+ ID2= 7 (1014):
71.94
6.28
7.17
160.34
==================================================
ID = 8 (1015):
72.71
6.35
7.17
160.28
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

-------------------------------------------------------------------------------------------------| SAVE HYD (1015) |
AREA
(ha)= 72.71
| ID= 8
PCYC=475 |
QPEAK
(cms)=
6.35 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.17
-------------------VOLUME
(mm)= 160.28
Filename: DHPondIn.TXT
Comments: Dug Hill Pond Inflows
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
Pond Catchment
-------------------| CALIB
|
| STANDHYD (0219) |
Area
(ha)=
1.28
|ID= 2 DT= 5.0 min |
Total Imp(%)= 80.00
Dir. Conn.(%)= 80.00
-------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
1.02
.26
Klemencic Homes Inc.
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Dep. Storage
Average Slope
Length
Mannings n

(mm)=
(%)=
(m)=
=

Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

2.00
1.00
92.00
.013

5.00
1.00
92.00
.250

43.00
10.00
3.41 (ii)
5.00
.26

31.73
25.00
26.07 (ii)
30.00
.04

.12
7.00
190.33
193.00
.99

.02
7.33
119.31
193.00
.62

*TOTALS*
.14 (iii)
7.17
176.00
193.00
.91

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES:
CN* = 70.4
Ia = Dep. Storage (Above)
(ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------------------------| SAVE HYD (0219) |
AREA
(ha)=
1.28
| ID= 2
PCYC=157 |
QPEAK
(cms)=
.14 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.17
-------------------VOLUME
(mm)= 176.00
Filename: 219Uncn.TXT
Comments: 219 Uncontrolled
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------------------------| ADD HYD
(1016) |
|
2 + 8 = 1
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (0219):
1.28
.14
7.17
176.00
+ ID2= 8 (1015):
72.71
6.35
7.17
160.28
==================================================
ID = 1 (1016):
73.99
6.49
7.17
160.56
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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April 12, 2022

88

Page 149
York Creek Development Area
Floodline Investigation

------------------------------------------------------------------------------*
2ND DUGHILL POND
*
SWMF with existing 2x0.10m orifices at invert 102.70m,
*
1.50m weir at 102.80m, 12m weir moved to 103.41 metres.
-------------------| RESERVOIR (1116) |
| IN= 1---> OUT= 5 |
| DT= 5.0 min
|
OUTFLOW
STORAGE
| OUTFLOW
STORAGE
-------------------(cms)
(ha.m.)
|
(cms)
(ha.m.)
.000
.000
|
.942
.516
.009
.083
|
1.214
.607
.102
.167
|
2.043
.700
.261
.252
|
3.462
.794
.460
.339
|
5.244
.889
.689
.427
|
7.316
.986

INFLOW : ID= 1 (1016)
OUTFLOW: ID= 5 (1116)

AREA
(ha)
73.99
73.99

QPEAK
(cms)
6.49
6.36

TPEAK
(hrs)
7.17
7.25

R.V.
(mm)
160.56
160.44

PEAK
FLOW
REDUCTION [Qout/Qin](%)= 97.97
TIME SHIFT OF PEAK FLOW
(min)= 5.00
MAXIMUM STORAGE
USED
(ha.m.)= 1.17
-------------------------------------------------------------------------------------------------| SAVE HYD (1116) |
AREA
(ha)= 73.99
| ID= 5
PCYC=984 |
QPEAK
(cms)=
6.36 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.25
-------------------VOLUME
(mm)= 160.44
Filename: DHPNDOUT.TXT
Comments: Dug Hill Pond Out
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------*
Catchment 501 Lands east of channel
-------------------| CALIB
|
| NASHYD
(0501) |
Area
(ha)=
9.80
Curve Number
(CN)= 83.6
|ID= 1 DT= 5.0 min |
Ia
(mm)=
5.00
# of Linear Res.(N)= 3.00
-------------------U.H. Tp(hrs)=
.81
Unit Hyd Qpeak

(cms)=

.46

PEAK FLOW

(cms)=

.77 (i)

Klemencic Homes Inc.
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TIME TO PEAK
(hrs)=
7.50
RUNOFF VOLUME
(mm)= 147.96
TOTAL RAINFALL
(mm)= 193.00
RUNOFF COEFFICIENT
=
.77
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
------------------------------------------------------------------------------*
Add Catchment 501 to pond outflow
-------------------| ADD HYD
(1016) |
|
1 + 5 = 2
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (0501):
9.80
.77
7.50
147.96
+ ID2= 5 (1116):
73.99
6.36
7.25
160.44
==================================================
ID = 2 (1016):
83.79
7.10
7.25
158.97
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
Route Pond outflow plus 501 to new crossing 573m dnstm
*
at Station 661
-------------------| ROUTE CHN (3000) |
| IN= 2---> OUT= 3 |
Routing time step (min)'= 5.00
-------------------SECTION No
=*****
Channel Slp % = .40

No. of Segments =
3
Floodplain Slp % = .40

<--------- CROSS SECTION DATA ---------->
Distance
Elevation
Manning
.00
101.00
.0500
10.00
100.00
.0500 / .0330
11.35
99.55
.0330
16.85
99.50
.0330
17.75
99.10
.0330
20.55
99.10
.0330
23.25
100.00
.0330 / .0500
33.25
101.00
.0500

Valley Sections =
Channel Length =
Channel Slope % =

Klemencic Homes Inc.
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Main
Main
Main
Main
Main
Main

Channel
Channel
Channel
Channel
Channel
Channel

1
573.0
.400
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<--------------------- TRAVEL TIME TABLE ---------------------->
DEPTH
ELEV
VOLUME
FLOW RATE
VELOCITY
TRAV.TIME
(m)
(m)
(cu.m.)
(cms)
(m/s)
(min)
.09
99.19
.157E+03
.1
.36
26.26
.18
99.28
.338E+03
.3
.55
17.30
.27
99.37
.543E+03
.7
.70
13.70
.36
99.46
.773E+03
1.1
.82
11.66
.45
99.55
.110E+04
1.2
.61
15.64
.54
99.64
.166E+04
2.2
.78
12.32
.63
99.73
.225E+04
3.6
.92
10.41
.72
99.82
.286E+04
5.2
1.04
9.14
.81
99.91
.350E+04
7.1
1.16
8.23
.90
100.00
.417E+04
9.2
1.27
7.54
1.01
100.11
.509E+04
12.6
1.41
6.75
1.12
100.22
.614E+04
16.4
1.53
6.25
1.23
100.33
.734E+04
20.7
1.62
5.90
1.34
100.44
.868E+04
25.7
1.70
5.63
1.46
100.56
.102E+05
31.2
1.76
5.43
1.57
100.67
.118E+05
37.4
1.82
5.26
1.68
100.78
.135E+05
44.2
1.87
5.11
1.79
100.89
.154E+05
51.7
1.92
4.98
1.90
101.00
.175E+05
59.8
1.96
4.87

INFLOW : ID= 2 (1016)
OUTFLOW: ID= 3 (3000)
**** WARNING:

AREA
(ha)
83.79
83.79

<---- hydrograph ---->
QPEAK
TPEAK
R.V.
(cms)
(hrs)
(mm)
7.10
7.25 158.97
7.02
7.33 158.97

<--- channel --->
MAX DEPTH MAX VEL
(m)
(m/s)
.81
1.16
.81
1.16

COMPUTATIONS FAILED TO CONVERGE.

------------------------------------------------------------------------------*
Hillside Meadows north of the channel - 24.7ha
-------------------| CALIB
|
| NASHYD
(0219) |
Area
(ha)= 24.70
Curve Number
(CN)= 79.8
|ID= 2 DT= 5.0 min |
Ia
(mm)=
5.00
# of Linear Res.(N)= 3.00
-------------------U.H. Tp(hrs)=
.84
Unit Hyd Qpeak

(cms)=

1.12

PEAK FLOW
(cms)=
1.80 (i)
TIME TO PEAK
(hrs)=
7.50
RUNOFF VOLUME
(mm)= 139.46
TOTAL RAINFALL
(mm)= 193.00
RUNOFF COEFFICIENT
=
.72
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
Klemencic Homes Inc.

April 12, 2022
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------------------------------------------------------------------------------*
Peak Flows at Station 617 Culvert (downstream side)
-------------------| ADD HYD
(0661) |
|
2 + 3 = 1
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 2 (0219):
24.70
1.80
7.50
139.46
+ ID2= 3 (3000):
83.79
7.02
7.33
158.97
==================================================
ID = 1 (0661):
108.49
8.79
7.33
154.53
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------*
Catchment 502 - 43.7ha - West of Hillside Meadows
-------------------| CALIB
|
| NASHYD
(0502) |
Area
(ha)= 43.70
Curve Number
(CN)= 79.8
|ID= 2 DT= 5.0 min |
Ia
(mm)=
5.00
# of Linear Res.(N)= 3.00
-------------------U.H. Tp(hrs)=
.81
Unit Hyd Qpeak

(cms)=

2.06

PEAK FLOW
(cms)=
3.23 (i)
TIME TO PEAK
(hrs)=
7.50
RUNOFF VOLUME
(mm)= 139.46
TOTAL RAINFALL
(mm)= 193.00
RUNOFF COEFFICIENT
=
.72
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
------------------------------------------------------------------------------*
Peak Flows at Wooler Road Sta 223
-------------------| ADD HYD
(0223) |
|
1 + 2 = 3
|
AREA
QPEAK
TPEAK
R.V.
-------------------(ha)
(cms)
(hrs)
(mm)
ID1= 1 (0661):
108.49
8.79
7.33
154.53
+ ID2= 2 (0502):
43.70
3.23
7.50
139.46
==================================================
ID = 3 (0223):
152.19
11.98
7.33
150.20
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

------------------------------------------------------------------------------Klemencic Homes Inc.

April 12, 2022
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-------------------| SAVE HYD (0223) |
AREA
(ha)= 152.19
| ID= 3
PCYC=984 |
QPEAK
(cms)= 11.98 (i)
| DT= 5.0 min
|
TPEAK
(hrs)=
7.33
-------------------VOLUME
(mm)= 150.20
Filename: WOOLER.TXT
Comments: Wooler Rd - prior to storage
(i)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

------------------------------------------------------------------------------FINISH
===============================================================================

Klemencic Homes Inc.

April 12, 2022
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Appendix G – HEC-RAS Model

Klemencic Homes Inc.
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Cover photograph of the outflow control structure on the stormwater pond along 2 nd Dug Hill Road at the north end of the
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Introduction
The Environmental Assessment Act (EAA) sets up a process for reviewing the environmental
impact of proposed activities prior to the granting of government funds. The act applies to
government ministries and agencies, conservation authorities and municipalities
There are three tiered steps in the process for reviewing a development: an ecological site
assessment; an evaluation of the natural heritage features; and an environmental impact study. An
ecological study is normally required for development within the special planning policy areas as
defined by the Province and regional Conservation Authority. It may also be a requirement of
municipalities when Official Plans or Zoning Bylaws are changed in response to development
proposals. This study was requested by Lower Trent Conservation (LTC) on behalf of the City of
Quinte West (QW) to define the potential ecological impacts and identify recommended
mitigation techniques for proposed works along the upper reaches of York Creek.
The province is responsible for identifying and classifying the habitat of endangered and
threatened species (ETS), wetlands and coastal wetlands (PSW) and areas of natural and
scientific interest (ANSI). Local planning authorities (Municipalities and Conservation
Authorities) are responsible to identify and apply provincial criteria to determine the significance
of woodlands, valleys, and wildlife habitat through application of their official plan policies,
zoning bylaws and work permits. Provincial guidance materials are provided and updated
periodically so planning authorities can update their official plans to “be consistent with” policy
statements issued under the Planning Act.
The Provincial Policy Statement (PPS) defines the Natural Heritage Policies (NHP) for the
provincial interest in land use planning under the Planning Act: natural features must be
protected for the long term; biodiversity, connectivity, and ecological functioning of natural
heritage systems, including surface and ground water features, should be maintained, improved
or restored; development should not be allowed in significant habitat of endangered or
threatened species, significant wetlands in ecoregions 5E, 6E and 7E, and significant coastal
wetlands; development should not be allowed in significant wetlands on the Canadian Shield
north of ecoregions 5E, 6E and 7E, significant woodlands and significant valleys south and east
of the Canadian Shield, significant wildlife habitat and significant areas of natural and scientific
interest without confirmation there will be no negative impacts; development should not be
allowed in fish habitat except as permitted by federal and provincial requirements; development
should not be allowed on lands adjacent to natural resource features without evaluation and
confirmation there will be no negative impacts; and existing agricultural uses can continue in
these natural features.
The scope of an environmental study will vary with the scale and type of development as well as
the ecological complexity of the site. The York Creek sub-watershed has been described in the
Dead and York Creek Sub-watershed Plan Final Report in 1998. This study updates those
findings with an evaluation of the significance of the feature(s), an assessment of potential
impacts of the proposed development on the site ecology a suite of techniques designed to
mitigate the potential negative impacts, suggestions for site restoration when construction is
complete, conclusions and recommendations about the project, references and appendixes.

*
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2. The Development Proposal
2.1 The Community

Figure 1. Location of the Project (red
circle) in Quinte West, Ontario.

Trenton is a large unincorporated community in the
municipality of QW along the north shore of Lake
Ontario between the cities of Toronto and Kingston
(Figure 1). It is located at the mouth of the Trent
River and the Trent-Severn Waterway which is the
waterway link between Lake Ontario and Georgian
Bay. The area was settled in 1784 and incorporated as
a city in 1980 after amalgamation with the villages of
Frankford and the Townships of Murray and Sidney
in 1998 to form Quinte West census metropolitan
area (CPA) in Hastings County. The population in
2016 was 43,577 and had a density of 88.2/sq km.

2.1.1 City of Quinte West Official Plans
QW has Official Plan (OP) policies, approved by
Ministry of Municipal Affairs and Housing (MMAH)
in 2013. The east portion of the study area lies in the
Trenton Urban Service Area (TUSA) while the west
Scale 1: 343,000
portion is in Murray Ward, the rural part of
municipality. The proposed development is currently
restricted to the TUSA, but expectations are that in the future it will be extended westward into
the rural ward.
The eastern portion of the project lies in subdistrict 10 B of the TUSA which is designated for
low and medium density residential development. The western portion is designated Rural where
permitted uses support agriculture and development is limited to low-density residential
development and commercial and industrial uses support a rural economy.
2.1.2 City of Quinte West Zoning
The zoning also splits the project area: ‘Development’ in the TUSA and ‘Rural’ in Murray Ward.
common to both planning areas is the mapped floodplain of York Creek. Permitted uses in
‘Residential Type 1 to 3’ include single detached dwelling, semi-detached dwelling, duplex
dwelling, multi-unit dwelling, townhouse dwelling, home occupation, group home, bed and
breakfast establishment, home childcare and second dwelling unit. Permitted uses in the
‘Agricultural’ zone are single detached dwelling, agricultural use, bed and breakfast
establishment, cemetery, commercial greenhouse, conservation use, equestrian centre, farm
produce retail outlet, forestry, group home, home occupation, home industry, home child care,
kennel and second dwelling unit.
2.1.3 Lower Trent Conservation (LTC)
The site is in the administrative boundaries of LTC. The Generic Development, Interference and
Alteration Regulations guide their operations. This regulation requires that development
proposals consider the potential impacts on the natural heritage values of the study area. No
development is allowed within the regional flood line. Any changes to the area within 15 m of
the regional flood line, top-of-bank line, shoreline, 120 m from Provincially Significant Wetlands
(PSW), 30 m from other wetlands over 0.5 ha, may require their review and approval.
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LTC completed a sub-watershed plan for York Creek with the involvement of a Watershed
Interest Group that included Mark Klemencic, the developer of the proposed Hillside Meadows
subdivision.
The 2019 Conservation Authorities Act focuses on four core mandate programs: the risk of
natural hazards; the conservation and management of owned or controlled lands; acting as a
source protection authority under the Clean Water Act; and their roles as defined by the
regulations.

2.1.4 The Study Area

The study area is within the geographical Township of Murray (Figure2).
Figure 2. Aerial Photographs of York Creek (dotted line) Riparian Study Area.
Stormwater
Ponds

Trenton Christian
School

Agricultural
Lands

Wetland

Agricultural
Lands

Scale 1: 7,400
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The York Creek watershed is bounded to the north by Mayhew Creek and to the south by Dead
Creek. They are all within the jurisdiction of LTC. The area is within the jurisdiction of the
Peterborough District, Ministry of Northern Development, Mines, Natural Resources and
Forestry (MNDMRF). The creek originates in the western edge of Trenton and transverses the
municipality in a southwest and then south direction before merging with Hutchinson Creek
before it empties into the Murray canal east of Trenton.

2.2 Existing Conditions

The study area is a linear riparian area that commences with a settlement pond along the west
side of 2nd Dug Hill Road, exits south behind the Trenton Christian School and Trenton Wesleyan
Church, before turning west to cross under County Road 40 (Weller Road). For most of its length
it is about 30 m wide but broadens to about 120 m at Weller Road to include a wetland (Figure
3).
Figure 3. Map of the Proposed Improvements Works to York Creek.

Murray
Ward

Trenton Urban
Service Area

Stormwater
Management
Facility

Drain

Hillside
Meadows
North

Wooler
Road

Existing
Stormwater
Connecting
Structure
Bridge &
Culvert
Murray
Ward
Hillside
Meadows
South

Scale 1: 8,900

The first segment of this artificially drained creek bed has a north-south aspect, is significantly
banked and sparsely vegetated, about 2 m (7 ft) wide and 20 cm (8 in) deep, and travels south for
about 350 m (1,150 ft). It then turns abruptly west. This east-west segment contains channelized
portions whose spoil has been deposited randomly along its 440 m (1,440 ft) length. A few
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willow trees have invaded the edge, but the
vegetation is primarily shrubs such as dogwood
and other herbaceous species such as cattail and
grasses. The creek bed is about 2 m (7 ft) wide and
30 cm (12 in) deep which varies, but the spoil was
deposited back from creek bank. The last segment
before Wooler Road accepts another ditch from
the north which increases the creek width (4 m; 13
ft) and depth (40 cm; 16 in). Bottom substrates
change to muck in this portion. There are no
undercut banks or woody cover.

Figure 4. Development Outline for
Hillside Meadows North.

Beyond Wooler Road it travels across agricultural
lands before merging with Hutchinson Creek.
Most of the study area is in an agricultural use at
present. None of the study area has been tile
drained but the lands immediately west of Wooler
Road were tile drained in 2015.
Photographs of the study area are contained in
Appendix 10.1.

Drain
Bridge

2.3 The Proposed Development Concept

Scale 1:2,500

Hillside Meadows is a subdivision being designed
by Klemencic Homes that would occupy lands within the watershed. The northern part of the
subdivision segment (Figure 4) includes 75 single-detached homes, 28 semi-detached homes and
66 townhouses while the south part includes 72
Figure 5. Development Outline for
single detached dwellings, 34 semi-detached
Hillside Meadows South.
dwellings, 25 town houses and one apartment
building (Figure 5). Much of the south portion has
Bridge
Drains
been completed but none north of the creek. A
roadway will connect the two sections and York
Creek will flow through a culvert.
For development to proceed in subdistrict 10 B of
Depression
the TUSA improvements are required to reduce
the extent of potential flooding along York Creek.
The improvement works will reduce flooding,
allow for use of adjacent development lands,
Flood Control
provide maintenance access to the drainage route
Berms
between 2nd Dug Hill Road and Wooler Road, and
correct deficiencies in the culverts under these two
roadways.
Creek reconfiguration includes channelization of
the old stream bed with a vegetated buffer along
Scale 1: 15,850
the east side in the north-south segment and along
the north side of the east-west segment. A
maintenance corridor would be created on the opposite side. The culvert under Wooler Road
would also be reconfigured and the entire drainage would be fenced.
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3. Methods
3.1 Orientation to the Study Area

While the investigator is generally familiar with the countryside, a reconnaissance tour around the
study area to understand the local geography and current development was completed. Several
maps, such as 1:50,000 scale topographic maps, aerial photographs and satellite imagery were
referenced to provide a more detailed description and features of the site. A draft concept sketch
of the proposed development was used to understand the nature and extent of development and its
location in relation to geographical Lot lines, mandated setbacks and other features.

3.2 Literature Searched

A significant effort was made to review all published information about the study area as well as
unpublished reports and data files of various agencies and organizations. Library and internet
searches were completed to supplement a general understanding of changes from the time of
settlement to the present. Most of the study area is rich in the recorded history of settlement:
early county atlas coverage is excellent and is available on the internet; specialty publications of
township and county histories; and archival information from the local Conservation Authority.
The current ecological literature available from the Natural Heritage Information Centre (NHIC)
which provides the science-basis of landscape functions and species of concern. Citizen science
data that was peer reviewed are used when studies are completed outside of periods for optimum
observation.

3.3 Guidance Documents

In the preparation of this report several guidance documents were consulted to ensure compliance
with current standards, inventory protocols and agency requirements. These documents are cited
in the Reference section and include: The Natural Heritage Reference Manual (NHRM);
Significant Wildlife Habitat Technical Guide (SWHTG); Significant Wildlife Habitat Ecoregion
6E Criterion Schedules; EIS guidelines in the Official Plan (OP) of the QW; and Policies of the
LTC.

3.4 Field Studies

On site work included a walk around the perimeter of the property, taking pictures of key site
features, observing plant and wildlife species, confirming the boundary location of unique
landscapes with mandated setbacks, evaluating the buffer distance between these unique features
and proposed back-lot lines, locating points of interest and judging the direction of surface
runoff.
The methodology for developing species lists differed for plants and animals. Since plants are
stationary, they were identified by distant observation within 120 m of the study area perimeter.
Animals are mobile and may not be present at the time of surveys so both direct and indirect
methods were used to develop lists such as atlas maps, species lists and publications. Birds were
monitored using both random methods and protocol standards. Mammals were identified from
tracks, scat, burrows, nests, scrapes, rubs, claw marks, hair/fur and sightings. Small mammals
were not trapped but road-kills on perimeter roads were noted to enhance listings. Herpetofauna
(turtles, frogs, toads, snakes, lizards and salamanders) were identified primarily from visual
encounter in the open, or by disturbing ground debris that might uncover specimens.
Two field surveys (April 29 and May 3, 2022) were undertaken to collect data. The author is
familiar with the site and has completed projects in adjacent areas in 2019 and 2020. Field
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observations were augmented by internet applications that recognize bird sounds and identify
specimens from photographs (e.g. ‘Merlin’, ‘PictureThis’).

3.5. Precautionary Principle

All field studies were designed to provide reasonable data on aquatic and terrestrial life and
observations were interpreted using a “precautionary principle”. That principle states that ”if an
action or policy has a suspected risk of causing harm to the public or to the environment, in the
absence of scientific consensus that the action or policy is harmful, the burden of proof that it is
not harmful falls on those taking the action.” It is applied in this study to interpreting the
presence or absence of a plant or animal: if a species is known to have occurred in the County, its
presence would be presumed even without visual confirmation, unless there were scientificallyvalid reasons for assuming otherwise (e.g. extinct and extirpated species; observations made
outside of the bird breeding season, or during the spring and fall migration or preferred habitat is
absent).

3.6. Other Conventions

Since data for the species diversity list have been drawn from various sources, the convention in
use is that ‘region’ refers to central and eastern Ontario, ‘area’ refers to the Upper Tier
Municipality, and ‘site’ refers to the proposed development footprint. ‘Listed Species’ refers to
those that are categorized as endangered and threatened, as well as those that are of special
concern.
The bird and mammal species lists were developed from a review of published literature and
unpublished reports of various agencies and organizations, anecdotal observations of people that
were interviewed about the study area as well as field observations during site visits. The final
lists are an integration of data extracted from provincial plant and animal lists, range maps,
species lists in reports, regional publications, atlas data, ‘occurrence’ information in the files of
the NHIC, and field studies in this report.

3.7. Definitions

Use of the following terms is consistent with the definitions in the Provincial Policy Statement
(PPS):
• natural heritage features and areas means: “features and areas, 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 habitat of endangered
species and threatened species, significant wildlife habitat and significant areas of natural and
scientific interest, which are important for their environmental and social values as a legacy of the
natural landscapes of an area”;
ecological function means: “the natural processes, products or services that living and non-living
environments provide or perform within or between species, ecosystems and landscapes. These may
include biophysical, physical and socio-economic interactions.”

significant means:
o
o

o

“in regard to wetlands, coastal wetlands and areas of natural and scientific interest, an area
identified as provincially significant by the by [Provincial Ministries];
“in regard to the habitat of endangered species and threatened species the habitat as
approved by the [Province] that is necessary for the maintenance, survival and/or the
recovery of naturally occurring or reintroduced populations” of these species, “and where
those areas of occurrence are occupied or habitually occupied by the species during all or
any part(s) of its life cycle”;
“in regard to woodlands, 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 the amount of forest
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o

cover; or economically important due to site quality, species composition or past
management history”; and,
“in regard to other features and areas, ecologically important in terms of features, functions,
representation or amount, and contributing to the quality and diversity of an identifiable area
or natural heritage system.”

Fish habitat 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.” Legislation,
at both the federal and provincial levels, provides protection for aquatic species at risk.
The federal Species at Risk Act (SAR) protects ‘critical habitat’ for endangered and threatened
species. The provincial Endangered Species Act (ESA) prohibits the damage or destruction of
the habitat of endangered or threatened species and identifies, protects and promotes stewardship
of species at risk in the province The PPS prohibits development and site alteration in habitats of
endangered species and threatened species, except in accordance with provincial and federal
requirements.
Study area means the property being proposed for development, the development footprint, and
an adjacent buffer of varying distance as defined by the NHP of the PPS: 120-m for habitats of
endangered and threatened species, wetlands, coastal wetlands, woodlands, valleys, wildlife
habitat, and a life science area of natural and scientific interest (ANSI); fish habitat includes
adjacent vegetated riparian cover of 15-30 m along warm-water streams, 20-30 m along mixed
temperature streams, or 30 m along cold-water streams; 50-m for an earth science ANSIs; and
300-m for inland lake trout lakes at capacity on the Canadian Shield.

3.8 Mapping

Maps for this study were sourced from provincial webpages, including ‘Make a Topographic
Map’ and ‘AgMaps’ that produce variable scale maps of infrastructure and natural heritage
features (e.g. soils, topography, woodlands, rivers and lakes). Maps are also provided by
municipalities and conservation authorities. Ecological features are defined on these base maps
either by their visual edge on an aerial photograph and/or by walking the edge of the feature and
recording the coordinates using a hand-held Garmin ‘GPSMAP 76CSx’ at the outer edge of the
vegetation community with a +/- 3 m accuracy. The precision of the mapped or recorded
ecological boundary is adequate for land use planning such as an official plan map, but not as
precise as a plan of survey, zoning bylaw or an ortho-imagery map. Where required, natural
heritage features with supporting GIS data and ESRI Shapefiles can be provided.

3.9. Code of Ethics and Professional Conduct

Integrity, competence, accountability, and adherence to all applicable laws and regulations are
the essence of the Code of Ethics and professional conduct for asiOtus natural heritage
consultants.

*

*
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4. Ecological History
The ecological history of a landscape takes site observations and combines such disparate
information as the landscape’s physical origins (bedrock geology, soils, topography, climate and
hydrology), settlement history (indigenous presence, pioneer activities, settlement patterns and
current land use), current natural heritage features, and present ecological health.
Interpreting why a landscape appears the way it does is a function of its physical attributes and
how they influenced human pioneer uses and were altered by the type of indigenous activities
and pace of human settlement. This knowledge is the key to all environmental impact evaluations
because it distinguishes cause from effect influences, establishes parameters within which
protection activities for key natural features must operate, defines the ecological limitations of
suitable mitigation techniques, and predicts reasonable expectations for successfully achieving
sustainable but altered ecosystems.

4.1 Earth Science Features

This section describes the physical features of the site including bedrock geology, glaciation,
surface deposits, soils, relief, climate and hydrology. It is these features that determined the
original ecology and influenced the type and pace of pioneer settlement which gave rise to the
current land use patterns. These factors define the origins of the ecosystem that is being
considered for development.
4.1.1 Physiography
Bedrock geology influences topography and processes such as erosion and soil development. The
first step in the development of soil is the formation of parent material from the disintegration
and weathering of rocks. This material may be shallow or deep and coarse or finely textured. The
underlying rock in the region is Paleozoic limestone and shale of the Lindsay formation that were
laid down during the Middle Ordovician Period. The site is part of the Iroquois Plain
physiographic region which is characterized by a relatively smooth plain that was worked by
wave action and then overlain by recent lacustrine deposits.
The site was released from glacial ice during the recession of the Wisconsin Glacier during the
Early Lake Algonquin era. The site district is a gently rolling landscape with ice-laid material
deeply covering the bedrock. Local plains of flat, lacustrine deposits and limestone plains are
restricted to several locations. The limestone is highly fractured.
Glacial action around the site was dominated by the Lake Ontario ice lobe until it retreated to
drain through the Mohawk Valley in New York and create the Trent Embayment of Lake
Iroquois. Following this, the two processes that shaped the current landscape were erosion and
deposition. Erosion from glacial rivers created the Trent River by cutting its valley through the
surface deposits. The surface features that remain include wave-washed hillsides, boulder
pavement, sand plains, lacustrine deposits, old Lake Iroquois shorelines, swamps, bogs and great
marshes. There is no exposed bedrock in the study area but is present to the west.
4.1.2 Soils
Soils are developed from their parent materials by such factors as time, weather, hydrology and
plant growth. The resultant soils such as Podzolic, Luvisolic, Brunisolic, Gleysolic and Organic
have unique characteristics and can be grouped into their origins as either mineral or organic
(peat and muck).
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The Podzolic and Brunisolic (Brown Forest) soil groups have a mineral origin, good natural
drainage characteristics and develop under forest cover. Luvisolic soils have a loamy or clayey
texture while The Gleisolic and Humisolic soil groups also have mineral origins, contain plant
and animal matter, and are normally water-saturated for one or more seasons, having developed
under water-tolerant vegetation and typically lie under wetlands.
Figure 6. The Soil Types Along York Creek (dotted line) in
the Study Area.

Each soil type has a specific
and unique natural drainage
characteristic profile (good,
imperfect, poor, very poor)
which has a major influence on
its potential to flood seasonally
or during storm events. Soil
texture is a key contributing
factor in a susceptibility to
erode. Healthy soils are
essential for life and the basis
for a productive and sustainable
food system that provides
economic and environmental
benefits: crop growth, yield and
quality; water and nutrient
retention and resilience;
biodiversity; and climate
change adaptation.

Starting at the north end of the
study area and moving south
west, soils in the study area
transition from small areas of
Newcastle silt loam and
Smithfield silty clay loam, with
Scale 1: 26,000
the remainder being Simcoe
silty clay loam (Figure 6).
Newcastle and Smithfield are of the Grey Brown Podzolic Group while Simcoe is a Humic
Gleysol. Natural drainage characteristics range from ‘Good’ for Newcastle, ‘Imperfect’ for
Smithield and ‘Poor’ for Simcoe. All are stonefree and the study area ranked as Class 2 for
agricultural uses with a limitation for wetness.
Newcastle soils developed from water-laid silt loam, are strongly calcareous, moderately
alkaline, and are susceptible to erosion so they should have complete plant cover to prevent soil
loss. Smithfield soils are normally found near streams in low-lying areas but not on higher sites
of the. Erosion is normally not a problem and they are of high quality for housing. Simcoe soils
are part of the Schomberg catena, which includes Smithfield soils, and are normally found in
level and slightly depressional areas. They require artificial drainage for agricultural uses and
produce high quality grasses.
Soils can be classified into hydrologic soil groups based on their runoff or infiltration potential
under similar storm and cover conditions (Table 1). On site soils are represented mainly by
Group D.
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Table 1. The Characteristics of Four Hydrological Soil Groups.
Group
A

B
C
D

Infiltration
Rate

High rates & low
runoff potential
when thoroughly
wetted
Moderate rates when
thoroughly wetted
Low rates when
thoroughly wetted
Very low rates and
high runoff potential
when thoroughly
wetted

Description

Transmissivity

Deep, well to excessively drained sands or gravels

>0.75 cm/hr

Moderately deep to deep, moderately well to
well-drained fine to moderately coarse textures
Soils with a layer that impedes downward
movement of water OR moderately fine to fine
textures
Clay soils with high swelling potential, OR soils
with a high, permanent water table, OR soils with
a clay pan or clay layer at or near the surface, OR
soils over nearly impervious material

0.40 – 0.75 cm/hr

Silt loam, loam

0.15 – 0.40 cm/hr

Sandy lay loam

0 – 0.15 cm/ hr

Soil Types
Sand, loamy
sand, sandy
loam

Clay loam, silty
clay loam,
sandy clay,
silty clay, clay

4.1.3 Relief
The relief of an area includes such topographic features as elevation, aspect, slope and
orientation. Each of these produces a unique microclimate which directly influences the
composition of native plant communities and indirectly determines the resident animal
community.
Slope gradient (steep, moderate, flat) and slope length are significant factors in the hazard
potential of a site to erode and contribute sediment to surface water flows during snowmelt and
storm event periods. The topography of the study area is generally flat. The creek emerges near
2nd Dug Hill Road at 104 m (341 ft) elevation and exists under the Wooler Road culvert at about
101 m (331 ft). Over its length in the study area of about 1,080 m the stream bed slope is 0.28 %.
This is considered a gentle gradient which contributes to the routine ponding of surface water
since the topography does not provide a strong positive outfall (Table 2).
Table 2. Slope Gradient, Slope Length, and Soil Erodibility Classes.
Slope %
(vertical/horizontal
distance between
contours as %)

Slope
Class

0 – 10

Gentle

11 – 15

Moderate

16 +

Steep

Slope
Length
(m)

Slope
Grade

Soil
Erodibility

Soil Type

>70

Moderate

Low

<70

Long

Medium

Heavy clay, clay, sandy clay, loamy
sand, sand
Silty clay, silty clay loam, clay loam,
sandy clay loam, sandy loam
Silty loam, loam, silt,

High

4.1.4 Climate
There is an important distinction to be drawn between climate and weather: climate is used to
describe events over centuries and decades; weather describes events that occur daily, weekly,
monthly and annually.
The study area is in the South Slopes Climatic region. The mean daily maximum temperature in
July is 27 C (81 F) and the mean daily minimum temperature in January is 9 C (13 F). Extreme
temperatures range from a high of 41 C (105 F) and low of -32 C (-39 F). The mean date of last
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spring frost is May 15 and the mean date of first fall frost is October 5. The mean length of the
growing season is 205 days and provides about 3,500 growing degree-days. The mean annual
precipitation is 76 – 97 cm (30 – 38 in) with an annual snowfall of 178 cm (70 in).
Climate change over the next century will affect society and local ecologies. Predictions are that
carbon dioxide levels will double which may increase average summer temperatures between 3 C
and 6 C in southern Ontario (Figure 7). Each of the last 3 decades have been successively warmer
than any preceding decade since 1850. Projecting temperature predictions forward several
decades, translates to a climate for Ottawa and Toronto the same as it currently exists in cities
further south near Chicago and New York City, respectively.
Annual precipitation will decrease by 4
% (31-37 cm; 1-1.5 in) with major
shifts in the seasonal distribution (30%
increase in the spring and fall; 30%
decrease in the summer and winter).
An increase in summer temperatures
along with decreased precipitation will
increase the frequency and severity of
drought, the incidence of extreme
weather events and variations in
weather.

Figure 7. Minimum Temperature Trends in Ontario.

Large scale winds are the result of
differential heating between the
equator and the poles, and the rotation
of the planet. Differences in the atmospheric pressure moves air from the higher to the lower
pressure area, resulting in local winds of various speeds. The Jet Stream operates by moving air
at our latitude from west to east in a looping wave across the country and surface friction causes
winds to blow into low-pressure areas. As the arctic temperatures increase, the jet stream
differential decreases, loses its energy, slows down, and meanders in unpredictable ways. A
meandering Jet Stream begets non-traditional weather.
4.1.5 Weather
Weather systems bring periods of heat/cold, rain/snow, sunshine/clouds. These variations are
normal features of weather that are determined by the movement of air masses from their source
areas as either high- or low-pressure systems. Our most influential air source-regions are the
arctic, the northern oceans and the tropics. Land and water features affect these air movements to
produce environmental conditions that determine local plant and animal communities.
Easterly winds, on average, dominate the flow pattern across the poles, westerly winds blow
across the mid-latitudes of the earth, while easterlies again dominate the tropics. The strongest
winds are in the mid-latitudes where cold polar air meets warm air from the tropics. The
Westerlies are the prevailing winds in the middle latitudes between 35 and 65 degrees where the
study area is located. These prevailing winds blow from the west to the east, and steer
extratropical cyclones in this general manner. The winds are predominantly from the southwest
in this area, are strongest in the winter when the pressure is lower over the poles, and weakest
during the summer and when pressures are higher over the poles.
Current local weather trends are predictive of future climate changes. Precipitation events are of
shorter duration, of higher intensity, and more isolated (scattered thunderstorms) with limited
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volumes (less than 25 mm). Groundwater storage has been reduced because winter precipitation
falls as rain and not snow. Changes will occur in stream flows (higher in spring and winter; lower
in summer and fall), and spring snowmelt will occur earlier in the spring.
The most significant weather parameter on local ecology is the frost-free period or the length of
interval when temperatures lie above 0 C (32 F). It is 145 days long for the study area. Since each
plant species has a seasonal growing period which is comprised of several sequential
phenological stages (e.g. germination, active growth, seed production, fully ripe fruit, and seed
dispersal), the climate of an area will influence plant communities that have adapted to this
regional parameter. Dependent animal and insectivores have adapted their annual movement
patterns to take advantage of the most nutritious period (fully ripe fruit; insect hatching) and have
become phenological matched. If climate change results in earlier fully ripe stages or emergence
of insects wildlife may not be able to adapt their movements and may miss the nutritional peak
benefit. This could result in a phenological mismatch: adaptation may not occur or if it does, it
may lengthen the time between a caloric upload and its need (e.g. hatching, growth of young,
migration or hibernation).
4.1.6 Hydrology
Hydrology is the study of water as it occurs on, over, and under the earth's surface as streamflow,
water vapour, precipitation, soil moisture, and groundwater. The success of any development is
largely dependent upon understanding hydrology.
4.1.6.1 Watershed
A watershed is the total land surface that contributes to the flow of water within a watercourse.
The elements of understanding this hydrologic system are varied: the basin shape and area;
precipitation rates as both rainfall and snow; evapotranspiration rates; monthly and seasonal
flows; permeability of soils in each catchment-basin; and the type and proportion of natural
cover. These characteristics will determine watershed susceptibility to sediment flushes in
surface waters from erosion, storm severity, duration and direction. Run-off coefficients from
riparian areas vary from 0.05 for forests, 0.10 for grassland, and 0.95 for impervious surfaces
(Table 3). Understanding the implications of changes to the natural cover within a watershed is
inimical to understanding site ecologies and in selecting appropriate actions that protect, mitigate
or restore functions. York Creek is one of three small sub-watersheds that drain directly into the
Murray canal that cuts across the Prince Edward County isthmus at the Bay of Quinte and Lake
Ontario. Their combined watershed is 1,150 ha (2,840 ac).
Table 3. Land Cover Effects on Groundwater and Surface Water
Land Cover Type

Wetland
Hay/pasture &
fencelines
Row crops & fencelines
Roads & ditches; High
intensity development

Effects on Groundwater & Surface Water

Significant storage; infiltration; moderate evapotranspiration; can act as recharge or discharge area
Erosion/re-disposition of snow; sublimation of snow; moderate infiltration/runoff; evapotranspiration;
fencelines/treelines can store significant amounts of snow
Erosion/re-disposition of snow; sublimation of snow; moderate infiltration/runoff; evapotranspiration;
fencelines/treelines can store significant amounts of snow
Minimal infiltration; high runoff; minimal infiltration; ditches can store significant amounts of snow

4.1.6.2 Water Source Areas
Justice O’Connor’s initial deliberations into the Walkerton water quality tragedy defined water
source areas as only communal or private wells. In subsequent deliberations, he expanded that
definition to a watershed context from a concern about sufficiency in water quantity and its
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quality, as well as the need to identify water source areas in a landscape that have the potential to
affect supply and potability. He also concluded that natural vegetation in headwaters were the
first line of defence for water quality.
Figure 8. The York Creek Watershed
in Quinte West (courtesy LTC).

A water source area is any landform that supports the
functions of groundwater recharge and groundwater
discharge; a spring that results in intermittent or
permanent surface water runoff; riparian seepage that
sustains surface waters such as streams, rivers and
lakes, wetland as defined by organic soils or hydric
vegetation; capture zones and wellhead protection
areas for communal well water systems; water bodies
used as a municipal water source; or a municipal
drain and artificial field tile drainage outlet. York
Creek originates in Lot 5 Concession 1 of geographic
township of Murray. It travels generally southwest
5.5 km and empties into Hutchinson Creek about Lot
13 Concession B of the same municipality (Figure 8).
The study area is the initial 2 km headwaters.

4.1.6.3 Water Quantity and Quality
The landscape characteristics that influence water
flow are bedrock geology, soils and relief. They
combine to produce groundwater recharge areas
(coarse soils with rapid infiltration rates) and
discharge areas (springs and seepage sites). The type
and extent of human use influences the composition
Scale 1: 47,730
of the river basin landscape. For example, in those
landscapes that have been artificially drained, the flows from municipal and private sources can
be significant not only during snowmelt or rainfall events but during the low flow period when
the flow is primarily groundwater rather than surface water. Sustainable withdrawal of water
from surface sources (shallow wells, ponds, water courses, etc.) or ground sources (wells) for
personal, community or commercial use must be in a rational balance with the local hydrologic
cycle.
York Creek originates as a small wetland that exits water through a small ditch that has been
artificially enlarged to carry meltwaters and storm event waters away from residential
developments (Table 4). A stormwater facility was constructed at its upper end along 2nd Dug
Hill Road to assist in flood abatement and downstream erosion since it travels across relatively
flat terrain with a slope of 0.33 %. It is artificially channelized on both sides down to Wooler
Road where it exits the study area. No water quality sampling was undertaken.
Table 4. Hydrologic features dictate the type of wetland that exist.
Hydrologic
Type

Wetland Type

Headwaters
Headwaters

Surface water depression
Surface water slope

Headwaters

Groundwater depression

Headwaters

Groundwater slope

Hydraulic Features
No hydraulic connectivity to groundwater; outlet not connected to a river
No hydraulic connectivity to groundwater; outlet directly connected to a
river
Hydraulic connectivity to groundwater exists (periodic or permanent;
outlet not connected to a river
Hydraulic connectivity to groundwater exists (periodic or permanent;
outlet directly connected to a river
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Floodplain
General

Floodplain

Inputs dominated by upstream river flows
Wetland type cannot be specified

The ground water table is usually highest in late fall and early spring and lowest during the
summer. Its elevation in the soil is closer to the surface in depressions than in rolling terrain. The
hydric gradient that results in groundwater movement is often, but not always, determined by
surface contours and soil permeability. Water quality is influenced by water quantity, soils
(erosion and sedimentation), vegetation (stream corridor buffers, floodplains, forest cover and
wetlands) and land-use practices. Surface waters may carry contaminants into groundwater
reservoirs or into streams. And while meeting the quality standards that are needed to retain
ecological processes are different than for human consumption, both can be expensive.
Wetlands function as a direct result of water from the watershed entering the wetland as surface
flow, but groundwater can also contribute to water that influences a wetland. Many of the
stressors that degrade grasslands, forests, and wetlands are water related: a limited water supply
or huge volumes at the wrong times of the year. Water can magnify other stresses because of its
ability to transport sediments (soil), nutrients, and toxic chemicals. In wetlands water can act as a
medium for heavy algeal blooms and suspended silt clouds, blocking off sunlight from bottom
sediments and plants.
4.1.6.4 Water Flow
An outflow hydrograph is a plot of the change in flow over time that occurs at a given point
along a watercourse (Figure 9). The flows recorded are the sum of base (groundwater) flow,
interflow, flow from watershed storage and direct precipitation.
READING
HYDROGRAPHS - Interpretation
Figure 9. Diagram of Simple Watershed, a Rainfall Event, and The Resultant Hydrograph.
EXAMPLE 1
11#1

Outflow Hydrograph

Rainfall Hyetograph
(mm./min)

Watershed
Boundary

Tr
12
10

Lag time
Rising limb

Crest segment

Recession Limb

8
Inflection point on
recession limb of
hydrograph

6
4
2

Base Flow
2

Confluence

4

6

8

TIME (hours)
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Excess rainfall is that amount of rainfall left over to generate surface runoff into a water course
after interception, evaporation, depressional storage and the infiltration rate have been exceeded.
A rain hyetograph is a bar graph of the rainfall event. Time of concentration is the time it takes
for a drop of excess rainfall to travel from the farthest reaches of a watershed to a point of
measurement along the channel.
Base flow from groundwater is that amount of water remaining in a watercourse after an
extended drying period but can also originate from impervious surfaces and large depressional
storage areas. Urbanisation and re-contouring generally remove much of the natural depressional
storage in a watershed. Overland flow is sheet flow or surface runoff which does not follow any
defined watercourse and in thick vegetation it can elevate water levels upstream due to the
resistance to the flow of water. Channel flow is water in a well-defined watercourse where the
depth of flowing water is inundating the vegetation.
A hydrograph mimics the health of a watershed by recording how much of the landscape remains
in natural cover to handle rainfall events. For uniform rainfall events, the steeper the rising limb,
the less natural cover exists for interception, evaporation, infiltration, surface detention and
channel storage in a watershed. Duration of the crest segment represents the extent of water
storage that exists to prevent the event exceeding the time of concentration, so a sharp crest
represents limited storage capacity and typically results in damaging floods. The shape of the
recession limb represents the withdrawal of water from storage after excess rainfall has ended,
begins at the inflection point of the graph, marks the cessation of inflow to the channel, so the
gentler and longer the slope of the recession limb, the more extended storage exists in the
watershed (Figure 10).
Figure 10. Generalized Hydrograph of York Creek Based on 100 Year Projected Flows.

As a result of existing and anticipated development within the sub-watershed, the extent of
impervious surfaces will increase which will result in greater peak flows and runoff volumes
during storm events. The areas of the creek that are currently subjected to regular flooding lies
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east of Wooler Road in the south end of the study area. While the floodlines are not projected to
expand upon full development, the flow velocities will increase by about 2 m/s (6.6 ft/s).
Recent Ontario research shows that subdivisions can have dramatic effects on hydrology. For
example, between 1969 and 2010 development in the Don River watershed increased historic
flows by 45 %, apart from climate change influences. With as little as 4 % of the ground surface
converted from natural cover to housing, the hydrology of a system starts to change, and most
developments of this nature contain 30 -40 % hard surfaces in roads, roofs and driveways. When
these impacts are factored into such planning tools as 1 in 100 storm-event calculations for
floodplain protection, greater unpredictability and uncertainty can be expected in the accurate
design of development to prevent future flooding.
4.1.6.5 York Creek Floodplain
The York Creek floodplain is wide considering the stream size (Figure 11). In the study area
there are two locations where past flooding has occurred, but two berms were constructed to
prevent spills to the south.
Flooding in the study area results from
heavy, prolonged, short but highintensity rain events and spring breakup. It can occur at any time throughout
the year and has increased every
decade recently. It is the most
significant natural hazard in terms of
death, property damage and civil
disruption, and amounts to 75% of all
weather-related insurance payouts.
Flood risk management is achieved
from provincial legislation,
regulations, policies, technical guides,
programs and services that involve
several provincial ministries and
agencies. QW and LTC have delegated
roles and provide the local context for
emergency responses.

Figure 11. The Northern Portion of the York Creek
Floodplain (green shading).

Scale 1: 7,830

The governance for flood reduction is avoidance as expressed by the natural hazard policies of
the Provincial Policy Statement on land use planning. Municipalities implement hazard land
designations and policy direction in their Official Plans and zoning bylaws. Conservation
Authorities have a long-standing role in concert with the province and municipalities. The
general strategy is to avoid flood-prone areas and discourage structural-based (berms, dykes and
flood protection landforms) flood mitigation. It encourages wetland conservation to protect what
exists and focusses on a net gain of wetlands where flood losses are high compared to historical
norms.
The provincial strategy recognizes the potential impact of climate change on watershed dynamics
and the need to enhance resiliency of infrastructure (dams and reservoirs; urban, rural and
agricultural drainage works) by adapting floodproofing standards, building codes, zoning and
land use. Flood forecasting and preparedness are critical in monitoring severe melting and
rainfall events
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4.2 Current Social Setting
This section of the ecological history describes the historical ecology as reflected by the pattern
and pace of early European settlement and the current land use plans of the local community
around the proposed development site. It is the combined effect of the occupation, settlement and
community development activities over the decades that influenced and defines the current
landscape. Understanding the impacts of these sequential events provides an understanding of the
original ecology and how it has been changed over time to the present condition. This knowledge
assists in interpreting how the historical hydrology was altered by settlement and community
development. When combined, the information is the basis of evaluating potential impacts by
humans, selecting mitigation techniques that are sustainable, low cost, energy-efficient, successful,
and applicable to implementing appropriate restoration concepts.
4.2.1 European Settlement
The first century of contact between First Peoples and Europeans resulted in significant changes
to the society and landscape: endemic warfare over territory and furs; severe smallpox epidemics
depressed First Peoples society; early Jesuit explorations consolidated knowledge of the best
trade routes, military and trading forts, sites for water-powered mills, and settlement locations.
Prior to the start of European settlement, the original landscape of southern Ontario was more
than 90% woodland. Wetlands covered 10-25% of the area and 95 % were swamp-types or
forested wetlands. Falls and rapids along rivers flowed freely, with few floods after the spring
snowmelt period. The relative rate of change early in this period remained comparatively slow,
the pattern of use was scattered and the type of conversion was limited to the loss of some
localized natural woodlands, wetlands and open areas into small-scale cultivated landscapes
consistent with the impacts from only 75,000 residents.
A subsequent pioneering era began a transformation of the Upper Canada (Canada West/Ontario)
landscape that was largely unaffected by nomadic Indian presence and primitive agriculture to
one that was subjected to intensive European practices. Soil conditions influenced the pace and
type of agricultural development and the concomitant loss of natural cover. Sandy soils, formed
from deltas and outwash deposits, supported oak and were avoided. Limestone soils that grew
walnut were favoured. Game was still plentiful and diverse. As land clearing progressed, large
herbivores (elk) and predators (wolverine and cougar) disappeared.
4.2.2 The Development of Ontario
The impacts of landscape conversion were accelerated by the conversion from manpower to
horsepower, and then to mechanization. Commercial transportation evolved from portage trails to
roads, from navigable rivers to canals, from canoes to barges/ships and from wagons to
vehicles/trains. The impact of these linear corridors was an accelerated destruction, fragmentation
and degradation of forests, wetlands, river valleys and wildlife habitat.
By 1967, the southern Ontario landscapes was comprised of only 15% - 40% woodlands, and 5%
- 10% wetlands. Artificial drainage in some counties reached 70% of the watercourses. Between
2000 and 2011 about half the forested land in southern Ontario was lost to urban development.
Between 1931 and 2011, farmland area in southern Ontario decreased from 61 % to 36 %. In
addition, about 3,600 ha of forest that was cut between 1990 and 2013 converted to agriculture.
The period from 1941 and 1961 witnessed the conversion of almost 4 million acres of occupied
farmland to other uses, including urbanization. Over the last century, southern Ontario has lost, to
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varying but accelerating degrees, most of the natural capital and the ecological services provided
by woodlands, grasslands, wetlands and riparian areas.
The population of Ontario was 1.6 million in 1870, had increased to over 7 million by 1910, and
has doubled to 15 million in 2020. Ontario’s current province-wide population density is 14
people/sq km. The collective impact these historic changes on sensitive ecologies are the aegis of
current government legislation, policy, and the programs of many agencies, organizations,
communities and landowners.
4.2.3 Legislative Setting
Our planet came into existence about 4.5 billion year ago. Through this time scale, living
conditions have been subjected to long-term evolutionary influences and cataclysmic events that
triggered five mass-extinctions. Ecological changes caused by humans have been peaking since
1950 when testing nuclear energy was initiated and there was widespread use of oil, coal and
fertilizers. This has resulted in rising global temperatures and sea levels, along with the extinction
of many plant and animal species worldwide. It is being referenced as the ‘Anthropocene Epoch’
- a period unlike previous ones, because this one is predominately influenced by impacts of
humans on ecological systems.
4.2.3.1 Federal Legislation and Policy
There are many federal statutes and policies that might affect a development proposal depending
on its location and features. Some reflect national agreements (biodiversity strategy) or
international commitments (Kyoto). The ones that are applicable to the development in this study
area are Fisheries Act, Migratory Birds Convention Act, Species at Risk Act, and Quinte
Remedial Action Plan,
4.2.3.1.1 Fisheries Act
The fish and fish habitat protection provisions of the Fisheries Act are the authorities for the
regulation of works, undertakings or activities that risk harming fish and fish habitat.
Specifically, they include the two core prohibitions: undertakings or activities that result in the
“death of fish by means other than fishing”; and the “harmful alteration, disruption or destruction
of fish habitat” (HADD). The fish and fish habitat protection provisions are applied in
conjunction with other applicable federal laws and regulations related to aquatic ecosystems,
including the Species at Risk Act. The fish habitat in the study area is described in the Life
Science section.
4.2.3.1.2 Migratory Birds
The Migratory Birds Convention Act, adopted by Canada in 1917 and revised in 1994, protects
the 450 species of migratory birds, the 364 species that breed and nest in Canada and authorizes
international agreements for quotas of some species to be hunted. The regulations do not provide
for authorizations or permits for the incidental take of migratory birds or their nests or eggs from
industrial or other development activities. Beneficial Management Practices (BMPs) are
recommended for achieving the intent of legislation in the protection of migrant birds. BMPs
include existing and new practices that avoid or reduce risks to birds or their habitats, they are
voluntarily developed and applied, are not authorized by the legislation, and require negotiations
with federal authorities and experts before implementation. The study area lies within the Lower
Great Lakes – St. Lawrence Basin Bird Conservation Regions. Technical information for
planning purposes places the study area in Zone ‘C’ 2 with an early April through late August
nesting period.
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4.2.3.1.3 Species at Risk
The Species at Risk Act 2003 (SARA) was designed to meet Canada’s commitment under the
International Convention on Biological Diversity and provides the framework for the protection
of species that migrate in and out of the country as well as habitat protection on federal lands and
waters. Canada has 829 species at risk, including 44 aquatic species (29 fish; 15 mussels).
Recovery Strategies are developed for endangered and threatened species which identify
population and distribution objectives, develop protection goals, define critical habitat and
promote stewardship. Action Plans guide the implementation. Management Plans must be
prepared within 3 years of a species being listed as Special Concern. Critical Habitat is identified
at a landscape and site scale. The province has the responsibility to ensure that non-migratory
species and their habitats receive protection comparable to the federal legislation (Table 5).
Applicable details will be outlined in the section on provincial responsibilities.
Table 5. A 2020 Summary of the Number of Species at Risk in Ontario.
Taxa

Extinct

Extirpated

Endangered

Threatened

Mammals
Birds
Reptiles
Amphibians
Fishes
Arthropods
Molluscs
Plants
Mosses
Lichens

0
1
0
0
6
0
0
0
1
0

0
1
2
1
2
3
0
1
1
0

5
14
11
8
11
17
16
42
0
2

3
12
4
1
12
2
2
24
1
2

Total

8

11

126

67

Special
Concern
8
12
8
0
13
5
4
15
0
1

66

4.2.3.1.4 Remedial Action Plans
The International Joint Commission was established by the United States and Canada to
administer their interests on the Great Lakes. The Commission identified 23 RAP locations
around the lakes to focus and integrate restoration activities involving all levels of government.
The study lies in the Quinte RAP area.
4.2.3.2 Provincial Legislation and Policy
Ontario has almost 30 pieces of legislation that may apply depending on the characteristics of
each proposal. Those applicable to the study area are the Planning Act, the Conservation
Authorities Act and the Generic Regulation, the Drainage Act, the Endangered Species Act, the
Environmental Assessment Act, the Environmental Protection Act, the Fish and Wildlife
Conservation Act, the Lakes and Rivers Improvement Act, and the Water Resources Act. In
2013, government transformed its way of managing Ontario’s natural resources and now only
monitors indicator reports on invasive species, ecosystem disturbance, climate change and
pollution.
4.2.3.2.1 Agricultural Land
The protection of agricultural land uses is included in the PPS, issued under the Planning Act.
Agricultural activities are also regulated under several other statues such as the Farming and
Food Production Act, Nutrient Management Act, Drainage Act and Environmental Protection
Act.
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The Canada Land Inventory has been adapted and enhanced as the basis for making decisions on
land improvements, farm consolidation, land use plans, and preparing equitable land assessments.
It uses seven classes to rate agricultural capability. The classifications are equally useful in
evaluating the capability of ecological systems.
Common Law is there is no right to drainage of surface water: a landowner does not have to
receive surface waters unless there a prescriptive right exists. There is a right of drainage under
Common Law for water flowing in a natural watercourse. Under the Drainage Act, a drain
includes construction by any means including the improving of a natural watercourse and works
necessary to regulate the water table or water level within or on any lands, or regulate the level of
waters of a drain, reservoir, lake or pond and by a dam, embankment, wall, or protective works.
Under the Planning Act, municipalities must include the provincial policy statement directives
when they adopt official plans policies and zoning bylaw provisions to regulate agricultural land
uses. Among those requirements is the ‘Minimum Distance Separation’ which is designed to
provide an adequate distance between livestock facilities and potentially conflicting other land
uses. There are no livestock operations in or adjacent to the study area.
While directly applicable to farmland, the Ontario soil health and conservation strategy is also
useful in environmental evaluations and appropriate mitigation of potential develop impacts. Soil
data and mapping initiatives include modernization of soil maps and inventory and making soil
databases available for a variety of land management decisions.
4.2.3.2.2 Biodiversity Strategy
Ontario’s Biodiversity Strategy recognizes four ecological zones in Ontario (Figure 14): Hudson
Bay Lowlands (25% of province), Ontario Shield (60%), Mixedwood Plains (10%) and Great
Lakes (9%). While the average planetary ecological footprint is 2.7 global hectares (gha) per
person, for Canada is 7.1 gha, and for Ontario is 8.5
Figure 14. Ecological Zones of Ontario.
gha, which is about four times our bio-productivity.
Ontario is the third largest Canadian jurisdiction
covering 107 million hectares (11 % of Canada).
Less than one percent lies in the southern
Mixedwood Plains ecozone where the study area
lies.
In its 107 million hectares of land and water,
Ontario provides habitat to more than 3,380 species
of plants, 470 bird species, 80 mammal species, 60
species of herpetofauna and 160 species of fish.
About 40 % of Canada’s species at risk occur in
Ontario, with the majority found in the south. The
Strategy acts as an integrator of provincial
legislation, policy and programs to reflect the
implementation of “landscape-level conservation
planning”.
4.2.3.2.3 Natural Heritage Values
Natural heritage legislation and policies include: the custodian of provincial Crown lands, waters
and forests; regulation of fish and wildlife management and use; wetlands, coastal wetlands, and
areas of natural and scientific interest; information for private land stewardship; and wetland
evaluation. The province is responsible for determining provincial significance for the protecting
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endangered species and their habitat, the habitat of endangered and threatened species, and the
designation and operation of provincial parks.
Significant habitats are defined in the Natural Heritage Reference Manual (NHRM) as areas
which include adjacent lands that are contiguous to the specific feature where it is likely that
development or site alteration would have a negative impact on the feature or area. The
recommended width for defining adjacent lands is 120 m for the significant habitat of endangered
and threatened species, significant wetlands, significant coastal wetlands, and significant life
science areas of natural and scientific interest. For earth science areas of natural and scientific
interest the buffer width is 50 m. These areas are deemed necessary for the maintenance, survival
and/or recovery of naturally occurring or reintroduced populations of endangered and threatened
species, where they occur or occupy habitat during all or any part of their life cycle. Through the
Natural Heritage Policies of the PPS, the mapped area of the significant feature is protected from
development that may cause a negative impact.
4.2.3.2.3.1 Endangered and Threatened Species
Ontario’s ESA includes all species protected by the federal legislation, and provides: protection
for species at risk and their habitats; greater support for volunteer stewardship by landowners,
resource users and conservation organizations; a stronger commitment to the recovery of species;
greater flexibility in its application; increased fines; and more effective enforcement, greater
accountability and government reporting requirements.
The inclusion of a species is determined by the Committee on the Status of Species at Risk in
Ontario (COSSARO) based on scientific studies as well as local and aboriginal or traditional
knowledge. Species-specific habitat protection falls into one of two categories: ‘regulated
habitat’ is defined by specific regulations and described in Recovery Plans that are assigned to
private landowners as specific stewardship requirements; and ‘general habitat’ is defined “as an
area on which the species depends, directly or indirectly, to carry on its life processes such as
reproduction, rearing, hibernation, migration or feeding at such sites as dens, nests, hibernacula
or other residences.” All 42-species listed in Schedule 1 of the ESA have been given general
habitat protection.
The NHIC maintains a data base of species at risk, endangered species, species of conservation
concern, specialized plant communities, wildlife concentration areas and natural heritage sites in
a grid data base system. There are/are no endangered and threatened species or habitats in the
study area. There are/are no regulated species habitats in the study area.
4.2.3.2.3.2 Wetlands and Coastal Wetlands
Ontario contains 35 million ha of wetlands,
mostly lying in the north: Hudson Bay
Lowlands contain 20 million ha – 82%;
Ontario Shield contains 14 million ha – 22%;
and Mixedwood Plains contain 1 million ha –
13%. About two-thirds of the original wetlands
in southern Ontario have been lost by
conversion to other land uses. Between 2011 –
2015 the loss was 7,303 ha which represented
about 0.7 % of this habitat. The rate of loss
during this period was 1,825 ha annually which
exceeds the loss of 615 ha/yr during the
preceding four-year period (Figure 15).

Figure 15. The Percentage Loss of Wetlands
in The Mixedwood Plain Ecozone.
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Wetlands provide significant public utility benefits such as nutrient removal, flood and erosion
reduction, groundwater recharge and discharge, wildlife habitat, carbon sequestering, recreation
and tourism values, as well as resource products such as trees, wild rice, berries, furs, fish and
baitfish. To be considered significant, the wetland or a complex of wetlands must achieve a score
of at least 600 points, or a score of at least 200 points in either the biological or special features
of the Ontario Wetland Evaluation System. Ontario has evaluated over 2,300 wetlands as part of
a program to protect those with provincially significant values. There are no significant wetlands
or coastal wetlands on or adjacent to the study area.
4.2.3.2.3.3 Areas of Natural and Scientific Interest
Protected natural areas that contain significant landscapes, plant communities, wildlife habitats,
and sensitive species also deliver ecological functions and social benefits. A comprehensive set
of criteria is used to identifying both life science and earth science areas and their level of
importance in a framework of designations. There are no earth or life science ANSIs on or
adjacent to the study area.
4.2.3.2.3.4 Significant Habitats
Provincial responsibilities have been described in the previous section but planning authorities
(e.g. Municipalities and Conservation Authorities) have the responsibility of evaluating
woodlands, valleys, and wildlife habitat based on provincial criteria. They also have the
legislative authority to review and permit activities for work in water or riparian areas.
Where significant habitats have been identified in planning documents, the proponent must
evaluate the site and adjacent area and complete an Environmental Impact Study (EIS). The
document must be authored by qualified individual and must demonstrate there will be no
negative impact on the feature or area. Guidance for the determination of significance is included
in the NHRM. Significant habitats include adjacent lands that are contiguous to the specific
natural heritage feature or area where it is likely that development or site alteration would have a
negative impact on the feature or area. The recommended width for defining adjacent lands is
120 m for significant woodlands, significant valleys, and significant wildlife habitat. The ESA
requires the creation of management plans for species of concern.
4.2.3.2.3.4.1 Woodlands
Significant woodlands are wooded areas which are 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. Municipal forest conservation by-laws provide direction to landowners
about sustainable forestry practices. There are no woodlands on or adjacent to the study area.
4.2.3.2.3.4.2 Valleys
Significant valleys act as the natural plumbing system conduit for surface waters and perform
important ecological, social and cultural representation functions. The physical boundaries of a
valley are defined by the stable or predicted top-of-bank, top-of-slope or top-of-valley. For less
well-defined valleys and stream corridors, the boundaries are determined by riparian vegetation,
flood hazard limit, meander belt or the highest level of seasonal inundation. The York Creek
valley is expressed by its wide floodplain.
4.2.3.2.3.4.3 Canadian Shield Line
The study area lies south of the Canadian Shield Line (CSL).
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4.2.3.2.3.4.4 Wildlife Habitat
Suitable habitat supports robust wildlife populations and is an objective of sustainable forest
management on Crown forests using four indicator species and their key habitats. Habitat
availability is not monitored for the study area. The triggers used on private land by Planning
Authorities to require the evaluation/significance of wildlife habitat are applicable for this
development: creation of more than 3 lots through consent or plan of subdivision; and a change
in land use that requires approvals under the Planning Act.
Significant wildlife habitats include habitats of seasonal concentrations of animals, rare
vegetation communities or specialized habitats for wildlife, habitats of species of conservation
concern and animal movement corridors. Adjacent lands are mandated by legislation but in some
situations the width may need to be greater to mitigate the potential for impacts during
construction, sensitivity of the species, maintenance of existing habitats, impacts to the species
and mitigation of both temporary and long-term impacts. Significance Criteria have been
developed for ecoregion 6E where the study area lies and Management Plans are prepared for
species of special concern. Wildlife Habitats will be described and evaluated in the Life Science
section.
Healthy populations of diverse species of wildlife reflect balanced ecosystem functions which are
resilient and productive. The status of species of conservation concern provides guidance in
identifying threats and adapting stewardship practices to retain Ontario’s biodiversity goals. The
2015 Wild Species Report assessed the rank of 15,858 Ontario species and confirmed that 29%
of the native species were of conservation concern with reptiles and mussels as the most
vulnerable, and spiders, birds and mammals as the least vulnerable. The percent of species in the
likely secure and secure categories has risen over the last three survey periods but there was an
increase in the critically imperiled, possible extirpated and presumed extirpated categories.
Habitat fragmentation results in a landscape that contains smaller, more isolated habitats which
results in declines of both the number and diversity of plants and animals on intensively used and
highly populated areas.
4.2.3.2.3.4.5 Fish Habitat
Both the federal and provincial agencies collaborate in reviews of developments that might affect
fish and fish habitat. The federal agency administers the protection of fish and fish habitat, while
the province manages the commercial and sport use through tailored rules in 20 Fisheries
Management Zones and baitfish industry through four Bait Management Zones. Healthy and
productive fish habitats require: clean water, adequate supply of food; sufficient structure and
cover to avoid predation; suitable spawning, rearing and nursery areas for larval and juvenile
fish; barrier-free migration routes to reach spawning areas and move between seasonal habitats;
maintenance of preferred thermal regime; and maintaining natural ecological functions and
processes.
A sub-watershed plan has been prepared by LTC that included all water features such as
intermittent streams and wetlands as fish habitat. Adjacent lands include areas within 120 m of
all fish habitat. Riparian areas are transitional sites between aquatic and terrestrial habitats and
should be evaluated as adjacent lands. The environmental concerns in adjacent areas include
increased nutrient inputs, thermal regime impacts, sediment discharge, groundwater recharge and
increased impermeable surfaces. The recommended minimal vegetated cover adjacent to fish
habitat varies with the temperature regime of the waterbody which for the study area is 15-30 m
for warm-water streams.
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4.2.3.2.3.4.6 Natural Heritage Systems
The province established three types of lands to be identified in the undeveloped countryside:
Natural System, Agricultural System and Settlement Areas. A Natural Heritage System includes
all the hydrologic and ecological features that make up the natural features and areas of the
watershed: significant habitat of endangered species, threatened species and special concern
species; fish habitat, wetlands, life science areas of natural and scientific interest; significant
valleys, significant woodlands, significant wildlife habitat such as sand barrens, savannahs,
tallgrass prairie; and alvars, wetlands and watercourses, as well as corridors, working landscapes,
and lands that have the potential or have been restored to a natural state. In the Natural System
development or site alteration is not permitted within 120 m of key hydrological (waterways) and
key natural heritage features. In the case of wetlands, seepage areas, springs, fish habitat,
streams, lakes and significant woodlands there is also a minimum protective zone of 30 m.
Woodlands and valleys form part of the natural heritage system and should be mapped with
supporting text for inclusion in their OP.

4.2.3.2.3.5.7 Special Policy Areas

Development on private land is controlled by the Planning Act which is administered by the
Ministry of Municipal Affairs and Housing (MMAH) and municipalities through the planning
process. There are also several Acts that focus on unique landscapes that are termed ‘Special
Policy Areas’ (SPA): Greenbelt Act; Niagara Escarpment Planning and Development Act; Oak
Ridges Moraine Protection Act; Oak Ridges Moraine Conservation Act; and Lake Simcoe
Watershed Act. The study area is not located in any of these areas.

*

*
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4.3 Life Science Features
This section of the ecological history compiles the existing life science attributes of the study
area. The existing condition of an ecosystem is the terminus of a trajectory of change from its
pristine condition that was defined by its earth science features, and then influenced by the
extent, pace and nature of human settlement and development activities. It is a description of the
current natural environment that society has valued and degraded, and then altered and retained.
4.3.1 Ecological Land Classification
The ecological land classification (ELC) is an integrated approach to surveying and classifying
recurrent and complex ecosystems into a reasonable number of comparable and meaningful units
“to meet the needs of ecosystem management and ecological land-use management.” There are
six hierarchical eco-levels in the system: zone, province, region, district, site, and element. Three
eco-regions comprise southern Ontario. The study area is in the Lake Simcoe-Rideau ecoregion
which is comprised of 17 ecodistricts. The study area lies within the federal Hurontario ecoregion (eco-district 13) and the provincial Site Region 6 E (Site District 9). The study area is in
the Oshawa-Cobourg Ecodistrict. It is characterized by a gently rolling landscape of
glaciolacustrine deposits overlying Paleozoic bedrock, more than half has been converted to
agricultural uses, and includes relict shorelines of glacial Lake Iroquois.
The ELC for the study area is summarized in Table 7, vegetation communities in Table 8, and
illustrated in Figure 16.
Table 7. The Ecological Land Classification for the Site.
ELC
Framework
System
Site
Substrate
Topography
History
Cover
Plant Form
Community

York Creek

Riverine
Wetland

Aquatic
Open Water
Mineral Soil
Riverine
Cultural
Open
Mixed
Stream

Wetland
Shallow Water
Mineral Soil
Bottomland
Cultural
Open
Graminoid
Marsh

Limestone
Plateau

Terrestrial
Surficial Deposits
Mineral Soil
Tableland
Cultural
Open
Mixed
Meadow

Table 8. Vegetation Communities on the Site.
ELC Community Unit

Mixed Shallow Aquatic Ecosite
Mineral Shallow Marsh Ecosite
Mineral Cultural Meadow Ecosite

ELC Code
SAM 1
MAS 2
CUM 1

Vegetation Characteristics

Mixture of floating -leaved grasses & cattail
Red-osier dogwood, grasses, sedges & rushes, few willow trees.
No trees, grasses & agricultural crops

4.3.2 Endangered and Threatened Species
There are 1,200 species of plants, 300 species of birds (225 breeding), 31 species of mammals
and 30 species of herpetofauna that have been recorded for the region (Table 10).

29

asiOtus natural heritage consultants

Page 185
Upper York Creek Ecological Study – Hillside Meadows Development

Figure 16. The ELC Community Units in the Study Area.

CUM 1

MAS 2
SAM 1

CUM 1

Scale 1: 5,500

Table 9. Vegetation Communities on the Site.
ELC Community Unit

Mixed Shallow Aquatic Ecosite
Mineral Shallow Marsh Ecosite
Mineral Cultural Meadow Ecosite

ELC Code
SAM 1
MAS 2
CUM 1

Vegetation Characteristics

Mixture of floating -leaved grasses & cattail
Red-osier dogwood, grasses, sedges & rushes, few willow trees.
No trees, grasses & agricultural crops

Table 10. The Number of Endangered and Threatened Species (ETS) in southern Ontario and in
Hastings County (in parentheses).
Life Forms
Plants
Birds
Mammals
Herpetofauna
Fish

Endangered
(2015)

17 (Butternut, Am. ginseng, juniper sedge, Ogden’s
pondweed, small white lady’s-slipper
4 (golden eagle, king rail, loggerhead shrike,
Henslow`s sparrow)
1 (0)
4 (Blanding’s turtle)
9 (American eel - ESA, not SAR)

Threatened
(2015)

43 (Dwarf hackberry)
12 (Am. white pelican, whip-poor-will, chimney
swift, bank swallow, barn swallow, least bittern,
bobolink, eastern meadowlark, cerulean warbler)
5 (0)
14 (chorus frog)
9 (channel darter – SAR not ESA)

Note: The table does not include 15 extirpated species or species of special concern.
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The habitat of 161 endangered and threatened species is protected by regulation. No ETS were
observed during field studies or included in the literature reviewed and there is no Regulated
Habitat in the study area. A comparison of the vegetation communities in the study area with the
preferred ETS habitats in the region is presented in Table 11. The absence of their preferred
habitat corroborates why there were no ETS observations in the study area.
Legislation that identifies species at risk in Ontario includes the federal Species at Risk Act
(SARA) and the provincial Endangered Species Act (ESA). While the listing of species in these
Acts as endangered (END), threatened (THR), or of special concern (SC) is generally consistent,
there are a few species whose listed status is different for each jurisdiction as indicated.
Table 11. The Habitat Preferences for the Endangered or Threatened Species that are Found in
Hastings County and a Summary of their Presence in the Study Area.

Species
Butternut
American
Ginseng
Juniper Sedge
Ogden’s
Pondweed
Small White
Lady’s-slipper
Dwarf Hackberry
Pale-bellied Frost
Lichen

Rusty-patched
Bumblebee
American White
Pelican
King Rail

Whip-poor-will

Least Bittern

Loggerhead
Shrike
Cerulean Warbler

Habitat

The range of butternut includes most of agricultural southern Ontario off the Precambrian
shield. It is a relatively short-lived species (75 – 100 years) and is shade-intolerant. It is
typically scattered individually or in small groups in hardwood stands, along field edges or in
open fields. It is commonly associated with basswood, black cherry, black walnut, elm,
hickory, oak, red maple, sugar maple, white ash and white birch.
Deep leaf litter in rich, moist deciduous woods, especially on rocky, shaded cool slopes in
sweet soil
This plant is found in alvar woodlands
This plant is found in the shallow waters of lakes and ponds with sandy to peaty substrates

Present
NO
NO
NO
NO

This plant is found in dry to mesic prairies, marshes, marl fens, and wet grassy meadows.

NO

This plant prefers open, sandy woods.
Suitable host trees for the Pale-bellied Frost Lichen are those of suitable bark pH, calcium
content, and moisture holding capacity (including, but not limited to Hop-hornbeam
(Ironwood), ash, and elm trees); Areas suitable for natural colonization by the Pale-bellied
Frost Lichen are deciduous forest, mixed forest, deciduous swamp, or mixed swamp; and
presence of suitable host trees, relatively high humidity, moderate-to-high levels of shade,
and are part of a waterbody or watercourse.
Nesting habitat includes but is not limited to old rodent burrows and nests, hollow tree
stumps and fallen dead wood. Overwintering habitat includes but is not limited to sites
suitable for underground burrows in loose soil and fallen dead wood. Foraging habitat
includes foraging opportunities (e.g., abundance of suitable wild flowering plant species) in
the savannah, woodland, forest, prairie, marsh, bog, sand dune, cultural (e.g., old field).
Small, remote bedrock islands in freshwater permanent lakes; sparsely vegetated with
grasses, nettles, shrubs, trees; intolerant of disturbance; colonial nester often with doublecrested cormorants and herring gulls
This large rail inhabits large marsh-type wetlands with cattail, wet meadows and natural,
sometimes shrubby swales where the water depth is less than 25 cm and fairly thick emergent
vegetation. It is a very rare irregular spring and summer resident. This is an area-sensitive
and ‘edge’ species that requires a territory of 0.3 to 0.5 ha.
These birds are crepuscular and nocturnal under moonlight. They prefer to nest in dry forests
of oak or beech on sites that has a well-developed leaf litter with little shrub or herbaceous
cover. They inhabit forest clearings with little herbaceous growth as well as pine plantations.
It is a common summer resident. This is an area-sensitive species (>100 ha forests).
This is a secretive bird that inhabits predominately cattail marshes of at least 5 ha although it
may also occupy much smaller cattail marshes along creeks and farm ponds. It prefers
freshwater and brackish marshes with dense, tall persistent emerging plants, interspersed with
open water and occasionally clumps of vegetation. They are an uncommon regular summer
resident. This is an area-sensitive species.
This bird prefers grazed pasture, marginal farmland with scattered hawthorn shrubs,
hedgerows; fence posts, wires and associated low-lying wetland located on core areas of
limestone plain adjacent to Canadian Shield. Their greatest threat is fragmentation of suitable
habitat due to natural succession. Their home range is at least 25 ha of suitable habitat.
This species inhabits mature deciduous woodland of Great Lakes- St.
Lawrence and Carolinian forests and sometimes coniferous forests and swamps or
bottomlands with large trees. They are an area sensitive
species needing extensive areas of forest (>100 ha).

NO
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Henslow’s
Sparrow
Bobolink
Eastern
Meadowlark
Chimney Swift
Barn Swallow
Bank Swallow
Channel Darter
(SAR not ESA)
Blanding’s Turtle
American Eel
(ESA not SAR)

These birds prefer large, fallow, grassy areas with ground mat of dead vegetation, dense
herbaceous vegetation, ground litter and some song perches as well as neglected weedy
fields, wet meadows, cultivated uplands. A moderate amount of moisture is needed, and they
require a minimum tract of grassland of 40 ha, but usually in areas >100 ha.
This species requires large, open expansive grasslands with dense ground
cover including hayfields, meadows or fallow fields and marshes. They require tracts of
grassland >50 ha.
This bird selects open, grassy meadows, farmland, pastures, hayfields or
grasslands with elevated singing perches as well as cultivated land and weedy areas with trees
or old orchards with adjacent, open grassy areas >10 ha in size.
Commonly found in urban areas near buildings; nests in hollow trees, crevices of rock cliffs,
chimneys; highly gregarious; feeds over open water
Farmlands or rural areas; cliffs, caves, rock niches; buildings or other man-made structures
for nesting; open country near body of water
Sand, clay or gravel riverbanks or steep riverbank cliffs; lakeshore bluffs of easily crumbled
sand or gravel; gravel pits, road-cuts, grassland or cultivated fields that are close to water;
nesting sites are limiting factor for species presence
This fish is found in pools and margins of riffles of small to medium rivers over sand or
gravel bottoms as well as the shores of lakes within the Lake Ontario drainage.
This turtle inhabits shallow water marshes, bogs, ponds or swamps, or
coves in larger lakes with soft muddy bottoms and aquatic vegetation. It basks on logs,
stumps, or banks. The surrounding natural habitat is important in summer as they frequently
move from aquatic habitat to terrestrial habitats. They hibernate in bogs.
Catadromous species that spawns in the Atlantic Ocean and ascend permanent streams with
continuous flow in the lower Great Lakes watersheds; prefers undercut banks and deep pools
near logs and boulders.

NO

NO
NO
NO
NO
NO
NO
NO

NO

4.3.3 Wetlands
Physiography influences the type of wetland. Those underlain by fine-grained soils in level,
gently undulating or depressional sites that are not connected to the water table (isolated) or
along watercourses or waterbodies usually are marsh and swamp types. Those underlain by
permeable granular soils in hummocky or kettle formations are usually connected to other surface
waters and groundwater that produce wetlands of all four site-types. And those underlain by
permeable granular soils in level or undulating terrain are closely connected to groundwater, have
no surface inflow but may exhibit outflow, produce wetlands that are marsh, swamp and
sometimes fen types.
The hydrologic value of wetlands depends on their site type. Isolated wetlands have no surface
outflow, are dependent on rainfall for their nutrients and are connected to the water table.
Palustrine wetlands have no inflow but a permanent or intermittent outflow. Riverine wetlands
are connected to a river or stream. Ephemeral, seasonal, temporary or vernal are the terms used to
describe small wetlands that typically dry up either annually or during drought periods. The
temporary nature makes them unique: their wet-dry cycle prevents fish from becoming
established and provides valuable habitat for amphibians, crustaceans, insects and waterfowl.
Because of their small size and water-holding periodicity, they are the easiest to convert to other
land uses and are not given protection. And when they are wet, they provide all of the hydrologic
benefits of permanent wetlands.
4.3.4 Coastal Wetlands
Coastal wetlands are those that are located on one of the Great Lakes or their connecting river
channels, or those that are on a tributary to those waters and within 2 km of the 1:100 year
floodline. There are/are no coastal wetlands in the study area.
4.3.5 Areas of Natural and Scientific Interest
There is no earth or life science ANSI in the study area.
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4.3.6 Woodlands
When Europeans began settlement in 1784, southern Ontario was 70 % primary-growth, upland
forest. By 1920 90 % of that primary forest had been cleared and by 1978, woodlands were left
as secondary growth stands on only 19 % of the area. Hastings County is 65 % wooded but there
are no woodlands in or adjacent to the study area.
There are no valleys in the study area.

4.3.7 Valleys

4.3.8 Wildlife Habitat
Wildlife habitats are ecologically important for plants, animals and other organisms to live and
find adequate amounts of food, water, shelter and space needed to sustain naturally producing
populations. Significant wildlife habitats include seasonal concentration areas, rare vegetation
communities, rare or specialized habitat, habitat of species of special concern, and movement
corridors. York Creek acts as an animal movements corridor. Animal movement corridors are
typically where two or more critical or specialized wildlife habitats are linked and are required
for the dispersal to maintain their populations. They are also habitats with key ecological
functions that provide protection for wildlife movement between significant habitats or core
natural areas.
4.3.10 Fish Habitat
Administration of the provisions of the Fisheries Act is a combined responsibility of the
Department of Fisheries and Oceans and Environment Canada. The legislation protects fish
habitat and prevents pollution in such varied waters as lakes, ponds, rivers, streams, headwater
areas, intermittent streams, and wetlands. Two scales of consideration are used to evaluate
significance: Broad Scale considerations are guided by watershed studies, agency policies and
plans that are specific for warm-water types; Site-specific Characteristics that are critical to
sustained fisheries include aquatic habitats that provide a suitable thermal regime, spring and/or
fall spawning areas, nursery habitats for young-of-the-year fish, overwintering locations, and
migration types (trophic, refuge & reproduction).
A separate study is underway on fish. Minnow traps were used to retain a mix of brassy minnow,
redbelly dace, brook stickleback, pumpkinseed, and central mudminnow. This species mix is
considered a warmwater community as there is insufficient habitat for top predator species. None
of the minnow species are considered at risk.

*

*
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5. Evaluation of Natural Heritage Features
To fairly evaluate the potential impact of development on an ecosystem requires clarification of
term `significant`. A paraphrase of the NHRM definition assists. Significance means …
•
•
•
•

wetlands, coastal wetlands and areas of natural and scientific interest identified by MNRF;
habitat of endangered species and threatened species approved by MNRF;
woodlands that are: ecologically important because of species composition, age, and stand
history; functionally important because of location, size or the amount of forest cover;
economically important due to site quality, species composition or past management history; and
other features and areas that have ecologically important features, functions, representation, and
amount that contributes to the quality and diversity of a natural heritage system (valley, wildlife
habitat).

5.1 The Context of Significance
The natural landscape of southern Ontario has been subjected to pioneering, settlement and
development activities for almost three centuries. The con-commitment loss of wetlands,
woodlands and riparian areas or the degradation of their ecological functions may already have or
could limit the future public utility benefits on which a community has come to depend. In some
landscapes these losses may have compromised future options in the restoration of watershed
health and adaptation to climate change.
The physical elements of the ecosystem predominantly influence what development is practical
because their attributes are generally not controllable or adaptable. Except for small-scale, sitespecific modifications, they simply must be accepted when considering, designing and evaluating
development. Key considerations are growing season, jet stream pattern, and moisture regime.
Only social actions on a global scale can influence the physical environment but communities
have the potential to determine future landscapes. Ecosystems are both dependent on their
physical environment and are susceptible to changes in that environment.
Development may destroy or impair the functions of a natural landscape. This report proposes a
three-tiered and sequential scale of judgement about ecosystem change and a proportionate
action:
• protect what exists,
• mitigate what is possible; and
• restore what is practical.
The loss of natural areas may be permanent, at least for the life of the structure or the duration of
new use. as measured in decades or centuries. Loss of area may impair the functioning of natural
areas. Time scales for potential loss or impairment must be projected into the future within
climate change predictions. These uncertainties require a precautionary approach to classifying
resource significance.
Judgements on the value of natural features have local, regional or provincial perspective.
Provincial legislation and policies have the sole responsibility to identify and classify the habitat
of endangered and threatened species, wetlands, coastal wetlands, areas of natural and scientific
interest and fish habitat as ‘provincially significant’. Classification of the remaining natural
features in a community is determined by planning authorities, as supported by Conservation
Authority policies and regulations, and guided by specific evaluation procedures set out by the
province. If they are identified on maps and by specific Official Plan text, but not considered
provincially significant, they are classified as ‘regionally designated’. All remaining natural
features are classified ‘locally important’, based on the Walkerton Inquiry’s conclusion that
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natural heritage features serve as the first line of defense in maintaining healthy watersheds,
adequate potable water, and public health.
5.1.1 Provincially Significant Features
5.1.1.1 Endangered and Threatened Species and Habitats
No ETS/ETS were observed during field studies or included in the literature reviewed.
There is/is no Regulated Habitat on the study area. The preferred habitat types of ETS in the
region are absent in the study area. Since the habitat protection provisions of the Natural Heritage
Policies of the Planning Act and the Endangered Species Act are similar, the general habitat
determination by the OMNRF is acknowledged as provincially significant.
5.1.1.2 Wetlands and Coastal Wetlands
There are unevaluated wetlands in the study area but no coastal wetlands.
5.1.1.3 Areas of Natural and Scientific Interest
There are no ANSIs in the study area.
5.1.1.4 Fish Habitat
No ETS of fish were observed during field studies or identified in the literature reviewed.
The preferred habitat types of ETS in the region (lake trout lakes, brook trout streams) are absent
from the study area. Since the habitat protection provisions of the Natural Heritage Policies of the
Planning Act and the Endangered Species Act are similar, the aquatic habitat evaluation by the
OMNRF is conclusive as provincially significant.
5.1.2 Regionally Designated Features
Where natural features are not provincially significant, they are either regionally designated in
the Official Plan or of local importance for a range of ecological functions that are important to
the local community.
5.1.2.1 Other Wetlands
The Official Plan designates the unevaluated wetlands in the study area as low and medium
density residential development. Lower Trent Conservation policies consider unevaluated
wetlands in the study area to be important for flood control and considered to be regionally
important.
5.1.2.2 Regional Natural Areas
There were no candidate regional ANSIs in the study area.
5.1.2.3 Fish Habitat
The federal Fisheries Act includes sections that define a national responsibility and concern about
fisheries and fish habitat. The province has an equal interest in these natural features and
provides directions for public lands and waters. The Official Plan designates aquatic habitat in
the study area as important and Lower Trent Conservation considers the aquatic habitat in study
area to be an intermittent warm-water stream.
5.1.2.4 Valley
None of the criteria for regional significance are met by the valley features in the study area.
While the valley is not determined to be regionally significant, the Official Plan designates the
valley in the study area for residential development. LTC policies recognize the importance of
valleys in the study area. Collectively their policies suggest that the features be considered
regionally significant.
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5.1.2.5 Wildlife Habitat
Since the information collected on the study area confirms the presence of rare plant
communities, SCC habitats, specialized habitats, and animal movement corridors, further
analysis is required. Based on the ecological land classifications and the appropriate ecoregion
criterion schedule, the wildlife habitats in the study area are compared to the criteria for a
judgement on the level of significance (Table 12).
Table 12. A Tabular Evaluation of the Significance of Wildlife Habitats in Study Area.
Study Area
ELC Codes
CUM1-1

MAS 1

SAM 1

Wildlife Habitat
Types

Waterfowl stopover area
Raptor wintering
Colonial nesting cliff
Colonial nesting ground
Butterfly stopover
Rare vegetation
Open country breeding bird
Waterfowl Stopover & Staging
Colonial Nesting Breeding Birds
Waterfowl nesting
Amphibian Breeding Habitat
Terrestrial crayfish
Waterfowl Stopover & Staging
Waterfowl nesting
Turtle nesting
Amphibian Breeding Habitat
Marsh Breeding Bird

Habitat Criteria
Fields with spring sheet water
>15 ha idle/fallow fields
Exposed soil banks
Islands in open water
>10 ha field & forest
S1, S2, S3 vegetation
>30 ha grasslands
<700 waterfowl use days
Active heronry of +5 nests
>120 m wetland buffer
Presence of multiple species
presence of ‘chimneys’
>700 waterfowl use days
>120 m wetland buffer
Presence of nests
Presence of multiple species
Shallow water & emergent aquatics

Study Area
Features

Present
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent

The criteria for provincial significance are not met by all but one function. The Official Plan
designates the natural features in the study area for low density residential uses. LTC policies
recognize the presence of wildlife habitat in the study area which would be regionally important.
The criteria suggests that cultural meadows can be potential waterfowl stopover areas for black
duck, wood duck, green-winged and blue-winged teal, mallard, northern pintail, northern
shoveler, American wigeon and gadwall. Potential habitats are those where there are fields with
sheet water in the spring, fields that flood during snowmelt and storm runoff provide important
invertebrate foraging habitat for migrating waterfowl. Agricultural field with waste grains are
also used.
5.1.2.6 Invasive and Nuisance Species Control
‘An ounce of prevention is better than a pound of cure’, is an applicable watch phrase for these
controls. Limiting site disturbance and progressively revegetating bare soil areas during
development is the most practical way of controlling the spread of invasive and nuisance
vegetation whose presence may also be accelerated by climate change events.
Effective control methods include physical removal, chemical herbicide applications and release
of biological agents. In many situations selecting the method is specific to the problem species,
timing the control is critical to success, repetitive applications may be necessity, multiple
techniques improve effectiveness, and biological agents can provide satisfactory results. All three
types of control may be necessary to achieve success (Table 13).
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Table 13. Mitigation Control Methods for Some Invasive and Nuisance Species.
Species

Habitat

Reproduction/
Dispersal

Potential Control
Methods

Open areas, disturbed forest
edges, ravines, idle pasture,
forests, wetlands. Shade or sun
tolerant
Open cultivated fields,
pastures, roadsides, disturbed
sites, forest openings,
shorelines, savannahs, prairies
Fields, hydro corridors,
disturbed forest edges, ravines,
heavy shade intolerant

Prolific seed production
distributed by birds, root suckers
and cut sprouts

Cut after peak flowering (MayJune) followed by 30% glyphosate
treatment; basal bark application of
8% triclopyr
Kill established clones two or more
times, late spring burning for
several years, repeated mowing

Garlic Mustard

River floodplains, forests,
roadsides, wooed edges and
forest openings. Shade or sun
tolerant.

Biennial whose prolific seeds
scattered by wind and animals

Japanese
Knotweed

Damp to dry soils along
streams and rivers in low-lying
areas, waste locations and old
homesteads, Prefers moist
unshaded sites.
Wetlands, stream and
riverbanks, lakeshores, ditches
and other disturbed wet areas

Extensive rhizomes that reach
220 m, rhizome dispersal by
water

Rich moist soils along streams
and ditches, roads, trails, forest
edges and fields.

Seeds spread by wind and water.

Invasive Phragmites rhizomes
can grow horizontally several
metres per year and this is the
most common method of
reproduction. Vertical plant
growth can reach 4 cm per day
and plants can produce
thousands of seeds annually

Invasive Phragmites reproduces
by dispersing seeds, by roots via
rhizomes, or by stolon fragments.
Dispersal can be natural through
water, air, or animal movement.

Adapted to many habitats such
as golf courses, parks,
agricultural areas, rivers,
streams and wetlands

Territories set up by mid-March,
eggs and hatched by early May.
Young fledge by late July.

Raccoon

Fields, forest, streams,
wetlands, idle barns, stump
fences

White-tailed Deer

Woodlands, wetlands,
agricultural areas, valleys

Breeding in the spring, birth of
young by May, then family
groups can be found in most
natural landscapes.
Breeding in November, fawns
born following May, doe/fawns
and bucks found in most natural
habitats

Plants
Buckthorn

Thistle

Dog-strangling
Vine & Black
Swallow-wort

Purple Loosestrife

Giant Hogweed &
Wild Parsnip
SAP TOXIC

Common Reed
CAUTION TO
DISTINGUISH
BETWEEN THE
INVASIVE AND
NATIVE REED
Animals
Canada Geese

Vegetative growth from
widespread (6 m) and deep (7 m)
roots, seed from insect pollination
Prolific seed production spread
by wind, regenerates from root
crown pieces

Perennial produces prolific seeds
dispersed by wind and water.
Cuttings can sprout.
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Physical removal of plants and
roots, two applications of
glyphosate at flowering and 3
weeks after every 3 years
Several years of control required to
deplete seed banks. Cut stems at
flowering. Mid-spring application
of glyphosate. Beetle inoculation
unproven.
Cutting stems several times each
year followed by 2% glyphosate in
fall and succeeding spring.
Physical removal of entire plant.
Apply aquatic-friendly glyphosate
after July-August blooming.
Release of 3 species of
Galerrucella beetles
Requires protective clothing and
professional removal for protection
from phytophotodermatitis.
Physical removal of tap root in
early May or early July.
Glyphosate effective. DO NOT
BURN OR COMPOST
Requires and Integrated Pest
Management approach including
mechanical removal, flooding.
Applying herbicides, burning and
introducing biological controls
(Archanan moth)

Modify farm practices (combining
vs swathing grains), grow natural
shrub barriers between water and
crop/lawns, establish lure crops,
employ scare devices, apply for
egg-sterilization/scare/kill permits,
allow hunting
Licensed trapping, professional
removal, guard animals, killing
Fencing, deterrents, guard animals,
hunting
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5.1.3 Locally Important Features
5.2.3.1 Surface Landforms
There are no Official Plan designations or Conservation Authority policies about the surface
features (drainage ditch, spill control berms) of the study area but the ecological benefits they
provide are locally significant. None of the criteria for regional significance are met by the valley
features in the study area. The Official Plan designates the valley in the study area as low-density
residential development. Lower Trent Conservation Authority policies recognize the importance
of York Creek valley and should be considered locally important.
5.2.3.2 Lakes, Rivers, Streams and Wetlands
There are no provincial wetland evaluations, Official Plan designations about wetlands in the
study area. However, Lower Trent Conservation policies recognize wetlands of any size provide
hydrological benefits that are locally significant.
5.2 Significance Summary.
Based on the natural heritage information collected and analyzed there are/are no features of
provincial significance in the study area. Based on the natural heritage information collected and
analyzed York Creek is regional important. Based on the natural heritage information collected
and analyzed the natural features in the study area are of local interest.
The determinations of significance for each feature are summarized in Table 14 and should be
considered in the design and approval of the development, as well as appropriate mitigation
techniques and potential restoration opportunities.
Table 14. Summary of the Significance of Natural Heritage Features.
Ecosystem
Habitat of Endangered and Threatened
Species

Wetlands

Area of Natural and Scientific Interest

Characteristics/ Criteria

Species
Habitat
Recovery Plan Area

Determination

Woodlands
Valleys
Wildlife Habitat

Significance
Category

NO
NO
NO

Local
Local
Local

Local

Provincially Significant
Coastal
Evaluated
Unevaluated

NO
NO
NO
YES

NA
NA
NA
Local
Local

Earth Science

NO

NA

Enrolled in CLTIP
Managed Forest Plan

NO
NO

NA
NA
NA

Type

NO

NA
NA

NO

NA
NA

Determination

Life Science

Conservation Lands

Present
in Study
Area

Determination

Determination

Prominence

Determination
Determination
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Seasonal Concentration Area:
Rare Vegetation Communities
Species of Conservation Concern
Specialized Habitat
Animal Movement Corridor

NO
NO
NO
NO

YES

Local

Type

YES

Local
Local

Determination

Fish Habitat

Determination

Note: The significance categories for each habitat type are Provincial, Regional and Local.

*

*
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6. Assessment of Potential Environmental Impacts
Conservation can bwe defined as “a state of harmony between men and land.” Ecological
functions can be impacted by many influences which may act singly or in combination, their
impact may be immediate or delayed, and the response may be apparent or hidden. Since the
objective of an EIS is to evaluate these potential impacts and reduce them as far as possible, it is
necessary to understand how the impact of change affects the environment. Naturally functioning
ecosystems have a set of characteristic responses to impacts or stressors. The current ‘health’ of
the study area needs to be understood so the cause of a change is distinguished from its effects. A
proper diagnosis provides the assurance of effective and achievable mitigation and restoration.
6.1 Scientific Probability
It is also important to realize that the science basis for judging impact is not measured in absolute
terms but based on probabilities: determining cause and effect; proposing effective alternatives;
selecting the least risky solution; and implementing the best options successfully. These realities
mean that a stressor may cause an impact given certain conditions are met. The change could be
immediate, or it could occur gradually over a long period of time. It may occur but be
immeasurable or hidden. The ecological system may also undergo internal changes that are
unexpected so making any judgment involves an element of subjectivity.
6.2 Impact Classification
Classifying impacts presents both ethical and scientific dilemmas. Leopold postulated that “We
abuse land because we regard it as a commodity belonging to us. When we see land as a
community to which we belong, we may begin to use it with love and respect.” This study
classifies an impact as ‘major’ if it has the potential for the significant loss of natural area OR
significant degradation of ecological functions. The impact will be classified ‘minor’ if the
potential impact is narrowly focused, affects only a small area, or may only impair, not destroy,
the local ecological functions. Where it is not possible to assign one of these two classifications
to an impact, it may be classed as ‘unknown or nil’ (impact unknown, not measurable, or has a
low probability of happening.
6.3 Anticipated Climatic Conditions
The cumulative effect of climate changes will be that ecological processes in natural landscapes,
which have evolved since glaciation, will be stressed and threatened. Maintaining ecological
diversity assists in adaptations to climate change, so protection of natural landscapes should be
the first step in an adaptive management strategy. While recognizing the uncertainty of climate
change predictions, it is not useful to await confirmations but to make interim decisions, monitor
ecosystem changes, and learn by adopting ‘best bet - no regret’ activities. To account for the
uncertainty involved in predictions, the evaluation of a development and selection of mitigation
or restoration techniques should be addressed by assuming a 50-year life to the new structures or
revised use. This half-century planning horizon should be used to predict a changed climatic
scenario against which the impact of the proposal is evaluated.
6.4 Environmental Concerns of the Proposal
The environmental concerns of most developments are that it will negatively affect natural
features in a significant way. A development has two footprints: a physical footprint in which the
potential impacts are direct, measurable, immediate and contained within the dimensions of the
development; and a virtual footprint in which the potential impacts are indirect, less definite,
spread over a much larger area, are incremental and accumulate through time.
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Freshwater ecosystems in their natural state will have a natural flow regime, maximum richness
of native species and a high complexity of biophysical habitats whereas degraded ecosystems
will require intensely managed flow regimes, lower native species richness, simplified channel
and floodplain structure, modified water chemistry, as well as limited species distribution and
abundance. Symptoms of ecosystem degradation include: declines in important species, increases
of invasive species, depletion of water supplies, encroachment of vegetation into river channels,
depletion of nutrients, accelerated erosion and sedimentation, changes in water temperature and
recreational appeal, and suitability for human consumption or industrial use.
Direct effects include loss of habitat area, degradation of habitat quality, fragmentation of habitat
integrity, introduction/displacement of native species by nuisance/non-native species, and
mortality of individuals. Indirect effects include: avoidance of habitat because of noise, dust,
chemicals, carbon dioxide, or pollution; barriers to movement; changes to the shape of the habitat
polygon; spread of exotic species; and impairment of habitat function and quality from
sedimentation, pollution, or nutrient enrichment. Cumulative effects occur through time and may
include reduced population size, population fragmentation, disruption of ecological processes,
hydrological regime changes, loss of communities and representation, species displacement,
increased disturbance, and increased human pressures on natural features.
Potential impacts from construction, operation or maintenance are similar but differ in their
timing. Potential construction impacts occur during a brief period whereas operations and
maintenance impacts can be persistent, accumulate through time, and may be the consequence of
a single, or multiple activities.
The environmental concerns of the proposed development are that the ‘hardening’ of the natural
cover may decrease the functioning of York Creek to pass snowmelt and storm event rains
without regular flooding.
6.5 Impact Assessment
Assessment integrates several potentially opposing perspectives that Leopold recognized, “A
thing is right when it tends to preserve the integrity, stability and beauty of the biotic community.
It is wrong when it tends otherwise.”
The potential impacts (stressors) being anticipated from the development in a naturally
functioning site ecosystem can be grouped into four categories: physical, chemical, biological
and social. In each category, the potential impact may affect an area and/or one or more of its
ecological functions.
6.5.1 Potential Physical Impacts
6.5.1.1 Natural Area
There will be some loss of floodplain.
6.5.1.2 Ecological Function
Some of the functions that are provided by the local wetland would be affected by reconfiguring
the creek alignment.
6.5.1.3 Assessment
Some of the wetland area and some of the functions performed by the 120 m buffer will be
altered. The York Creek Development Area floodline investigation updated the site hydrology
information, downstream channelization would correct the low flow controls of the SWMF,
revised the developable area, an easement from the Trenton Christian School should be secured
to access and maintain the drainage function of the creek bed, and previous peak flow
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calculations were overestimated and corrections were provided. The types of habitat and the area
being converted will have a significant affect within the site but minimal effects on the health of
the small unnamed sub-watershed. These impacts are considered ‘minor’ (Table 15).
Table 15. Minimum Preferred Patch Areas and Corridor Widths for Plant and Several Animal
Groups.
Taxa

Corridor Width Ranges* (m)

Plants
Herpetofauna
grassland birds
wetland birds
woodland birds – interior species
woodland birds – edge species
small mammals
large mammals

0 – 30 – 100
0 – 30 – 200
not applicable
not applicable
0 - 60 – 1,700
0 – 30 – 100
0 – 60 – 100
0 – 100 – 4,800

*-three distances are shown to reflect the minimum recommended width (first two numbers) and the upper recommended width.

6.5.2. Potential Chemical Impacts
6.5.2.1 Natural Area
The loss of the grassland may result in a decrease of the site’s ability to sequester carbon dioxide,
a key climate change factor.
6.5.2.2 Ecological Function
There may be some transfer of household chemical contaminants being transported into the local
wetland and stream in the runoff from hard surfaces during weather events (snow melt, wind or
rain events). The fine surface soils have ‘Imperfect’ to ‘Poor’ natural drainage characteristics
which may allow percolation of household chemicals into the ground water on site (Table 16).
Table 16. Nutrient Loading from Different Land Uses.
Nutrient

Total Phosphorus
Total Nitrogen

Forest Cover

Turf Cover

0.5 lbs/ac/yr
0.8 lbs/ac/yr

1.9 lbs/ac/yr
8 lbs/ac/yr

Impervious Cover
3 lbs/ac/yr
14.5 lbs/ac/yr

6.5.2.3 Assessment
The nutrient removal capability of natural cover, particularly wetlands can be between 92 % and
98 % for suspended solids, nitrogen (all forms) and phosphorus. The decrease in carbon
sequestering and the possibility of serious chemical contamination from households and
agriculture (sediment, attached nutrients, some pesticides and contaminants) sources are both
considered to be ‘minor’.
6.5.3 Potential Social Impacts
6.5.3.1 Natural Area
The site is currently being used as open space and agricultural production. Conversion of this
area to a residential use may be viewed positively because of the limited availability of housing
and may defer escalating costs of purchasing.
6.5.3.2 Planning and Servicing
Residents of Trenton may view this change as beneficial since the development is occurring
within the Town boundaries and not on productive agricultural lands in the township. The
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development will result in economic benefits to the local businesses and will add diversity to the
Town’s society.
The proposed development will require an OP and ZB change which will invoke a public forum
to discuss the implications of this change. This will engage adjacent landowners and the City
residents about the potential changes and deal openly with the issues they raise. The proposed
development will also increase the use existing services of CQW and its infrastructure (roads,
sewers and water).
6.5.3.3 Assessment
The impact of converting this site to residential use and its effect on residents and municipal
services, considering the extent of existing adjacent residential uses, is considered ‘minor’
(Table 62).
6.5.4 Potential Biological Impacts
6.5.4.1 Natural Area
Some of the changes being proposed will result in the loss of wetland area and fish habitat
(Figure 17) and may affect the ability of the area to moderate flooding.
Table 17. Runoff Coefficients for Different Land Uses.
Forest Cover
0.05

Turf Cover
0.10

Impervious Cover
0.95

6.5.4.2 Ecological Function
The changes proposed within the 30 m setback from a wetland may affect some of the wetland
functions in those areas. These include groundwater recharge, groundwater discharge, flood stage
alteration, sediment stabilization and nutrient removal. It will not affect production export,
aquatic diversity or wildlife diversity (Table 18).
Table 18. Watershed Functions Provided by Wetland Types.
Wetland
Type

Depressional

Description

Functions & values

Riverine

Topographic depressions that are isolated or with inlets
& outlets
Surface discharge on slopes of groundwater that does
not accumulate
Low topographic gradients (e.g. glacial lake beds) with
moderate to abundant rainfall
Floodplains and riparian corridors of stream and rivers
(>2nd order)

Fringe

Adjacent to takes & estuaries

Slope
Flat

Flood storage, habitat, pollution abatement, erosion
control
Habitat, pollution abatement, erosion control
Habitat pollution abatement, flood storage, limited
recreation
Flood conveyance & storage, shoreline protection &
erosion control, pollution abatement, fish & wildlife
habitat, recreation
Habitat, pollution abatement, water supply protection,
shoreline protection & erosion control, recreation

Development within or adjacent to a naturally functioning ecosystem may result in the
introduction of a non-native species or favour a nuisance species over native species and change
the resident plant or animal community. Efforts to reduce site disturbance beyond the footprint of
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the development envelop should be taken through project design, timing, and delivery, including
the potential of requiring control of the unwanted vector (plant, animal, insect, etc.).
Changes in the flow regime of York Creek could disrupt the traditional hydrology adaptations of
the wetland.
6.5.4.3 Assessment
The potential for non-native or nuisance species control (physical, chemical or biological) may
exist since they are present in the adjacent areas and may invade disturbed locations in the study
area. The proportion of the natural habitat in the sub-watershed that is being lost and the extent of
degradation in the functioning of these natural habitats is considered ‘minor’.

*

*
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7. Protection, Mitigation, and Restoration
There are three sequential principles can improve the probability of sustaining a functioning and
ecologically healthy landscape:
• protect as much of the existing natural area as possible because even if some functions
are degraded, they will continue to provide societal benefits until such future time when
the site can be restored to better health;
• mitigate as many of the negative effects as feasible by employing techniques that can
diminish potentially negative impacts; and
• restore what is practical and ecologically valid.
7.1 Natural Heritage Protection
Securing natural heritage features and buffers is the first step in protection. Without having secured
the site in some fashion, mitigation of impacts or opportunities for restoration may never be possible
or if it occurs, may not result in an adequate term of protection to allow the ecological benefits to
materialize. There are many mechanisms to secure features which range from intensive to extensive.
Choosing the appropriate level of protection is determined by matching the value of the features and
the risks of its benefits being converted or lost.
7.1.1 Intensive Techniques
Intensive techniques include ownership, easements or management agreements which focus on the
individual parcel of land on which the feature sits. Fee-simple ownership is the most expensive and
secure form of resource protection (Figure 42). Natural features on the property are in the fee-simple
ownership of Klemencic Homes and are secure.
7.1.2 Extensive Techniques
Extensive techniques include avoidance, land use regulations (Special Policy Areas, Official Plans,
Zoning bylaws), tax rebates, stewardship practices such as conservation corridors. These approaches
are typically not site-specific and are less protective.
Land use regulations are established by the province and local planning authorities to guide
development that achieves the type of community that local society desires and prevents conflicts
between land uses by integrating planning and environmental approval processes. Tax incentives
are directed at income or property: Ecological Gifts program provides income tax breaks for the
donation of ecologically important lands; MFTIP and CLTIP property tax incentives are given to
owners in exchange for agreements to protect the feature. A wide range of voluntary stewardship
practices are available to protect the feature based on the interest and capability of the owner.
Klemencic Homes is a responsible landowner and is following all the federal, provincial and
municipal requirements as defined in the current Official Plan and the suggestions for resource
protection in the Quinte Remedial Action Plan.
7.1.2.1 Avoidance
Under two pieces of federal legislation, the Migratory Birds Convention Act (MBCA) and the
Fisheries Act (FA), the preferred approach to protection, is avoidance. The MBCA contains no
provisions for the destruction of habitat while the FA approach is to avoid habitat destruction
unless there is equitable or greater compensation for the loss of habitat quantity and quality.
Reconstruction of the York Creek alignment should be done outside of the breeding season of
migratory birds. When the fisheries study is complete, the requirements of the Department of
Fisheries and Oceans should be adopted (Table 19).
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Table 19. Fisheries Act Exclusion Criteria for Bridges, Causeways and Culverts.
Bridges, Causeways &
Culverts

Maintenance (including
gradual removal of debris and
accumulated sediment)
Repairs
Replacement
Removal

Exclusion Criteria under the Fisheries Act
No downstream flooding; no extreme downstream flows; suspended sediments remain within
acceptable limits for fish; unlikely stranding of fish
No increase in the footprint below the highwater mark; no new fill below the highwater mark
No new fill below the highwater mark; no channel realignment; no channel narrowing; no
complete obstruction of fish passage during timing windows; providing alternative fish
passage; working in the dry and out of flowing water
Working out of flowing water

7.1.2.2 Conservation Corridors
Conservation corridors are vegetated areas that are retained around the perimeter of protected
natural areas to reduce potentially negative nearby land uses and are referenced as ‘adjacent
areas’ in provincial planning documents and ‘buffers’ in land stewardship approaches. Their
protective functions include filtering, trapping and treating sediments, stabilizing soils, reducing
flood and drought risk, and providing natural habitat. Their design is determined by the features’
area and sensitivity, type of threat and intended retention.
Properly designed buffers can provide many beneficial landscape functions: water quality,
biodiversity, soil conservation, economic benefits, protection and safety, aesthetics and
recreation. The beneficial functions vary directly with the width of buffers (Figure 20).
Table 20. The Preferred Corridor Widths of Flora and Fauna.
Flora & Fauna Type

Plants
Insects
Fish
Herpetofauna (snakes & turtles)
Birds – Forest Interior Species
Birds – Edge Species
Mammals – Small
Mammals - Large

Minimum Corridor (m)
30
30
30
30
60
30
60
100

Upper Width Preference (m)
100
60
60
180
1,500
100
2,000
4,000

7.1.2.2.1 Corridor Width
Corridor widths need to be wide in densely developed landscapes and if they are intended to
function for decades and provide long-term benefits. Local planning authorities (municipalities
and Conservation authorities) have defined the local buffers as 15-30 m (50-100 ft) for warmwater streams.
The realignment design has a two-staged channel: a first stage low-flow channel to convey
predictable peak runoff from four predicted rain events annually; a second stage channel to
accommodate the 100-year storm event and provide maintenance access. This linear area would
be fenced to reduce maintenance and provide for public safety. It should incorporate largemammal exit gates to escape if accidently trapped in the corridor. Normal fencing mesh size is
suitable for most wildlife.
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7.1.2.2.2 Aquatic Habitats
Riparian corridors provide woody debris for habitat structure, maintain stream microclimate,
foods and protect water quality. There will need to be a balance in the maintenance strategy
between unobstructed movement of peak flows and retention of suitable fish habitat (Table 21).
Table 21. The Range of Corridor Widths that Maintain Aquatic Habitats.
Edge Effect

Woody Debris & Litter Supply
Aquatic Species Diversity
Water Temperature Moderation

Minimum Corridor Width (m)
30
27
6

Optimum Width (m)
120
45
30

7.1.2.2.3 Patch Size
Patch size varies with the species being targeted, the quality of existing habitat and the density of
development (Table 22). In this case it potentially applies to improving wildlife and fish habitat
in the wider portions of the riparian area of York Creek just upstream of Wooler Road.
Table 22. The Preferred Patch Size of Flora and Fauna.
Flora & Fauna Type

Plants
Insects
Herpetofauna (snakes & turtles)
Grassland Birds
Waterfowl
Forest Birds
Small Mammals
Large Mammals
Large Predators - Bear

Minimum Patch Size (ha)
2
4.6 sq m
1
5
5
2
1
16
1.5

Upper Patch Area (ha)
100
1
15
55
NA
40
10
518
2,200 sq km

7.2 Mitigation of Potentially Negative Environmental Impacts
The design of developments can assist in avoiding impacts by incorporating widely applied,
scientifically valid, and economically adaptable construction techniques. Many terms are used to
describe environmental considerations of impact, but in this study their meaning is: ’mitigation’
- protect, modify, alleviate or enhance overall benefits; ‘rehabilitation’ - improve historic
functions or values; ‘remediation’ - correct specific deficient functions; ‘reclamation’ - recover
past site functions; ‘enhancement’ - change a specific function or value; ; and ‘restoration’ purposeful change of existing functions to some historic ecological condition.
Similar mitigation techniques can be grouped into classes that simplify descriptions. For
example, most development requires site preparation that involves clearing vegetation, digging a
foundation, constructing a structure, and restoring the site to some changed condition by filling,
planting or seeding. Each of these steps can be mitigated with standardized best management
practices. There are usually no residual negative effects if the mitigation techniques are chosen
selectively, installed correctly, inspected regularly (e.g. monitoring severe weather conditions),
and facilities are maintained in good working order.
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7.2.1 Movement Corridors
Impact mitigation of development on significant wildlife habitats can be designed for specific
wildlife habitat (e.g. seasonal wildlife habitat) but the only applicable type in the study area is a
movement corridor (Table 23).
Table 23. The Potential Effects of Development and their Mitigation in Movement Corridors.
Habitat Function
Cervid Movement
Corridor (along riparian
areas, woodlots, & narrow (<
100 m) landforms such as
ravines, ridges)

Potential Effects

Mitigation Options

Site alteration/loss

Protect SWH area (width & habitat complexity); Prevent
clearing; Minimize development footprint, do not bisect
narrow features & locate at edge; Locate developments 120
km from SWH; Retain visible barriers along corridors

Human disturbance

Educational programs & signage; Control pets; Rehabilitate
pits to shrublands if above water table; Reducing speed
limits on adjacent roads (March-April & November to
January); Fencing should be deer-friendly (split rail not
page wire); Roadway signage; Install underpasses in high
use roadways & reflectors
Protect vernal pool edges (30 – 230 m); Retain all adjacent
vegetation; Specially design subdivisions (clustering); Limit
extraction activities that affect moisture existing regime;
Apply 120 m protective buffer from wind power & solar
panels; Prevent movement of road sediments; Install
sufficient culverts in roadways to allow movement & reduce
mortality; Construct road crossing structures

ESA affiliated species –
None
Amphibian Movement
Corridors (linkages between
breeding ponds and
summer/winter habitat; 30 m
vernal pool perimeters)
ESA affiliated species –
Jefferson Salamander,
small-mouthed Salamander

Site alteration/fragmentation/loss

Human disturbance
Site alteration/loss

Plant adjacent areas to trees
Protect SWH areas; Prevent clearing, dredging, infilling,
grading; Limit development footprint & locate along edge
Schedule works in the fall & winter; Retain visible barrier
along edge; Retrain existing hydrology; Prevent
contaminants, fertilizers; Prevent discharge waters from
entering from off-site & direct through settling ponds;
Rehabilitate pits to wetland habitat; No wind power & solar
panels within 120 m; Employ multiple culverts in roadways
to balance water levels; Implement speed limits; Intercept
surface waters with settling ponds to remove sediments

Human disturbance

Fence off areas to public access

Marsh Bird Breeding
Habitat
ESA affiliated species –
Least Bittern, King Rail

7.2.2 Aquatic Habitat
Mitigation of impacts to aquatic habitats requires consultation and approvals with federal,
provincial and regional planning authorities. Best management practices are summarized in
Tables 24 and 25.
Table 24. Summary of Best Management Practices for Working in Fish Habitat.
Perturbation Type

Construction Sites
In-water Works
Erosion
Sediments

BMP

Avoid meander bends, braided streams, alluvial fans, and unstable sites
Adhere to in-water sediment and erosion controls; Employ stream simulation
design; Construction in dry site conditions, apply the timing guidelines
Immediately cover disturbed areas with mulch; Reduce the amount of time soil is
exposed; Use erosion control blankets; Apply gravel sheeting; Keep water off
exposed soils by constructing slope drains and diversion ditches
Construct fence barriers and/or berm barriers; Apply fiber mats; Construct
sediment basins/traps; Use filter bags; Employ turbidity curtains
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Table 25. Fish Habitat, Effects of Development and Mitigation Techniques.
Habitat

Fish Habitat

Effects of
Development

Sedimentation; spill
contamination;
temporary
restriction of fish
migration;
bathymetric
changes.

Proposed Mitigation Techniques

Develop & implement an Erosion and Sediment Control Plan; flag, stake and/or erect
barriers by qualified professional (biologist) to mark stream buffer prior to work; no
encroachment by workers or turbidity from equipment; install silt fencing & progressively
remove silt buildup; buffer of 30 m around refueling, washing, storage areas; schedule
inspections (daily during construction, spring run-off & severe weather); resolve issues in
a timely fashion; emergency spill kits on site; utilize sand bags filled with clear stone or
pea gravel; use plastic sheeting for coffer dams; pre-position all equipment; pre-work
sweeps within 5 m of stream course; silt barriers along sensitive habitats within 30 m of
work site; schedule work between July 15 – March 15; monitor construction perimeter
daily when site is active; remove coffer dam within 3 weeks; relocate entrained fish;
screen pump intake to preclude fish; treat effluent within 30 m of watercourse; removal of
only sediment above the natural soil horizon.

While the protection of fish habitat has been addressed previously, there are a number of practices
to mitigate various types of construction activities (Table 26).
Table 26. Summary of the Modifications to Aquatic Habitats and Potential Mitigations to Protect
Fish Habitat.
Purpose of
Modification

Water Crossings

Type of
Modifications
Extensions
Liners
Like for like design
replacement
Upgraded replacement

New Crossings (short
construction period;
consider cumulative
effects; avoid
upwellings; avoid
changing channel
morphology

Removal or
Decommissioning

Indirect fish habitat

Low sensitivity habitat
Moderate sensitivity
habitat (infilling
channel may require
authorization)
Highly sensitive or
critical fish habitat
(infilling may require
authorization)
Species at Risk habitat

Potential Mitigation Techniques
No channel realignment; no infilling; footprint avoids important habitat
or upwellings; fish passage unimpeded; no destabilization of adjacent
channels
Fish passage unimpeded; no destabilization of adjacent channels
No fish passage concerns (e.g. perched crossing, undersized crossing,
velocity barrier); similar or better design
Design alleviates passage concerns (culvert diameter, bridge span width,
embedded intro substrate, integrate low flow capability, create plunge
pools, stream dynamics not destabilized; stabilized bed-level crossings
Stabilization of slopes with rip-rap, erosion blankets, and site restoration

No downstream channel destabilization or sediment deposition;
appropriate crossing size and adequate erosion protection

No infill (bankfull width spanned); no channel realignment; no
destabilizing of stream dynamics
No infill (bankfull width spanned; moderately important fish habitat); no
channel realignment without authorization; no destabilizing of stream
dynamics; fish passage maintained during construction and future
operation
No infill (bankful width spanned, highly sensitive/critical fish habitat);
no channel realignment without authorization; no destabilizing of stream
dynamics; fish passage maintained during construction and future
operation
Letters of Advice (LOA) and Authorizations (CEAA) compliant with
SARA; LOAs compliant with Sections 32, 33 and 58 of SARA Schedule
1 species (mussels & fish); CEAA reviews ensure SARA and Special
Concern species protected; SARA permits required for water crossings;
fish passage for Schedule 1 species maintained
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7.2.3 York Creek

There will likely be a need in the future to upgrade the SWMP that lies at the headwaters of York
Creek and control water flows through the study area. Consideration for that work must recognize
its importance to the study area by incorporating suitable measure (Table 27)
Table 27. Fish and Fish Habitat Impact and Mitigation Summary for an Intake Pond.
Pathway of
Effect

Stressors
(Potential
Impacts)

Cause/Effect
Relationship

Bank instability
and soil exposure;
re-suspension of
sediment; oil,
grease and fuel
leaks from
equipment

Placement of
materials or
structure in
water; coffer
dams to enable
the site to be
excavated in the
dry while bypassing the flow
through a bypass channel

Bank instability
and soil erosion
may result in
sediment entering
the fish habitat;
operation of
equipment in the
water would result
in increased
turbidity and
sediment transport;
oil, grease and fuel
leaks may
contaminate fish
habitat

Change in channel
morphology,
hydraulics &
substrate
composition

Reduction in
habitat diversity &
productivity;
reduction in food
supply; temporary
restriction in fish
migration

Water extraction
(de-watering of
site to facilitate
operations in the
dry)

Temporary
reduction in flow;
entrapment of fish;
re-suspension of
sediment

Enclosed water
will be drained
from site through
the dam by
removing the stop
logs and pumping;
fish may be
trapped within the
enclosed area

Industrial
equipment use
-excavators

Flow
management

Temporary
reduction &
blockage in flow
during and
immediately after
coffer dam
installation & prior
to by-pass channel
becoming
functional

Fish passage

Temporary
restriction of fish
migration

Excavation

Excavation of the
area required to
remove the
accumulated
silt/sediment

Mitigation Measure

Sediment and erosion control measures will
be installed to isolate the work area; except
for a clean excavator bucket, heavy
equipment will be prohibited from water
entry; no refuelling of equipment will be
allowed within 30m of the stream; all
equipment will be clean and maintained so
no oil, grease or other contaminants are on
the surface of the machine, and so no leaks
occur; emergency spill kits will be located
on site, and with equipment

Utilize sandbags filled with clear stone or
pea gravel and plastic sheeting for coffer
dams; material and equipment required for
coffer dam installation will be on-site prior
to start of operations

Residual
Effects

No residual
negative effect
is expected if
mitigation
techniques are
followed and
properly
installed.

No residual
negative effect
is expected if
mitigation
techniques are
followed and
properly
installed

Undertake fish relocations from enclosed
area; screen the pump intakes to preclude
fish entrainment; treat de-watering effluent
at a site >30m from the watercourse

No residual
negative effect
is expected if
mitigation
techniques are
followed and
properly
installed.

Placement of
temporary crossing
may restrict flow
through the site

Install coffer dam and turbidity curtains
upstream and downstream of culverts;
maintain downstream flows by pumping
flow around the site

No residual
negative effect
if properly
installed.

Placement of coffer
dams may prevent
any passage
through the site

Limit period of year when in-water
operations are allowable (July 15 to Sept.
30); limit duration of coffer dam installation
to 3 weeks during driest period of the year
when fish passage requirements are minimal
Excavation will occur in the dry within a
coffer dammed area; creek flow to by-pass
excavation; limit period of year when inwater operations are allowed to period of
July 15 to Sept. 30.

No residual
negative effect
if properly
implemented.

Bank instability
and soil erosion
may result in
sediment entering
fish habitat
Rapid re-flooding
of the site may
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Pathway of
Effect

Site restoration

Stressors
(Potential
Impacts)

Removal of coffer
dams; restoration
of flow; final
landscaping

Cause/Effect
Relationship
cause erosion and
sedimentation
downstream;
prolonged soil and
granular exposure
may result in
erosion and
sedimentation

Mitigation Measure
Stage flooding of the new channel by
removing the downstream coffer dam first;
maintain erosion and sediment control
measures

Residual
Effects
No residual
negative effect
if properly
implemented.

7.2.4 York Creek Floodplain

The floodplain of York Creek widens significantly just before passing under Wooler Raod. It is
possible to improve the wetland habitat given sensitivity in construction (Table 28).
Table 28. Wetlands, Effects of Development and Mitigation Techniques.
Habitat

Wetland

Effects of
Development

Degradation of
condition/functions;
changes to
hydraulics; spill
contamination; new
edge creation;
recreation access;

Proposed Mitigation Techniques

Flag, stake and/or erect barriers by qualified professional (ecologist) to mark buffer prior
to work; no encroachment by workers or equipment; install silt fencing; install sediment
control techniques (perimeter silt fencing, mud mats on access trail, use of silt bags);
buffer of 30 m around equipment refueling, washing, storage areas; limit changes in land
contours to retain natural drainage patterns; schedule inspections (daily during
construction & severe weather); resolve issues in a timely fashion; emergency spill kits on
site; precede activities between May 1 and October 14 with prior professional inspection;
move any turtles more than 30 m from work site; staff training on identification, handling
& reporting animals; monitor construction perimeter daily when site is active; retain
shoreline vegetation.

7.2.5 Culverts
Two culverts are proposed to pass the waters of York creek through future and existing
roadways: Hillside Meadows link road; and Wooler Road. The interior road will service local
traffic while Wooler Road services a significant diverse traffic type (local, agricultural, and
commercial) and volume. Most of the mitigation techniques apply to both crossings but vary in
scale and complication. The internal road has not been constructed but Wooler Road is an
existing and active regional highway.
Construction can be defined by classes of general, sequential, activities that are known
beforehand. Each type of activity has an associated suite of potential impacts which can be
variably mitigated by selecting one or several techniques from a wide range of proven practices.
Whether the potential impact occurs is dependent on the character of the proposed development.
Such variables as the location and type of development, the equipment being used, the scheduling
of construction, and many other factors need definition before potential impacts, or the
probability of them occurring, can be addressed.
There are two complimentary approaches to selecting effective mitigation techniques: identify
the standard set of construction practices that will be used to complete the proposed development
and selecting mitigation techniques appropriate to the practice (Table 29, 30); and address
mandated environmental concerns by avoidance or selecting applicable mitigation techniques
where that is not feasible.
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Table 29. Matrix of Construction Activity, Potential Negative Impacts and Proposed Mitigation
Techniques.
Construction
Activity

Installation of
impervious surfaces
(temporary/permane
nt trail construction)

Use of Industrial
equipment

Dewatering to create
a dry work area
Flow management
Stockpiling
materials and
dredged materials
Accidental release
of machinery fluids
Site restoration

Potential Negative
Impacts

Increase in surface
runoff; changes in
surface water drainage
patterns; fragmentation
of existing habitat.

Bank instability, exposed
soils, sedimentation,
leaks of fuel/lubricants,
turbidity.
Temporary reduction in
flows; entrainment of
fish; resuspension of
sediment
Temporary
reduction/blockage of
flow during installation
of temporary berm
Exposed soils, potential
sedimentation
Soil and water
contamination
Final landscaping
suitable; removal of
sediment controls.

Proposed Mitigation Techniques
Maintain vegetative buffers around water features; control the quality of
storm-water with silt bags; minimize grading; maintain existing drainage
patterns; install crossing structures (steel plate); install barrier fencing;
schedule construction to avoid spawning periods; locate work site above
seasonal highwater mark.
Control measures to isolate work area; equipment prohibited from
watercourses unless on ice or floating barges; limit machinery fording to a
one-time event; construct temporary crossing structures at sites with steep
erodible banks & beds; minimize work on slopes; no refueling within 30 m of
watercourse; routine equipment maintenance will improve cleanliness &
prevent introduction of invasive species; emergency spill kits on site.
Relocate fish; screen pump intake to preclude fish; control rate & timing of
pumping; restrict water taking during drought periods.
Install coffer dams & turbidity curtain up & downstream of work site;
maintain flows by directing water around work site; implement infiltration
techniques.
Erect barriers around site; storage beyond 30 m from woodlands, wetlands or
watercourse; use silt bags before effluent reenters watercourse.
Train staff on the proper spill plan procedures; contact the MOECC Spills
Centre and follow their recommendations; retain emergency spill kits on site;
wash, refuel and store chemicals more than 30 m from wetlands, woodlands
and water bodies; dispose of waste materials at approved off-site locations.
Maintain erosion control measures until site is stabilized; remove all nonbiodegradable material.

Table 30. Environmental Concerns of Development and the Applicable Mitigation Measures.
Environmental Concerns

disposition of dredged material in
floodplain

channelization through a wetland and
within 30 m of a cold-water stream

Stormwater management

loss of riparian vegetation
loss of fish habitat;
entrainment of fish in the dry intake
pond;
disruption of fish spawning activity

Applicable Mitigation Measures

Placed away from stream and out of the floodplain within a temporary protective berm
fitted with a filter bag outlet before allowing discharge of the water into the existing
artificial ditches which empty into the creek.
Activity planned for dry season. Construction time is limited. Filter cloth barriers will be
maintained along both sides and over entire length of creek within 5 m of stream bank
but as far away as possible. Maintenance trail to be placed on geotextile cloth. Trail
materials are 300 mm crushed washed stone. Trail to be removed by September 30.
Green rooftop gardens that decrease runoff; rain gardens are shallow vegetated
depressions that collect rainwater from impervious surfaces; bioswales are broad
shallow linear channels that are planted with dense vegetation to displace gutters and
sewers; rainwater harvesting collect and store rainwater for future use; permeable
pavement allows rainwater to infiltrate the subsoil; stormwater bump-outs are curb
extensions filled with vegetation that protrudes into a paved roadway to divert runoff;
planting trees to create natural pervious surfaces and mimic natural conditions on a
block-by-block scale.
Vegetation should be replaced progressively throughout construction. Trimming of bak
trees should be considered. Hydroseeding of all exposed surfaces with a conservation
mixture that is attractive to insects is suggested in open sections. Subsequent plantings
of shrubs rather trees should retain clear machine access.
Intake pond in stream will be temporarily dry which a natural condition for intermittent
waterways; Create refuge pools in creek bed.
Dewatering of creel alignment will be gradual, and all entrained fish will be transported
and released.
Construction period is planned to start in late July to avoid the spawning period for other
fish species and be completed by September 30 to avoid the brook trout spawning
period.
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sedimentation of downstream fish
habitat

Machinery will operate from dry land. Basin will be kept dry throughout dredging
activity. All incidental effluents will be passed through silt bags before re-entry to
stream.

Soils in the study area are mainly fine textured. Fortunately, the landscape if generally flat and
erosion may be more difficult to predict. Several mitigation techniques are applicable to both
construction and operational activities and agricultural practices (Table 31).
Table 31. Erosion Mitigation Techniques.
Purpose

Protection of Exposed
Surfaces
Control of runoff
Filtering
Impoundment

Type

Erosion Mitigation Techniques

Vegetative

Seeding, mulching, seeding & mulching, hydro-seeding, sodding

Non-vegetated
Physical

Rip-rap/rubble/gabions, netting, matts, aggregate covering, paving
Selective grading and shaping, roughened surfaces, benches,
rock/strawbale/diversion berm, diversion ditch, energy dissipation, check dams
Buffer strips, sod, brush
Filter berm, strawbale/rock filter
Strawbale/sandbag/excavated sediment trap, sediment bag

Vegetative
Non-vegetative
Physical

7.2.6 Timing
Impacts can also be mitigated by avoiding critical periods for the natural feature. For example,
work would not commence until after the closure period for resident fish species ends (July 15)
and be completed by the commencement of the spawning closure period on October 1 (Table 32).
Table 32. The restricted activity timing windows for the protection of spawning fish, developing eggs,
and young fish.
Spawning Period
Spring
Fall

Species

Most species
Brook trout, Lake Trout

Period When No In-water Work Can Occur
March 15 to July 15
October 1 to May 31

7.2.7 Exclusion Fencing
Exclusion fencing must be placed around active construction sites (creek alignment, active
stockpiles of construction materials or dredged material). Temporary Exclusion Systems consist
of light duty silt fence barriers and must be installed two weeks prior to active construction. The
installation of these systems should be inspected by an environmental specialist prior to active
construction. Any works planned during the exclusion periods should be preceded by a survey of
the construction site conducted by a qualified avian/wildlife biologist.
7.2.8 Permitting Process
The permitting process for this project will ensure that the agencies responsible for the type of
work proposed will all review the project concept before work commences: Department of
Fisheries and Oceans (DFO) may be sent a ‘Request for Review’; MNRF may have a
requirement under the Lakes and Rivers Improvement Act for a ‘Shoreland Work Permit’; and
LTC will receive this study for a ‘Permit to Dredge’.
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7.2.9 Planting and Seeding
All plants chosen to restore a site should be selected from their naturalness and hardiness.
The most suitable species to plant is dependent on four soil conditions: drainage and depth to the
water table; soil texture class; presences of free carbonates; and depth to bedrock or the rootrestricting layer such as a pan or standing water.
Soil depths under 16 inches are likely drought prone. Exclude areas of seasonal flooding or
ponding and dry southwest slopes that are lightly vegetated. Treat heavily vegetated sites before
planting (e.g. brush-hogging, scalping, scribing, or applying herbicides). The species to be
planted should factor in these site conditions (Table 33).
Table 33. Species Site-condition Preferences.
Soil
Texture
Sandy

Loamy
Clay

Well to Moderately Well-drained Soil
White & red pine, white & Norway spruce, white cedar, larch, red
& burr oak
White & red pine, white & Norway spruce, white cedar, larch, red
maple, red & burr oak, black walnut
White pine, Norway spruce, white cedar, larch, red maple, burr oak,
black walnut, shagbark hickory

Imperfect to Poorly-drained
Soil

Tamarack, white & black spruce, white
cedar
Tamarack, white & black spruce, white
cedar, red & silver maple
Tamarack, black spruce, silver maple

With droughts as a potential impact of climate change, consideration should be given to planting
species that are drought tolerant or have a low water demand (Table 34).
Table 34. Moisture Preferences of Plant Groups.
Plant Group & Species
Trees
Green Ash
Honey Locust, Crabapple, Sumac
Sugar Maple, White Ash, Butternut, Black Walnut, Trembling Aspen,
Black Cherry, Basswood
Red Maple, Birch species, Oak species
Shrubs
Red-osier Dogwood, Hawthorn, Forsythia, Ninebark, Rugosa Rose,
Elderberry, Spirea
Chokecherry, Honeysuckle, Raspberry, Meadowsweet, Highbush
Cranberry
Burning Bush
Vines & Ground Cover
Sedum
Virginia Creeper
Trumpet Vine, Periwinkle
Clematis
Grasses
Orchard Grass, Fescue
Sedges
Perennials
Yarrow, Hen & Chickens
Chives, Daylily, Iris, Shasta Daisy, Bergemont
Swamp Milkweed, Aster, Coneflower, Poppy
Spring Beauty, Sensitive Fern
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Select plants with the most ecological benefits. Native red maple flowers early and provides
bumblebees with an early source of nectar, monarch only chooses milkweed to deposit its eggs
and feed its caterpillar stage, turtlehead is the host plant for the Baltimore checkerspot butterfly,
golden Alexander is the host plant for the swallowtail butterfly, and cardinal flower as well as
beebalm are favoured by hummingbirds. Non-spreading native plants include blue false indigo,
foxglove beardtongue, bottle gentian, dense blazing star, stiff goldenrod, Indian grass, little
bluestem. If the intent is to plant and encourage seedlings to disperse, then grey-headed
coneflower, Queen Anne’s Lace and cup plant should be selected.
7.2.10 Invasive and Nuisance Species Control
‘An ounce of prevention is better than a pound of cure’, is an applicable watch phrase for
vegetation controls. Limiting site disturbance and progressively revegetating bare soil areas
during development is the most practical way of controlling the spread of invasive and nuisance
vegetation whose presence may also be accelerated by climate change events.
Effective control methods include physical removal, chemical herbicide applications and release
of biological agents (Table 35). In many situations selecting the method that is specific to the
problem species, timing the control is critical to success, repetitive applications may be necessity,
multiple techniques improve effectiveness, and biological agents can provide satisfactory results.
All three types of control may be necessary to achieve success.
Table 35. Mitigation Control Methods for Some Invasive and Nuisance Species.
Species
Plants
Buckthorn

Thistle
Dog-strangling
Vine & Black
Swallow-wort
Garlic Mustard

Japanese
Knotweed

Purple
Loosestrife
Giant Hogweed
& Wild Parsnip
SAP TOXIC

Common Reed

Habitat

Reproduction/
Dispersal

Potential Control
Methods

Open areas, disturbed forest
edges, ravines, idle pasture,
forests, wetlands. Shade or sun
tolerant
Open cultivated fields, pastures,
roadsides, disturbed sites, forest
openings, shorelines, savannahs,
prairies
Fields, hydro corridors,
disturbed forest edges, ravines,
heavy shade intolerant

Prolific seed production
distributed by birds, root suckers
and cut sprouts

Cut after peak flowering (May-June)
followed by 30% glyphosate
treatment; basal bark application of
8% triclopyr
Kill established clones two or more
times, late spring burning for several
years, repeated mowing

River floodplains, forests,
roadsides, wooed edges and
forest openings. Shade or sun
tolerant.

Biennial whose prolific seeds
scattered by wind and animals

Damp to dry soils along streams
and rivers in low-lying areas,
waste locations and old
homesteads, Prefers moist
unshaded sites.
Wetlands, stream and
riverbanks, lakeshores, ditches
and other disturbed wet areas

Extensive rhizomes that reach
220 m, rhizome dispersal by
water

Rich moist soils along streams
and ditches, roads, trails, forest
edges and fields.

Seeds spread by wind and water.

Invasive Phragmites rhizomes
can grow horizontally several
metres per year and this is the

Invasive Phragmites reproduces
by dispersing seeds, by roots via
rhizomes, or by stolon fragments.

Vegetative growth from
widespread (6 m) and deep (7 m)
roots, seed from insect pollination
Prolific seed production spread
by wind, regenerates from root
crown pieces

Perennial produces prolific seeds
dispersed by wind and water.
Cuttings can sprout.
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Physical removal of plants and roots,
two applications of glyphosate at
flowering and 3 weeks after every 3
years
Several years of control required to
deplete seed banks. Cut stems at
flowering. Mid-spring application of
glyphosate. Beetle inoculation
unproven.
Cutting stems several times each year
followed by 2% glyphosate in fall
and succeeding spring.
Physical removal of entire plant.
Apply aquatic-friendly glyphosate
after July-August blooming. Release
of 3 species of Galerrucella beetles
Requires protective clothing and
professional removal for protection
from phytophotodermatitis. Physical
removal of tap root in early May or
early July. Glyphosate effective. DO
NOT BURN OR COMPOST
Requires and Integrated Pest
Management approach including
mechanical removal, flooding.
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DISTINGUISH
BETWEEN
INVASIVE
AND NATIVE
REED
Animals

most common method of
reproduction. Vertical plant
growth can reach 4 cm per day
and plants can produce
thousands of seeds annually

Dispersal can be natural through
water, air, or animal movement.

Applying herbicides, burning and
introducing biological controls
(Archanan moth)

Adapted to many habitats such
as golf courses, parks,
agricultural areas, rivers,
streams and wetlands

Territories set up by mid-March,
eggs and hatched by early May.
Young fledge by late July.

Raccoon

Water control structures such as
irrigation dykes & wetland
dams
Fields, forest, streams, wetlands,
idle barns, stump fences

Feral Cats

30 % of households, Urban
areas, outdoor structures, dumps

White-tailed
Deer

Woodlands, wetlands,
agricultural areas, valleys

Burrowing into structures
weakens them and can lead to
failure and unwanted flooding
Breeding in the spring, birth of
young by May, then family
groups can be found in most
natural landscapes.
diet is 70 % small mammals, 20%
birds; 1,000 wild animals
/year/cat; disease transmission to
wildlife; not territorial (+100/sq
mi or 9/ac
Breeding in November, fawns
born following May, doe/fawns
and bucks found in most natural
habitats

Modify farm practices (combining vs
swathing grains), grow natural shrub
barriers between water and
crop/lawns, establish lure crops,
employ scare devices, apply for eggsterilization/scare/kill permits, allow
hunting
Artificial ‘T’-shaped, 3 m tall
predator perches and nest boxes
(hawks & owls)
Licensed trapping, professional
removal, guard animals, killing

Canada Geese

Muskrat

Insects
Emerald Ash
Borer
Beech Bark
Scale & Canker
Fungus

Red, Green, White, Black, &
Blue Ash

Larvae bores into the bark and
kills the tree by feeding on the
cambium

American beech

Scale feeds on the bark. Fungus
enters through scale wounds.
Cankers kill bark and weakened
tree dies

elimination, removal, live rapping,
mandatory spaying and neutering,
contain inside
Fencing, deterrents, guard animals,
hunting

Control movement of ash wood
products within the regulated area.
Replant with several different native
trees.
Harvest trees and replant with a
diverse suit of native species

7.3 Restoration Opportunities
Restoration is the process of applying intentional change to an ‘unhealthy’ or ‘unstable’
ecosystem that will initiate or accelerate its return it to some former healthier condition that is
naturally sustainable. It is more than recognizing unhealthy ecological symptoms. It requires a
planned study (EIS) to separate ecological symptoms from the root causes of that instability. It
requires an ecological understanding of the site to select scientifically validated techniques that
have been proven to initiate ecological change and move functions in the improved direction
intended. Fortunately, all those steps have been completed in previous sections and the following
restorations can be rationalized.
7.3.1 Channelization
York Creek is a critical piece of infrastructure to manage flooding. During its reconfiguration
there is an opportunity to incorporate techniques that will assist restoration of its natural heritage
functions. The stream is an intermittent waterway that has developed a fish and wildlife
community that is adapted to flow fluctuations and drought. Its functioning can be improved by
selecting the appropriate techniques in design of the works (Table 36).
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Table 36. Techniques to Mitigate Rural Land Drainage Impacts on Surface Water.
Mitigation Actions

Plunge pools/sediment traps
Water and sediment control basins (10-45% reduction in sediment load)
Two-stage ditches & grassed waterways
Incorporating riffles, pools & spawning beds
Buffers of 3 m
French drains and blind inlets

7.3.2 Migratory Bird Stopover Areas
Immediately after a flood event there will be ponding along York Creek in the floodplain. These
wet areas provide critical food energy for migrating waterfowl and egg development in local
waterfowl. A pair/refuge pond could be excavated in the wetland at the southwest corner of the
study area adjacent to the flood control berm. It need not be connected to the reconfigured creek
to provide temporary feeding and pairing cover, but if it could be connected it would also serve
as a refuge pond for fish during drought periods.
7.3.3 Migratory Butterfly Stopover Areas
The size of the fenced flood protection works is potentially useful and significant. Most of the
area is dedicated to conveying flood waters and providing maintenance access. Much of the area
will be vegetated to control erosion and provide a solid surface for machinery but some idle
sections could be revegetated for migrant butterflies and beneficial pollinator insects (Table 37).
Utilize non-productive roadside strips, unusable field corners and plant mixtures of bee-friendly
plants (clovers, birdsfoot trefoil, timothy, Phacelia - water mist, daisy, poppy, bee balm, salvia,
coneflower). Periodic mid-season mowing is required to control weeds which could be achieved
as part of the maintenance corridor upkeep. Windbreaks are recommended and would be
provided by the shrub cover along the stream edges.
Table 37. Recommended Pollinator Species and Nectar Source for Butterfly Larvae.
Native
Species

Larval
Host

Blue Vervain
Milkweed
Coneflower

X
X

Poplar sp.
Joe -pye
Weed
Wild
Bergemot

X

Aster sp.
Birch sp.

Nonnative
Species

Lavender
Nasturtium
Zinnia

X
X

Nectar
Source
X

X
X
X

Larval
Host
X

Nectar
Source
X
X

Native
Species

Bee Balm
Black-eyed
Susan
Blazing Star
Dogwood sp.
New Jersey Tea
Tick-trefoil
Swamp
Milkweed
Willow sp.

Non-native
Species
Fennel
Cosmos

Larval
Host

X

Nectar
Source
X
X
X
X

X
X

Native
Species

Big Bluestem
Blue Gramma
Grass
Butterfly Weed
Goldenrod sp.
Pearly
Everlasting
Spicebush
Turtlehead

Larval
Host

Nectar
Source

X

X
X

X
X

X

X
X

X

Larval
Host
X
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X
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The most attractive plants for butterflies are phlox, coneflower, lantana, bluestar, pot marigold,
black-eyed susan, blazing star and heliotrope. The favourable site conditions are those that are
sunny, sheltered from the wind with flat surfaces (e.g. rocks) for basking, and with a water
source. Dead trees, rotting logs, brush and mulch provide protection from weather and predators.
The larvae and caterpillar stage of butterflies favour yarrow, aster, butterfly bush, centarea,
coreoptis, cone flower, blanket flower and lavender. Adult monarchs prefer swamp milkweed.
Red admiral, comma, and question mark prefer false nettle. Black swallowtail favours dill and
parsley, whereas American lady seek pearly everlasting.
7.3.4Hydroperiod
Figure 17. Comparison of Hydroperiods in a Natural, Drained and
While channelization
Restored Wetland.
will alter the natural
hydroperiod of
wetlands, rehabilitation
of the control structure
can successfully restore
a more natural
hydroperiod and
improve many wetland
and wet soil functions
(denitrification and
biomagnification of
neurotoxins such as
mercury). This should
be considered when the
SWMP is scheduled for
improvements (Figure
17). Increasing
depression storage in the
form of wetlands through restoration is effective in improving the hydrologic health of a
watershed.
7.3.5 Artificial Wildlife Structures
In open landscapes where crop loss and depredation are significant, artificial perches and nesting
structures can benefit avian small mammal predators and insectivorous birds and indirectly
reduce ornamental and agricultural damage.

*

*
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8. Conclusions and Recommendations
This study has examined a wide range of natural history items in its description of the property
and the impacts of the proposed development.
8.1 Conclusions
8.1.1 Earth Science Features
The study area contains typical features of southern Hasting County along the north shore of
Lake Ontario and contained within a developing watershed of residential uses and some
agricultural use. It is part of the Iroquois Plain physiographic region. The soils in the north are
small pockets of Newcastle silt loam and Smithfield silty clay loam while the remainder is
Simcoe silty clay loam. The north soils have ‘Good’ to ‘Imperfect’ natural drainage while the
south soil is ‘Poor’. The relief in the area is generally flat with a slope of 0.3 %. The site is in the
South Slope Climatic Region. The watershed is about 1,150 ha (2,840 ac). York Creek base flows
approach intermittency but can increase to 5 cms (>1 cfs) during snowmelt and after rainfall
events.
8.1.2 Community Profile
“After over 200 years of settlement activity, urban growth dominated government policies as the
rural population slowly declined from power. Local ecologies throughout Ontario were changed
significantly over comparatively brief periods of time in important ways. Natural forest cover
decreased by 80%; interior and coastal wetlands decreased by 90%. Rivers and streams were
damned to produce energy for milling but obstructed the movements of important migratory fish
species. Canals and artificial drainage schemes impacted surface waters. Extensive wooded areas
were fragmented by roads and rail lines. Agriculture became more intensive and dependent on
chemical fertilizers and pesticides. Urbanization and commerce displaced natural absorptive soils
with hard imperious surfaces such as roofs, parking lots and roadways. Waterways were
converted from vegetated meandering flowages to contained hydraulic systems that are required
to reduce erosion and seasonal flooding from increased runoff; surface waters became
increasingly contaminated. Ground water was subjected to accelerating demands and
contamination. The collective impact from these human activities was a loss and degradation of
specialized habitats, a decrease in the biodiversity of indigenous flora and fauna and a
concomitant increase of introduced and invasive species. Even with these broad-scale social
changes and despite potential climate change implications, local ecologies remain capable of
responding to protective, mitigative and restorative actions.
Settlement history of the community around the study area has resulted in 250 years of human
influences on natural heritage features. This site of this proposed development lies within an
urban subdivision and not in the raw countryside. The approved Official Plan describes the type
of urban community that residents desire. The current use and proposed development are
consistent with the official plan policies of the municipality. The proposed development requires
an amendment to the official plan and zoning bylaws which provides for an opportunity for
public input. The proposed development will increase the use of existing services being provided
by the municipality (garbage, roads, water, sewer, groundwater). York Creek will be
reconfigured to improve the management of floodwaters. This ecological study satisfies the
Conservation Authority policy concerns that changes to natural features be thoroughly reviewed,
vetted, and approved.
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8.1.3 Life Science Features
The study area is in a developing landscape with an ecology controlled by soils, topography and
stream (Table 38).
Table 38. Natural Features Summary of Significance.
Natural Heritage Feature
Climate Change Implications

Water Resources, Soils, Wind,
Vegetation & Habitats, Birds,
Mammals, Herpetofauna, Insects, Fish

Ecological Land Classification
York Creek, York Creek Riparian
Wetlands, Lime, Tableland

Characteristics/ Criteria

Applicable Elements

Precipitation Types, Higher
temperatures, Extreme wind
River, Wetland, Cultural Upland

Observations

Wetlands

Classification

York Creek

Area of Natural and Scientific
Interest
None

Conservation Lands

Conservation Lands Tax Incentive
Managed Forest Tax Incentive Program

Woodlands
None

Valleys

York Creek Valley

Wildlife Habitat

Seasonal Concentration Area:
Rare Vegetation Communities
Rare or Specialized Habitat
Species of Conservation Concern
Animal Movement Corridor
ELC-based habitat Analysis

Fish Habitat
York Creek

Federally & Provincially Significant

Site Types

Endangered and Threatened Species
Species & Habitat

Significance

Diversity, Uniqueness

Meadowlark, Chimney Swift,
Bank Swallow, Blanding’s Turtle

None Observed

Unevaluated

Local Wetland

Evaluation

Not Applicable
Property Tax Relief
Not Enrolled
Not Applicable

None

Not Applicable

None

None
None

Classification
Classification
Unclassified

None

Observations

Types/Species

Absent
Absent
Absent
Absent
Present

Mixed Shallow Aquatic, Mineral
Shallow Marsh, Mineral Cultural
Meadow

No Endangered, Threatened or Species
of Special/Conservation Concern
Animal Movement Corridor

Species Habitat Type

Intermittent Warmwater

Types/Species

Riverine Minnows

The impacts that have been identified are not major. The zoning changes for the proposal will
invoke a public process that can identify, evaluate and resolve any outstanding issues that emerge
from the proposal. The development is being proposed on lands within a settled community, not
in the raw countryside. It will make use of existing infrastructures rather than establishing new
and scattered ones. And it will enhance the economic and social characteristics of a vibrant rural
village close to larger urban centres.
Based on the results of that initial step, ecological history information assembled and analysed,
the development concept reviewed, and the mitigation measures recommended, the proposal
should proceed through the next steps in review and approval.
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8.2 Recommendations
This document contains a ‘shopping list’ of mitigation and restoration options with the intent that as
many as practical can be incorporated into the final designs, work permits and actual construction. The
techniques are descriptive, not prescriptive.
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Planning authorities should include these recommended mitigation techniques in
approval documents and development permits.
Reconstruction of the York Creek alignment should be done outside of the breeding season
of migratory birds, herpetofauna and fish;
When the fisheries study is complete, the requirements of the Department of Fisheries and
Oceans should be adopted;
Local planning authorities have defined the local buffers as a minimum of 15-30 m (50100 ft) for warm-water streams;
The low-flow channel should include a cascading series of low check dams or deeper pools
to retain fish habitat during droughts;
Refuge pools should be located where the stream changes from a north-south alignment to
an east-west alignment and at the confluence of the north-south ditch and creek near
Wooler Road;
Culverts should be fitted with fine mesh fencing that directs terrestrial wildlife into the
culvert opening and prevent entry up onto the roadway;
Culverts should provide passage for small mammals, herpetofauna and fish
Trees should not be planted on the two spill-control berms in favour of planting mastproducing shrubs;
All plantings should be of native species;
A pair/refuge pool should be opened in the southwestern portion of the riparian wetland
near the spill berm;
Artificial predator perches and nest boxes should be located along the perimeter fencing
and spill berms;
Exposed soils areas should be hydro-seeded to a native grass mixture sequentially or as
soon as possible;
Ongoing stewardship functions for the linear waterbody could be assisted by an outreach
program with the Trent Christian School and subdivision residents

*

*
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10. Appendix
Appendix 10.1. Photographs of the Study Area.

Upper Reach of York Creek.

Middle Reach of York Creek.

North Riparian Wetland Along York Creek.

South Riparian Wetland Along York Creek.
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2013. Forest Stewardship Plan for the Lagonelbosco Limited Properties. asiOtus natural heritage consultants Publ. 24 pp.

Environmental Impact Statements

2006. Environmental Impact Statement for the Spry Subdivision in Stirling, Ontario. asiOtus natural heritage consultants Publ.
70 pp.
2007. Environmental Impact Statement for the Quick Subdivision - Brighton, Ontario asiOtus natural heritage consultants Publ.
77 pp.
2007. Environmental Impact Statement for the Brindakis Subdivision - Brighton, Ontario asiOtus natural heritage consultants Publ.
78 pp.
2008. Environmental Impact Statement for the Jewell Severance, Alnwick/Haldimand Township, Northumberland County, Ontario.
asiOtus natural heritage consultants Publ. 28 pp.
2008. Environmental Impact Statement for the Haley Severances, Alnwick/Haldimand Township, Northumberland County, Ontario.
asiOtus natural heritage consultants Publ. 29 pp.
2008. Environmental Impact Statement for the Prentice Severances, Alnwick/Haldimand Township, Northumberland County,
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2012. Highway 7Environmental Inspection Reports-Aquatic and Terrestrial Ecosystems in MTO Contract 2011-4057.
2012. Highway401 Environmental Inspection Reports-Terrestrial Ecosystems in MTO Contract 2012-4021.
2014. Environmental Impact Study for the Reconstruction of the Peterborough County Road 16 (Tara Road) and Edenderry Line
Intersection. asiOtus natural heritage consultants Publ. 41 pp.
2014. Highway115 Environmental Inspection Reports-Terrestrial Ecosystems in MTO Contract 2013-4004.
2014. Highway62 – Palliser Bridge Environmental Inspection Reports-Terrestrial Ecosystems in MTO Contract 2014-4014.
2015 – 2017. Environmental Inspection Reports for the Stohn-Schuyler Mill Pond Restoration Implementation, AlnwickHaldimand Township, Ontario. asiOtus natural heritage consultants Publication. 10 pages each + photographs.
2016. Road Reconstruction Environmental Study Report: Terrestrial Ecosystem Existing Conditions and Impact Assessment:
Reconstruction of Bay Road – Gananoque, Ontario. asiOtus natural heritage consultants Publication. 42 pp.
2016. Environmental Study Report: rehabilitation of the Lanark County Road # 21 right of way, Ontario (existing conditions
report for activities that may affect species or habitat protected under the Endangered Species Act). asiOtus natural
heritage consultants Publication. 53 pp.
2017. Peer Review of Amherst Island Wind Project documents – January 9 (21 documents – 17 pp), January 24 (3 documents - 7 pp),
March 29 (3 documents – 6 pp), May 19 (2 documents – 4 pp) and May 23 (1 document – 4 pp) , . asiOtus natural heritage
consultants Publications. +
2017. Environmental Inspection Reports for the Amherst Island Wind Farm Construction. Jewell Engineering Inc. for Loyalist
Township, Lennox & Addington County, Ontario. asiOtus natural heritage consultants Publication. 5 pages &
photographs.
2018. Evaluation of Vegetation Along Brandon Creek for Removal: Highway 401 Brandon Creek Bridge Rehabilitation – MTO
2017-4046. asiOtus natural heritage consultants Publication. 3 pp.
2018. Robbin’s Creek Bridge Inspection – MTO 2014-4017. asiOtus natural heritage consultants Publication. 3 pp.
2018. Case Study: The Shelter Valley Creek Deep-water Marsh Restoration, Alnwick-Haldimand Township, Ontario. asiOtus natural
heritage consultants Publication. 97 pp.

Pit & Quarry Natural Environment Reports

2010. Access Road Route Selection for the Shelter Valley Aggregates Pit. asiOtus natural heritage consultants Publ. 35 pp.
2013. with R. Genge. Natural Environment Level 1 and Level 2 Reports and Environmental Impact Statement for the Smith Pit
Extension. Ontario. Ontario Lake Assessments and asiOtus natural heritage consultants. 116 pp. *

Media Experience

Editor/Writer, Huron Tract 1974-1978 (A quarterly information bulletin of the Ontario Ministry of Natural Resources – Wingham
District)
Producer/Writer, All Outdoors 1972-1977 (A half-hour radio show of the Ontario Ministry of Natural Resources on CKNX
Wingham)
Featured on Angler & Hunter Television (A half-hour television show – 1991 on Hunting with Dogs; 2004 on Grouse Hunting)

Formal Presentations

1975. Lands for learning. Ontario Chapter of the Canadian Society of Environmental Biologists.
1977. Critical Brief on the Solim Developments Ltd. plan to develop the Limberlost Property at Solitaire Lake in the Township of
Lake of Bays Ontario Environmental Hearing Board.
1981. Towards a Wetland Policy for Ontario. Land Use Committee of the Cabinet Committee for Resources Development.
1990. Implementation of the Matchedash Bay Project under the North American Waterfowl Management Plan. Great Lakes
International Symposium.
1996 A brief overview of U.S. experience with wetlands compensation and mitigation banking. National Workshop on Wetland
Mitigation and Compensation under the North American Wetlands Conservation Council.
1997. Ontario’s experience with a “No Loss” wetlands policy: Is there a role for compensation? National Workshop on Wetland
Mitigation and Compensation under the North American Wetlands Conservation Council.
1999. Temperate Wetland Restoration Training Course. Ministry of Natural Resources Stewardship Coordinators Meeting.
2002 – 2010. Wild Turkey Hunter Safety Training Program. Ontario Federation of Anglers and Hunters.
2004. Guide to the Restoration of Wetlands and Watershed Health. Saugeen Valley Conservation Authority Board of Directors.
2008. Ecological History of the Champlain Sea Area of Southeastern Ontario. Water Management and Wetland Restoration Training
Course.
2015. Restoration Planning Process. Water Management and Wetland Restoration Training Course.
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Upper York Creek Ecological Study – Hillside Meadows Development
2016. Ethics and Restoration. Water Management and Wetland Restoration Training Course.
2016. County of Frontenac Ecological History Primer and Climate Change. Frontenac Stewardship Foundation.
2018. Case Study: The Shelter Valley Creek Deep-water Marsh Restoration case study and tour, Trent University 3rd year Wetland
Ecology class.
2019. Primer on How an Environmental Impact Statement is Prepared. Eastern Ontario Conservation Authorities Planning Staff.

Other Areas of Expertise

35 years of senior professional and managerial experience (performance and operational audits)
Communication (Authored over 150 popular, technical and scientific documents; television & radio shows; editor)
Municipal Planning (6 years - 2 years as Chair - Vespra Township Planning Board; Environmental Impact Statements;
Environmental Assessments; Existing Life Science Condition Reports, Ecological Histories)
Conservation Law Enforcement (law enforcement audits, courtroom presentations, former Conservation Officer)
Resource Planning (Provincial Park and Provincial Wildlife Area Management Plans, Crown Land Plan, WIA and
Agreement Forest Plans, Eastern Habitat Joint Venture Implementation Plan, EHJV Evaluation Plan)
People Management (problem employee, performance appraisal, selection, communications, office automation,
decision support, quality circles, facilitation, problem solving)
Policy Development (Wetlands, Law Enforcement, Supply Management, Networking, Mitigation/Compensation, Wildlife)
Resource Management (deer, small game, fisheries, hatcheries, wetlands, migratory birds)
Conference Planning (Senior Managers, Wetland Restoration, Hunting Heritage/Hunting Futures, EHJV Board,
North American Wetlands Conservation Council (U.S.), National Wetlands Mitigation/Compensation Workshop,
2000 Premier’s Symposium on North America’s Hunting Heritage)
Tribunals (Game & Fish Hearing Board, Ontario Municipal Board, Environmental Assessment Hearing Board,
Provincial Court, Grievance Settlement Board)
Property Plans (wildlife, forestry, wetlands, natural heritage, sustainable agriculture, watershed restoration)
Training (Temperate Wetlands Restoration Training Courses: Level I and Level II; Ontario Hunter Education
Course, Canadian Firearm Safety Course, Wild Turkey Hunter Education Course (2002-2010); Water Management &
Wetland Restoration Course: 1995-present)
Consulting (Principal Ecologist for asiOtus natural heritage consultants – 1998 to the present)

Contract Experience

Wildlife Habitat Canada, Canadian Wildlife Service, Ducks Unlimited Canada, Trent University, Goodwood Club
Whiteoaks Ranch, Town of Petawawa, Arbex Forest Resource Consultants Inc., Peterborough Field Naturalists
Ontario Ministry of Natural Resources, Ontario Federation of Anglers & Hunters, Stringer’s Environmental Services,
Toronto and Region Conservation Authority, Bella-Rebecca Lake Community Association, G. D. Jewell Engineering Inc.,
Saugeen Valley Conservation Authority, Raisin River Region Conservation Authority, Sunset Farm Hunt Club, Peterborough Utilities
Group, Mansell Properties Limited, Sanchez Engineering Inc., Cheer Homes, Grenville Land Stewardship Council, Cruikshank
Construction Limited, Warme Engineering and Biological Services, Shelter Valley Aggregates, MHBC Planning - Kingston, Scaletta
Sand & Gravel Limited, Gordon Tobey Developments Limited, B. G. Schikedanz Homes Inc., Northland Inc., Coco Paving Inc.,
Miller Paving Ltd., Norenco Contracting Ltd., Skystone Media Inc., Frontenac Stewardship Foundation, Lanark County, Municipality
of Trent Hills, Loyalist Township, Klemencic Homes Inc., Mississippi Valley Conservation Authority, Mac 5 Corporation, and many
private landowners.
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___________________________________________________________________________________
H. Douglas Howell
63 Pitts Landing Rd
Madoc, ON
K0K 2K0

TEL: (613)473-1088
E-mail: Howell.doug@sympatico.ca

Mr. Bryon Keene
G.D. Jewell Engineering Inc.
1-71 Millennium Parkway
Belleville, ON
K8N 4Z5
April 11, 2022
Re: Klemencic Homes Planned Development - City of Quinte West
As requested, I have conducted a review of existing fish and fish habitat site conditions in a small
watercourse flowing southerly and westerly for approx. 1025m from a stormwater retention pond on the
west side of 2nd Dug Hill Rd to where it passes under Wooler Rd. (Lots 7&8, Concession A, formerly
Murray Twp). The watercourse crosses property that has been proposed for development by Klemencic
Homes of Trenton. Fish habitat mapping, including a suite of digital images (attached), for the whole
watercourse, and fish collections in portions of the watercourse, were undertaken on April 4-6, 2022.
Additional fish sampling is planned.
Habitat Conditions
The stormwater retention pond receives subterranean flow from storm drains east of 2nd Dug Hill Rd as
well as surface flow from ditches on the west side of that road. Outflow from the retention pond is
controlled by a 17m long concrete weir across the outlet at its SW corner. The weir has an approx. 2m
wide x approx. 0.4m deep notch in its centre. When the surface elevation of the pond decreases to the
level of the notch, the outflow from the pond ceases. At the time of the site visits, the depth of flow at
the notch was 95mm.
The habitat conditions in the pond were not observable below 0.5m due to water clarity. The banks are
steep and some submergent aquatic vegetation covered the shallow substrate. A 1-2m wide fringe of
cattails borders the pond.
Immediately downstream of the weir is a 11m x 8m pool with its surface elevation consistent with the
elevation in the pond at the time of the site visits. The depth of the pool varies to a maximum of
400mm. The substrate is rip-rap that has become partially covered by silt. There was little evidence of
rooted aquatic vegetation except near the ends of the weir and adjacent to the outlet of the pool.
N-S Reach
Flow exists the pool at its SW end and is conducted southerly through a straight channel for 350m to
where the channel turns westerly and enters the development area. For most of its length, this channel
has a wetted width of 1.5-2.0m and a max. depth of 200mm. No pools or riffles were observed for most
of this reach. The flow is over loosely consolidated silt that is up to 200mm in depth. Where adjacent
trees and shrubs shade the channel (38% of its length), there is little or no vegetation on the banks,
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which are mostly compacted soil with no gravel, cobble or boulders evident. Large woody debris was
evident in the channel at 4 locations.
Where the banks are unshaded, they are covered in dense grasses that extend down into the water,
occasionally constraining the channel width to <1.0m. At 3 locations, the flow passes though very
dense grassy vegetation which may be dense enough to inhibit fish movement. Small clusters of redosier dogwood and willows are also present on the banks. No undercut banks were detected.
Toward the south end of this reach is a 62m long section where the adjacent trees and shrubs are so
dense as to prevent human passage down the channel. Looking upstream from the south end of this
section, 3 small riffles were observed where some boulders, cobble and coarse gravel was evident in the
substrate. This is the only area where this substrate type was observed throughout the whole length of
the channel downstream to Wooler Rd.
E-W Reach A
After the channel turns westerly, it extends for 440m in a gently meandering configuration with
consistent width and depth characteristics, reflective of previous channelization. That previous
channelization is also evident from the regular mounds of soil located along the channel.
Wetted width of the channel is 1-2m with max. water depths up to 300mm. The substrate could be
observed only in those areas where trees and shrubs shaded the channel (<20% of its length) preventing
the growth of dense grasses and cattails which obscured the channel elsewhere. The shading resulted
from a few large riparian trees and dense stands of dogwood and willow. Where observable, the banks
were unvegetated and the substrate was loosely consolidated silt and clay with no boulders, cobble,
gravel or sand. Water depth over the substrate was generally <200mm. Probing the loose substrate
revealed it was up to 200mm in depth before solid soils were present.
For the majority of its length (>80%), this reach has such dense stands of grasses and cattails in and
adjacent to the channel, that the channel is nearly fully obscured with flow being evident only in short
sections. Probing through the dense vegetation revealed that the flooded channel was occasionally as
narrow as 0.6m and 300mm in depth but was wider and shallower elsewhere, more consistent with the
shaded sections. No undercut banks or large woody debris was observed anywhere along this reach.
E-W Reach B
Approx. 235m upstream from Wooler Rd, the channel configuration changes abruptly, about 10m east
of where another channel conducts flow into this reach from the north. Both the northerly channel and
this reach are wider (up to 3.5m) and deeper (3-400mm of water over 300mm of silt and muck) than the
upstream reaches. It appears that the specifications for channelization were adjusted at this point,
possibly as a means of dealing with the additional flow from the north.
This change in configuration results in more sections where, even in unshaded areas, the adjacent
grasses and cattails are not so dense as to obscure the whole channel and 1-1.5m of open water’s surface
is present. Despite this, the water’s surface is obscured for over half (127m) of the reach, particularly
extending upstream from Wooler Rd. Probing in the densely vegetated areas indicated that the wetted
channel was similar in configuration to the rest of the channel (>2.0m in width, > 600mm in depth).
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No undercut banks or large woody debris was observed in this reach. The only area where the substrate
was not silt and muck was immediately upstream of the culvert under Wooler Rd where aggregates
from the road shoulder were present in the channel. At this point the flow was only 0.5m wide and
300mm deep over coarse sand and gravel.
Fish Community
Sampling the fish community was conducted using baited, cylindrical, minnow traps (40cm x 22cm).
Three traps were set overnight in the retention pond. These traps were then set in the outlet pool (1
trap) and at two locations in the watercourse, 54m and 90m downstream from the pool (N-S Reach).
Two baited traps were also set overnight upstream from Wooler Rd in E-W Reach B. One was located
at the junction of the east-west channel and the northerly one. The other was placed 30m downstream.
These were relocated for a second night. One was located 1.5m upstream of the culvert and the other
was 140m upstream. No traps were set in E-W Reach A.
A total of 403 small fish and 20 tadpoles were caught (see table below). All but 1 of the small fish and
2 of the tadpoles were caught in the traps set in the retention pond and the N-S Reach. The vast
majority (est. 281) of small fish captured were brassy minnows and most of those were caught in the
traps set in the retention pond. All the pumpkinseed caught were juvenile, some as small as 40mm. One
adult was observed in the outlet pool.
Table: Fish and Tadpole Captures
Trap Loc’n
# Captured
Species Composition
Ret’n Pond 1

192

Ret’n Pond 2
Ret’n Pond 3
Outlet Pool
54 m D/S
90m D/S
Wooler Rd
141m U/S
195m U/S
215m U/s

45
28
29
62
66
1
2
0
0

2 pumpkinseed, 7 brook stickleback, 183 minnow sp (est. 90% brassy minnow, 10%
redbelly dace)
13 pumpkinseed, 6 brook stickleback, 19 brassy minnow, 4 redbelly dace
9 pumpkinseed, 5 brook stickleback, 12 brassy minnow, 2 redbelly dace
6 pumpkinseed, 4 tadpole, 14 brassy minnow, 5 redbelly dace
2 pumpkinseed, 14 tadpole, 1 central mudminnow, 42 brassy minnow, 3 redbelly dace
6 brook stickleback, 43 brassy minnow, 17 redbelly dace
central mudminnow
tadpole

It is noteworthy that only one fish was caught in traps not set in the N-S Reach. Additional trapping is
planned to determine the distribution of fish in E-W Reach A.
It has been reported to the writer that the watercourse carries no flow during the driest periods of the
year. It is possible that all fish in these Reaches seek refuge in the retention pond and outlet pool during
periods of low or no flow and in the winter.

H. Douglas Howell B.Sc.
Environmental Specialist
Attachment: Photo Suite
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Photo Suite
Photo 1: Looking easterly at the control weir on the retention pond showing the central, low flow notch. The
outlet pool is in the foreground.

Photo 2: Looking southerly at the channel just downstream of the outlet pool. One of the few pieces of large
woody debris is visible.
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Photo 3: Looking southerly at the channel further downstream. Dense grasses cover the banks in unshaded areas.
The wetted channel is approx. 2m in width

Photo 4: Looking down at an area where the amount of shade from overhead vegetation has limited the growth of
the grasses. Water depth is <200mm. Substrate is silt and detritus.
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Photo 5: Looking southerly at a portion of the channel near the middle of the N-S Reach.

Photo 6: Looking southerly at one of the sections of the N-S Reach where the vegetation in the channel is very
dense.
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Photo 7: Looking southerly at another site where the vegetation in the N-S channel is very dense.

Photo 8: Looking upstream at the short section of the N-S Reach where some pool/riffle habitat is present. The
coarse aggregate found in this area may be associated with an old stone fence.
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Photo 9: Looking westerly at the east end of the E-W Reach A, just west of where the channel turns westerly.

Photo 10: Looking westerly at a typical section of E-W Reach A showing the density of the cattails and grasses in
the channel. Sparse dogwood and willows can also be seen along the watercourse.
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Photo 11: Looking at one of the sites where overhead vegetation has resulted in sufficient shade to inhibit the
development of dense grass and cattails.

Photo 12: Looking down at the channel in another area where the vegetation is very dense. The channel could be
detected by probing through the vegetation.
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Photo 13: Looking westerly at the east end of E-W Reach B. The northerly channel can be seen intersecting the
main channel. Channel configuration changed noticeably at this location.

Photo 14: Looking at a short section of open water near the east end of the Reach where one of the minnow traps
was set. No fish were captured here.
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Photo 15: Looking westerly at another long section of the channel in the E-W Reach B that is very densely
vegetated.

Photo 16: Looking down at one of the minnow traps set in the E-W Reach B. No fish were caught at this site.
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Photo 17: Looking southeasterly at a location where the channel is very close to the edge of an agricultural field.
There is sufficient overhead shade to restrict the development of dense vegetation along the channel.

Photo 18: Looking easterly from the culvert under Wooler Rd. The channel, which runs parallel with the edge of
the field, is obscured by dense vegetation.
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___________________________________________________________________________________
H. Douglas Howell
63 Pitts Landing Rd
Madoc, ON
K0K 2K0

TEL: (613)473-1088
E-mail: Howell.doug@sympatico.ca

Mr. Bryon Keene
G.D. Jewell Engineering Inc.
1-71 Millennium Parkway
Belleville, ON
K8N 4Z5
April 21, 2022
Re: Klemencic Homes Planned Development - City of Quinte West - Additional Fish Data
As stated in my previous memo, additional fish trapping was undertaken in the watercourse crossing the
property planned for development by Klemencic Homes west of 2nd Dug Hill Rd in Trenton (Lots 7&8,
Concession A, formerly Murray Twp). Baited, cylindrical, minnow traps (40cm x 22cm) were set in 6
locations overnight on the night of April 12, 2022. Trapping locations were selected where there was
sufficient open water to immerse the traps so the inlet funnels were below the water’s surface. All
captures were released alive, except 8 specimens that were retained for identification confirmation.
Data regarding the 6 additional sites have been added to the table that was included in the previous
memo and are shown in blue below.
Table: Fish and Tadpole Captures
Trap Loc’n
# Captured
Species Composition
Ret’n Pond 1

192

Ret’n Pond 2
Ret’n Pond 3
Outlet Pool
54 m D/S
90m D/S
199m D/S
283m D/S
345m D/S
Wooler Rd
141m U/S
195m U/S
215m U/s
362m U/S
475m U/S
526m U/S

45
28
29
62
66
44
52
11
1
2
0
0
1
0
2

2 pumpkinseed, 7 brook stickleback, 183 minnow sp (est. 90% brassy minnow, 10%
redbelly dace)
13 pumpkinseed, 6 brook stickleback, 19 brassy minnow, 4 redbelly dace
9 pumpkinseed, 5 brook stickleback, 12 brassy minnow, 2 redbelly dace
6 pumpkinseed, 4 tadpole, 14 brassy minnow, 5 redbelly dace
2 pumpkinseed, 14 tadpole, 1 central mudminnow, 42 brassy minnow, 3 redbelly dace
6 brook stickleback, 43 brassy minnow, 17 redbelly dace
2 tadpole, 1 brook stickleback, 23 brassy minnow, 18 redbelly dace
1 tadpole, 27 brassy minnow, 24 redbelly dace
1 tadpole, 1 central mudminnow, 1 brook stickleback, 8 brassy minnow
central mudminnow
tadpole
brassy minnow
1 tadpole, 1 brassy minnow

In addition to the captures, several dozen small fish were observed in a shallow pool under overhead
cover, approx. 250m downstream of the retention pond in the N-S reach.
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Based on the distribution of the captures, even though few fish were caught in the E-W Reaches, it is
recommended that a Request for Review of the modifications planned for the whole watercourse be
submitted to DFO.
Because it is not yet known whether the watercourse actually goes dry and ceases to function as fish
habitat for a portion of the year, it may be appropriate to delay that submission until later in the
summer. Alternatively, a RfR could be submitted earlier with additional confirmation of the state of
mid to late summer flows provided when that information is available.

H. Douglas Howell B.Sc.
Environmental Specialist
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York Creek Watercourse Alteration/Floodplain Filling Permits – Chronology
LTC File References:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

GD-17-417 - Subdivision Pre-consultation File (Hillside North & South lands)
GD-20-553 – LTC consultation regarding 2nd Dug Hill Rd SWM Pond review/upgrade
PL-15-042 – LTC review of 2nd Dug Hill Rd SWM Pond for QW (no City file number)
PL-18-026 – ZBA D09/M03/18 (Hillside Meadows SUB)
PL-18-027 – SUB D12/M01/18 (Hillside Meadows SUB)
PL-18-031 – SEV B71/18M (Hillside Meadows SUB lands)
PL-19-021 – SUB D12/M01/18 (Redline Hillside Meadows SUB)
PL-19-167 – SUB D12/M01/18 (Clearance of Draft Plan Conditions)
PL-20-073 – SUB D12/M01/18 (Phase 2 Redline – Hillside Meadows SUB)
PL-21-119 – OPA D09/M18/21 (Hillside Meadows North SUB lands – small north area only)
PL-21-124 – SEV (3) B38/21M, B39/21M, B40/21M (Hillside Meadows North SUB lands)
PL-21-151 – ZBA D09/M20/21 (Hillside Meadows North SUB lands) – no formal LTC letter sent
PL-21-153 – SUB D12/M04/21 (Hillside Meadows North SUB lands) – no formal LTC letter sent
RP-19-196 – Construction of 2 berms on Hillside Meadows SUB lands to stop Spills
RP-21-378 – Permit A – Christian School property – watercourse alteration (City agent)
RP-21-379 – Permit B – Hillside Meadows North lands (east) – watercourse alteration, new
watercourse crossing, filling floodplain (2,500 m3)
RP-21-380 – Permit C – Cty Rd 40 culvert upgrade (City lands) – no concerns
RP-22-047 – Permit D – Hillside Meadows North SUB lands (west) – watercourse & filling (10,500
m3)
RP-22-048 – Permit E – Little Lands south of York Ck – watercourse & filling (6,000 m3)
RP-22-049 – Permit F – Little lands north of York Ck – watercourse & filling (15,000 m3)

2017-07-19: LTC staff consulted by QW planning staff on proposal for subdivision on Little lands. LTC
responded back same day to confirm proposal is partially within floodplain of York Creek delineated as
part of the Dead Ck/York Ck Subwatershed Study (1998). Confirmed no 2-zone and LTC does not support
filling in floodplain for development purposes. Noted PPS does not support but QW OP “generally” does
not support.
2017-08-22: Site Visit on properties north and south of York Creek. LTC staff (JKN, Warren Coulter), QW
staff (Mike Whitehead), Jewell Engineering staff (Bryon Keene, Elliott Fledderus), Klemencic Homes
(Nathan & Mark Klemencic) and Brad Little (land owner) attended the site.
2017-09-06: Email to JKN from BKeene JE asking specific questions about work needed to be completed
and availability of modelling data and position on SWM. Arranged for a meeting at LTC to provide Dead
Creek/York Crk report and modelling data.
2017-09-14: JE staff visited LTC office to pick up reports, mapping for York Creek. LTC position was
confirmed regarding filling in of floodplain and no on-line SWM. Requirements included EIS,
hydrology/hydraulics impacts, fisheries review, etc.
2017-10-17: Email train between JE and City and LTC. City allowed LTC to circulate all info on 2nd Dug Hill
Pond to Jewell. 3 emails with various attachments from LTC to JE.
Page 1 of 5
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2017-10-26: JKN provided additional modelling data to Jewell for the SWM Pond.
2017-11-01: LTC provided scanned copies of the Dead Creek/York Creek Subwatershed reports.
2017-11-17: LTC staff met with Jewell and Klemencic at LTC office to discuss project.
2017-11-30: Phone conversation between Elliott Fledderus JE and JKN – follow-up email sent.
2017-12-06: Email response provided by JKN – LTC can support berm to prevent spill to the south for
southern subdivision lands (removal of drainage easement); Cannot support channelization – will need
Hearing & in support need EIS (looking at impacts to geomorphology), SAR, fisheries along with
hydrology/hydraulics. LTC NOT in support on in-line SWM options including issue of potential dam
structure as per MNRF.
2018-09-04: LTC provided mapping that was part of the Dead Creek/York Creek report.
2020-08-07: Discussions with Amanda Redden JE about Dead Creek/York Creek report. JKN sent email to
AR with scanned copies of report and appendices.
2020-08-27: Email from JE saying that they are now focusing on subdivision lands to the north of Hillside
Meadows (currently under construction) and discussion of channelization and filling in floodplain – only
in the north-south part of the creek at this point. JKN response again- not supported by staff.
2020-11-27: Letter from JE to JKN regarding 2nd Dug Hill Rd SWMF Investigation. Discussions about ARRs
and catchment to pond. JE working with City and Klemencic.
2020-12-02: email from JKN to acknowledge receipt of letter and we are looking into background of all
info that we have for applicable ARRS. LTC requested Ainley report (2001).
2020-12-03: email from CAngelo QW providing Ainley information (no report available). Bryon Keene
responded confirming no Ainley report but Ainley work focused on storm sewers. Good background
provided: LTC Dead/York Ck did preliminary work and recommended ARRs of 40 l/s/ha. With input from
QC, ARRs adjusted to 150 l/s/ha (Walmart) and 51 l/s/ha everywhere else. GGG 1988 report included
these numbers in their West End Infrastructure Report. Ainley 2001 identified two residential areas that
would be limited by downstream storm sewer infrastructure. In 2015 GGG provided new ARRS of 125
l/s/ha.
2020-12-16: Follow up email from JKN confirming ARRs that have been imposed on any developments
LTC has reviewed.
2020-12-22: email train about floodplain mapping with Amanda Redden JE and JKN.
2021-01-11: Email from BKeene JE to JKN about wanting to move permit applications for Klemencic/
Little lands forward – discussion about north/south portion of channel only.
2021-01-19: JKN response to email above noting that LTC staff could not support and the reasons why –
explained the permitting process. Bryon wrote back asking about COVID protocols for Hearing. JKN
responded saying we need complete application to review – next available date for Hearing is March 11,
2021. Noted we needed about 1 month time from notification of request for Hearing to Hearing Date.
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2021-02-03: email from BKeene JE regarding issues with SWM Pond numbers and general numbers
Jewell has prepared.
2021-06-22: As part of LTC review of DeWal/Klemencic property, LTC requested copy of March 2021
Floodline Study that LTC did not have. The City of Quinte West circulated the Floodline Report to LTC but
it was for the Klemencic/Little lands (Hillside Meadows North) dated May 12, 2021. Digital Copy and
Hard copies provided by QW. We had no planning circulations at that time for this file.
2021-07-22: LTC circulated on application for Draft Plan of Subdivision (D12/M04/21) with no technical
submissions and requested response by August 8 (Sunday). JKN wrote back asking if Aug 8 was correct
date and if there was other information included with application. Shauna Mikel QW wrote back that
Aug 8 was correct date but no decisions being made – just public meeting.
2021-08-04: LTC sent email by MWhitehead asking if LTC had received Floodline Report (May 2021). LTC
staff wrote back we had received it with previous / other subdivision application. Is this part of
circulation with comments due on Aug 8 – confirmed Yes response received.
2021-08-17: email JKN to MWhitehead re SUB application ahead of public meeting (August 19, 2021) –
noting that LTC expects floodplain to remain in protective zoning. Quick turnaround and LTC staffing
losses did not allow LTC staff to respond in time. LTC is not in position to provide input on May 2021
floodline report at this time – meeting scheduled with Jewell to discuss watercourse alteration,
watercourse crossing and implications and permitting requirements.
2021-10-06: JKN email to BKeene re LTC’s position on minimum upstream drainage areas for Flood
Hazard Mapping (we have none so even catchments less than 125 ha could require flood hazard
mapping).
2021-10-13: Email JKN to QW Planning re SUB application and LTC’s position on the ZBA and SUB files.
Significant issues with the Floodline Report and Draft plan of subdivision shows lots in the flood hazard –
does not comply with Section 3.1 of PPS. LTC recommended deferral of applications until the floodline
issues have been dealt with. Note that watercourse alterations are only on 2 properties at this time
(Christian School & Subdivision lands). Noted first step is confirming functioning of SWM Pond then they
will have flows for floodplain mapping exercise. Also noted report is NOT preliminary SWM report for
subdivision.
2021-10-19: LTC circulated on latest version of 2nd Dug Hill Pond catchment area and applicable ARRs by
Bryon Keene.
2021-11-18: LTC circulated on confirmed ARRs by Jewel, 2nd Dug Hill Pond proposed modifications and
implications for downstream channelization applications. Noted that work is proposed by City and
developer all the way to Wooler Road.
2021-11-19: JKN responded to Bryon’s email from day before. General OK with SWM work (one final
question) and looking forward to receiving permit applications. Noted we are expecting 2 permit
applications (one for each property) and application would include hydrologic/hydraulic info as well as
DFO/fisheries impacts. Noted EIS will most likely be required as well since they are proposing work all
the way to Wooler Road so they can start on that too.
2021-12-21: LTC received 3 permit applications for proposed works. (Permits A, B & C)
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2021-12-23: LTC circulated on the Floodline Investigation Report for the permit applications that we
received earlier. York Creek Development Area – Floodline Investigation (November 26, 2021).
2022-01-05: LTC email (JKN to NKlemencic) acknowledging receipt of 3 permit applications (RP-21-378;
379 & 380). Noted fees received and what $ is outstanding. LTC have not conducted a technical review
at this time but will provide feedback once fees are paid. Noted earliest available Hearing date is March
10, 2022.
2022-01-17: Email JKN to Jewell & Klemencic regarding technical review of permit submissions. LTC in
support of the 2nd Dug Hill SWM Pond work. Noted no mention of DFO review – confirmed it will be
required for the new culvert and watercourse realignment work – need status update. Questions about
Hillside Meadows North SWM implications and online storage and Wooler Rd crossing inlet/outlet
control considerations. Also noted separate parcels so we don’t have permits for lands west of new
crossing. Noted minimum size catchment for flood hazard again.
2022-01-27: Email from BKeene clarifying work downstream of proposed new crossing (filling in
floodplain and watercourse alterations).
2022-01-31: LTC email to request meeting to go over these applications – report is still not clear on what
is being proposed. Noted earlier severances so separate parcels, no DFO info, no ecologic impact
information, natural channel design, Wooler Road culvert update implications.
2022-02-15: In-person meeting at LTC Office: Jewell Engineering (Bryon Keene, Elliott Fledderus);
Nathan Klemencic; LTC Staff (Janet Noyes, Gage Comeau). LTC requires a plan showing each parcel and
what is being proposed on each lot. LTC NOT in support of SWM in floodplain or use of in-line storage.
More permit applications required and LTC will treat all applications as “one project” with one Hearing.
Discussion of Hearing process and potential conditions that may be included with LTC permit
application. Noted no LTC permit required for 2nd Dug Hill Pond modifications.
2022-02-17: Email from Nathan Klemencic regarding permitting process and concern about conditions.
2022-02-22: Gage provided list of “standard” conditions for proposed works in email response on
February 22, 2022. Noted that Board may require others.
2022-03-01: Three more permit applications were dropped off at the LTC office. (Permits D, E, F)
2022-03-04: Email from JKN regarding permit completeness for three additional permit applications that
we received. Noted fees required for these applications and list of 6 items to deem application complete
including update to report, SWM info for proposed facility in flood hazard, more specific info for each
parcel and what is being proposed and Watercourse Impact Study – ecological impacts.
2022-03-07: Revised permit from QW provided for Wooler Rd crossing (2nd Dug Hill Pond work
removed). Figure with Permit Applications identified for parcels provided as well for clarification.
2022-03-10: LTC staff had discussion with other CA engineering staff about proposed work, permit
applications, implications to flood hazard, SWM. Recommendations to remove SWM work out of
permits for now and just deal with floodline work (watercourse alteration/filling).
2022-03-15: LTC called Jewell Engineering to discuss applications. LTC would like all reference to Hillside
Meadows North stormwater removed from applications including discussion of on-line storage and
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implications. Keep review to simple floodplain mapping updates for watercourse alteration and
floodplain filling. Stormwater Management will be dealt with the subdivision application at the time.
Also noted Final permit fees received for applications.
2022-04-08: LTC received revised permit applications for Permits E & F and authorization to revise
Permit D by LTC staff. Permits A-C remain unchanged.
2022-04-12: Updated Floodline Report provided by email with overall plan of permits and drawings.
2022-04-13: Gage confirmed receipt of updated information and that we will be reviewing shortly.
2022-04-14: JKN email to BJardine (QW Director of Planning) regarding status of applications and
wondering what involvement City would like to have, if any. Implications are that floodplain mapping
will be updated if LTC Board approves the applications.
2022-04-26: JKN phone call to Elliott Fledderus to discuss dead storage area that is not part of
application (northeast of Wooler Road culvert crossing). Elliott confirmed that they needed to provide
drainage pathway for this property, which is not part of application and not owned by applicant. JKN
followed up with email about review of updated report (April 12, 2022 - much clearer & SWM removed
as requested). Confirmed permits to be included in the “project”. Requested status of DFO review,
ecologic impact assessment and total cut/fill for each application. Jewell got back to JKN to confirm
cut/fill volumes for each permit application.
2022-04-27: JKN email to Tim Colasante and Rob Jackson (QW Public Works) about proposed floodline
report and impacts to 2nd Dug Hill SWM Pond – has ECA amendment application been put in by City for
proposed work to modify pond? Phone conversation RJackson & JKN – no ECA work at this time.
2022-04-27: JKN email to Jewell and Klemencic reiterating LTC’s position on what was outstanding for
permit completeness. Relisted 6 items from March 4 email and noted whether issue has been
addressed, removed because it’s no longer relevant or still outstanding. Only thing outstanding to be
able to consider the permit applications complete is the ecological impact study for the watercourse
realignment/alterations proposed. Confirmed that we cannot accommodate May 12, 2022 Hearing date
due to timing of submission materials. Noted that we needed to have complete application (including
outstanding item) by May 20, 2022, to be able to accommodate a June 9, 2022, Hearing Date.
2022-04-28: Email from Bryon Keene with Letter about fisheries (Stringer’s Environmental Services –
April 11, 2022) and request that Hearing move forward on May 12, 2022. Response by JKN clarifying that
Appendix M does not apply to these applications, provides a bit of background on request for ecologic
impact study and confirms we cannot accommodate May 12 Hearing.
2022-05-03: Request from Chris Angelo for meeting with LTC staff (CAO-Rhonda Bateman & Janet
Noyes) and David Clazie (QW CAO).
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Date: June 22, 2021

LTC File No. PL-21-124

Anne-Marie Cunningham
Committee of Adjustment & Accessibility Coordinator
Planning & Development Services, City of Quinte West
7 Cresswell Drive
P.O. Box 490
Trenton, ON K8V 5R6
RE:

Applications for Consent – KLEMENCIC HOMES LTD. ℅ MARK KLEMENCIC for ESTATE OF AUDREY LITTLE
East of 17337 Highway 2, Concession A, Part Lot 7 & 8, City of Quinte West (Geographic - Murray)
Application No.’s: B38/21M, B39/21M & B40/21M

Dear Ms. Cunningham,
Lower Trent Conservation (LTC) is in receipt of the above noted applications, which were circulated to our office on
June 3rd, 2021 for review and comment in accordance with the requirements of Schedule 1 of our Planning Services
Agreement with the municipality. We understand that the purpose of the application is to sever three (3) lots for
future residential development. The resultant lots will measure 2.25 hectares (B38/21M), 15.26 hectares (B39/21M),
and 12.63 hectares (B40/21M), all of which will have frontage along Old Highway 2. The retained lands will measure
41.28 hectares and will have frontage on County Road 40.
Documents Received and Review by Staff
Staff have received and reviewed the following document(s) submitted:
● Copy of Consent Applications Forms (File No. B38/21M, B39/21M & B40/21M); and,
● ‘Sketch For Lot Severance’ prepared by Gifford, Harris Surveying Ltd., Project No. 8-1354.
Staff have reviewed the applications as per our delegated responsibility from the Province to represent provincial
interests regarding natural hazards identified in Section 3.1 of the Provincial Policy Statement (PPS, 2020) and as a
regulatory authority under Ontario Regulation 163/06. LTC has also provided comments as per our Planning Services
Agreement with the City of Quinte West representing LTC’s role in the provision of environmental advisory comments
related to natural heritage feature and water resource protection. The application has also been reviewed through
our role as a public body under the Planning Act as per our LTC Board approved policies. Finally, LTC has provided
advisory comments related to policy applicability and to assist with implementation of the Trent Source Protection
Plan under the Clean Water Act.
RECOMMENDATION
Please be advised that Lower Trent Conservation (LTC) would have no objection to the approval of these
applications.
Please note that the applicant(s)/landowner(s) have been provided with a copy of this letter whereby they are
informed of the applicability of Ontario Regulation 163/06 – Lower Trent Conservation Authority: Regulation of
Development, Interference with Wetlands and Alterations to Shorelines and Watercourses on the subject lands and
that, a permit from LTC may be required for future development and/or site alteration prior to the commencement
of any on-site work. Landowner(s) will need to contact LTC directly to confirm permitting requirements and
restrictions.
Refer to the following sections for context.
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SITE CHARACTERISTICS
Based on available mapping, satellite imagery, and additional information, York Creek runs along the eastern property
boundary southwards, eventually turning west following the southern property boundary of the B39/21M severed
lot, and continues westward and runs under County Road 40. In addition, Dead Creek runs adjacent to the
southernmost property boundary of the proposed retained lands at the base of the feature known as the Trenton
Escarpment, creating a river valley system. Floodplain mapping has been completed for both of these watercourses
on the subject lands. Lastly, there are unevaluated wetlands mapped on the southern portion of the proposed
retained lands. There are no regulated features or areas on the first severed lot (B38/21M).
DELEGATED RESPONSIBILITY AND STATUTORY COMMENTS
1. LTC has reviewed the applications through our delegated responsibility from the Province to represent
provincial interests regarding natural hazards identified in Section 3.1 of the PPS.
● Policies 3.1.1 and 3.1.2 of the PPS apply to this application. Here it is stated:
3.1.1
3.1.2

Development shall generally be directed to areas outside of:
b) hazardous lands adjacent to river, stream and small inland lake systems which are
impacted by flooding hazards and/or erosion hazards;
Development and site alteration shall not be permitted within:
d) a floodway…

Floodplain mapping has been completed for both York Creek and Dead Creek. This information and updated
mapping can be found in the Dead and York Creek Subwatershed Plan Final Report (April, 1998). The entire
extent of the floodplain would be considered the floodway, where development and site alteration would be
prohibited in accordance with the PPS. It is our understanding that the identified floodplain for York Creek is
currently zoned an Environmentally Sensitive Area (ESA) Zone. For Dead Creek, LTC recommends a minimum
15 metre setback/buffer from the stable top of bank along both sides of the watercourse.
LTC is of the opinion that the subject applications are consistent with Section 3.1 of the PPS as there is room
on the resultant lots to situate future development outside of the identified/delineated flooding hazard.
2. LTC has reviewed the applications as per our responsibilities as a regulatory authority under Ontario
Regulation 163/06. This regulation, made under Section 28 of the Conservation Authorities Act, enables
conservation authorities to regulate development in or adjacent to river or stream valleys, Great Lakes and
inland lake shorelines, watercourses, hazardous lands and wetlands. Development taking place on these
lands may require permission from the conservation authority to confirm that the control of flooding,
erosion, dynamic beaches, pollution or the conservation of land are not affected. LTC also regulates the
alteration to or interference in any way with a watercourse or wetland.
●

Portions of the subject lands are situated within areas that are subject to Ontario Regulation 163/06.
Specifically, as stated above, York Creek runs along the eastern property boundary southwards, eventually
turning west following the southern property boundary of the severed lot B39/21M, and continues westward
until it eventually runs under County Road 40 and onto adjacent lands. In addition, Dead Creek runs adjacent
to the southernmost property boundary of the proposed retained lands at the base of the Trenton
Escarpment, creating a river valley system. Floodplain mapping has been completed for both of these
watercourses on the subject lands. Lastly, there are unevaluated wetlands, specifically coastal wetlands,
mapped in the southern portion of the proposed retained lands. There are no regulated features or areas on
the first severed lot (B38/21M). In accordance with Ontario Regulation 163/06, no person shall:
S. 2)
Undertake development (including site alterations), or permit another person to undertake
development in or on areas within the jurisdiction of the Conservation Authority that are:
river or stream valleys; land that could be unsafe for development due to natural occurring
processes associated with flooding and/or erosion; wetlands; or, other areas where
development could interfere with the hydrologic function of a wetland including areas
within 120 metres of a Provincially Significant Wetland and within 30 metres of all other
wetlands; OR
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S. 5)

Straighten, change, divert or interfere in any way with the existing channel or a river, creek,
stream or watercourse; change or interfere in any way with a wetland;
without the prior written approval of the Authority (i.e., LTC).
Any development* within 30 metres of any unevaluated wetlands, within 15 metres of the stable top of bank
for Dead Creek, and/or within 15 metres of a mapped floodplain, any watercourse alterations (e.g., dredging,
culvert installation, bridge construction, etc.), and/or any activities that would interfere in any way with the
wetland would require a permit from our office prior to the commencement of on-site work. *Development
is defined in the Conservation Authorities Act as:
i.
ii.
iii.
iv.

The construction, re-construction, erection or placing of a building or structure of any kind,
Any change to a building or structure that would have the effect of altering the use or potential
use of the building or structure, increasing the size of the building or structure or increasing
the number of dwelling units in the building or structure;
Site grading; or,
The temporary or permanent placing, dumping, or removal of any material, originating on the
site or elsewhere.

●

LTC is aware that the northern section of York Creek is proposed to be realigned from the City’s Stormwater
Management Pond to where it turns westward. Updated flood hazard mapping is expected to be provided
during the permit application for this work. LTC has reviewed the most recent floodplain study completed for
Dead and York Creek (Dead and York Creek Subwatershed Plan Final Report (April, 1998)) and can advise that
no future development would be permitted within the identified hazards. LTC also enforces a 6 metre access
allowance from the actual hazard whereby no structures are to be situated. We can advise that there is
sufficient room available on the subject lands for future residential development to be situated and proceed
outside of the delineated flooding hazard. A permit from LTC will be required prior to development and/or
site alteration, as per the definition above, on both the severed and retained lots within the regulated
allowances of the delineated flood hazards prior to the commencement of any on-site work.

●

LTC Board-approved policies Sections 6.2 and 6.2.2 for the administration of Ontario Regulation 163/06 state
that development and interference shall not be permitted within a wetland nor within 30 metres of the
boundary of the wetland. We would not permit the removal of any wetland feature (e.g., clearing or draining
the feature) and a permit would not be obtainable to develop on the proposed retained lands within 30
metres of any confirmed wetland.
It is noted that unevaluated wetlands have not been evaluated by the Ministry of Natural Resources and
Forestry (MNRF) and have not been designated as provincially significant. They have been mapped by the
MNRF using the best available information (e.g., air photographs and topographic mapping) but have not
been assessed on the ground. The direction that LTC has received from the MNRF is that unevaluated
wetlands should be treated as PSWs unless demonstrated to be otherwise through an evaluation completed
by a certified professional. The unevaluated wetlands on the retained lands and adjacent lands have not been
confirmed by LTC staff to date. At this time, LTC will be applying a 30 metre allowance to the currently
mapped features until updated information is obtained.

●

Landowner(s) are encouraged to contact LTC to discuss this matter directly if they have any questions or
concerns. LTC’s permitting policy document is available to the public at the following link:
http://www.ltc.on.ca/planning/pag/

ADVISORY COMMENTS
3. LTC has reviewed the applications through our responsibilities as a service provider to the City of Quinte
West in that we provide a comprehensive environmental review of applications subject to the provisions of
the Planning Act, and other statutes as may apply, through a Planning Services Agreement (Agreement for
Planning Act Application Review between the City of Quinte West and Lower Trent Region Conservation
Authority, 2018). Specifically, in accordance with the agreement, LTC has also reviewed the applications with
consideration for natural heritage feature and water quality and quantity protection policies.
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●

Dead and York Creek are considered fish habitats in accordance with provincial guidelines. In addition, the
unevaluated wetlands on the subject lands and adjacent lands are considered coastal. Policy 2.1.8 of the
Natural Heritage section of the PPS applies to this application. Here it is stated that:
2.1.8 development and site alteration shall not be permitted on adjacent lands to the natural
heritage features and areas identified in policies 2.1.4, 2.1.5, and 2.1.6 (including fish
habitat, significant wetlands etc.) unless the ecological function of the adjacent lands has
been evaluated and it has been demonstrated that there will be no negative impacts on the
natural features or their ecological functions.
The Natural Heritage section (Section 2.1) of the PPS states that development and site alteration shall not be
permitted on adjacent lands to fish habitat (i.e., within 120 metres) unless the ecological function of the
adjacent lands has been evaluated and it has been demonstrated that there will be no negative impacts on
the natural features or their ecological functions. According to the Natural Heritage Reference Manual for
Natural Heritage Policies of the PPS (Ministry of Natural Resources and Forestry, 2010), establishing or
retaining a 30-metre-wide swath of natural vegetation adjacent to the watercourse, along either side, will
assist in mitigating negative impacts to fish habitat. LTC recognizes that portions of York Creek have been
realigned and another section, specifically along the eastern property boundary of the proposed severed lot
(B39/21M), is to be realigned at a future date to connect an existing stormwater pond to York Creek.
The lots to be severed and the retained lands are currently vacant and are to be developed in the future,
however, the resultant parcels are able to accommodate new development at least 30 metres away from
both of the watercourses. It is our opinion that any future development could proceed without resulting in a
negative impact on fish habitat provided standard construction mitigation and drainage control measures are
implemented for future development and site alteration to prevent migration of sediment into either Dead or
York Creek (e.g., silt fencing around disturbed areas that may convey water toward the watercourses). As
stated above, landowner(s) are encouraged to establish, maintain, and/or enhance a 30 metre natural
vegetative buffer along either side of the existing watercourses to help protect fish habitat and assist in
erosion protection.

•

The mapped wetlands on the proposed retained lands are considered coastal as they are within 2 kilometres
of the Bay of Quinte. The width of “adjacent lands” for significant coastal wetlands is 120 metres. This area
will extend over a large portion of the retained lands, however, it does not extend over the proposed severed
lands subject to these applications. There is still room to situate future development outside of the adjacent
lands of the currently mapped coastal wetlands. In the event that future development is proposed within the
adjacent lands of these features, it is advised that an Environmental Impact Study would be required to
support the applications and address Section 2.1 of the PPS, specifically concerning natural heritage features.

•

LTC has no concerns from a water quality and quantity perspective for the subject applications at this time.

4. LTC has reviewed the applications through our role as a public commenting body, pursuant to the Planning
Act.
● We have no further comments to add in this role.
5. LTC has reviewed the applications in terms of the Trent Source Protection Plan, prepared under Clean Water
Act, 2006. The Source Protection Plan came into effect on January 1, 2015 and contains policies to protect
sources of municipal drinking water from existing and future land use activities.
● The subject lands are not located within an identified drinking water source protection area.
SUMMARY
Given the above comments, it is the opinion of the LTC that:
1. Consistency with Section 3.1 of the PPS has been demonstrated;
2. Ontario Regulation 163/06 does apply to the subject lands, specifically due to the presence of Dead and York
Creek, their associated floodplains, and multiple unevaluated wetlands. Future residential development has
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been proposed on the resultant lots by way of these applications. There is room available on the resultant
lots where future development envelopes can be situated to conform to LTC’s policies;
3. Dead and York Creek run through portions of the subject lands; they are considered fish habitat and these
applications trigger the Natural Heritage section (Section 2.1) of the PPS. In addition, the unevaluated
wetlands on the subject lands and adjacent lands are considered coastal. There is room to situate future
development envelopes on each of the resultant lots outside of the 120 metre “adjacent lands” area
associated with Dead and York Creek and the currently mapped coastal wetlands. It is still advised that the
proposed lots can accommodate future development envelopes as long as a minimum vegetated buffers are
maintained;
4. The subject lands are not located within an area that is subject to the policies contained in the Trent Source
Protection Plan.
LTC would therefore have no objection to the approval of the subject applications. The above comments reflect our
understanding at the time of writing of applicable policies, legislation, and the development proposal. I trust this
letter meets your information requirements. However, should you require any further information or have any
questions please do not hesitate to contact me.
Please inform this office of any decision made by the Committee with regard to these applications. We respectfully
request to receive a copy of the decisions and notice of any appeals filed.
Sincerely,

Victoria Heffernan, EPt.
Assistant Planning Technician
613-394-3915 ext. 238
cc. Mark Klemencic, mark@klemencichomes.com (agent)

8/17/2021

Mail - Janet Noyes - Outlook
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Hillside Meadows North - SUB and ZBA
Janet Noyes <janet.noyes@ltc.on.ca>
Tue 8/17/2021 12:45 PM

To: Mike Whitehead <mikew@quintewest.ca>
Cc: Leah Stephens <leah.stephens@ltc.on.ca>

Hi Mike;
I just wanted to touch base with you on these files. Lower Trent Conservation was circulated on
these two applications on July 22, 2021 and asked for comments by August 8, 2021. Due to the
quick turnaround required and short staff resources, Lower Trent Conservation has not been
able to provide our comments regarding both of these submissions at this time.
D12/M04/21 - Draft Plan of Subdivision - LTC File: PL-21-153
D09/M20/21 - Zoning By-Law Amendment - LTC File: PL-21-151
There have been a number of files for this property recently in which LTC has provided
comment in the past, including:
SEV(3) B38/21M, B39/21M, B40/21M - LTC File: PL-21-124 (comments provided in our
letter June 22, 2021).
OPA D09/M18/21 - LTC File: PL-21-119 (comments provided in our letter dated June 10,
2021).
As noted in previous responses, York Creek flows from the outlet of the City's regional
stormwater management facility on 2nd Dug Hill Road, southward in a ditch between the
subject property and the Christian School property where it then turns westward as a natural
creek to eventually discharge into the Murray Canal. York Creek was the subject of a
Subwatershed Study (along with Dead Creek to the south) that was completed in 1998. Part of
this study included delineating the floodplains for both Dead and York Creeks. The floodplain
delineation for York Creek begins in the outlet ditch from the SWM Pond and follows the creek
westward. There is a large area of the subject property located within the floodplain in the
southwest portion of the property as well as smaller sections along the creek.
Lower Trent Conservation regulates watercourses and lands located in floodplains as well as
lands adjacent to the flood hazard lands pursuant to Ontario Regulation 163/06 under the
Conservation Authorities Act. As such portions of the subject property are regulated by LTC. It
is expected that these hazard lands will remain in a protective zoning.
LTC has been circulated a report entitled York Creek Development Area - Floodline
Investigation by Jewell Engineering (May 12, 2021). LTC has been working with Jewell to go
over some of the details in this report that cover the design and operation of the regional
stormwater pond on 2nd Dug Hill Road, potential realignment of the outlet channel and
ditch/headwater stream for York Creek, delineation of the floodplain in this area and impacts to
the floodplain from a proposed water crossing, stream realignment, potential landfilling activities
and potential watercourse crossing upgrades at Wooler Road. A meeting is currently being
scheduled to go over the details discussed in this report. LTC is not in a position to provide any
comments to the City until we have had the opportunity to discuss and review this report with
Jewell (and City staff).
There were no other technical reports or information provided with the submission for review by
LTC.
https://outlook.office.com/mail/sentitems/id/AAMkADFkMmMxZGE5LTI4OGUtNDQ1OC05YWQyLThhMGE3ZWY2ZjI5MABGAAAAAAAmFMjoueihRq…

1/2

8/17/2021

Mail - Janet Noyes - Outlook

Page 258

I apologize for not providing a formal letter by the date required. LTC looks forward to circulation
of technical reports in support of the proposed applications so that we may review them and
provide comments to the City.
LTC Files: PL-21-151 & PL-21-153
Regards,
Janet Noyes
Janet Noyes, P.Eng.
Manager, Development Services & Water Resources
Lower Trent Conservati on
613.394.3915 x211
janet.noyes@ltc.on.ca
**COVID-19 Notice: Lower Trent Conservation staff remain available to serve you virtually or by phone. To ensure
your continued safety, our office is not open to the public at this time.

Disclaimer: This communicati on is intended for the addressee indicated above. It may contain informati on that is
privileged, confidenti al or otherwise protected from disclosure under the Municipal Freedom of Informati on and
Privacy Protecti on Act. If you have received this email in error, please noti fy me immediately.

https://outlook.office.com/mail/sentitems/id/AAMkADFkMmMxZGE5LTI4OGUtNDQ1OC05YWQyLThhMGE3ZWY2ZjI5MABGAAAAAAAmFMjoueihRq…
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York Creek Development Area Floodline Investigation Report
Janet Noyes <janet.noyes@ltc.on.ca>
Wed 10/13/2021 1:03 PM

To: Mike Whitehead <mikew@quintewest.ca>
Cc: Kelly Weste <kelly.weste@quintewest.ca>

Hello Mike;
As we discussed last week, Lower Trent Conservation (LTC) was circulated on a hard copy of
the above noted report by Jewell Engineering (JE), dated May 12, 2021, by the City of Quinte
West Planning Department on June 24, 2021. This circulation was for LTC information at that
time as there was no request for review or comment.
On July 22, 2021, LTC was circulated on an application for Draft Plan of Subdivision
(D12/M04/21) for the subdivision known as Hillside Meadows North (LTC File: PL-21-153). At
the same time, LTC was circulated on a Zoning By-Law Amendment application (D09/M20/21)
for the proposed subdivision lands and additional lands to the west to be rezoned from
Development (D) and Rural (RU) to Residential Type 3 Exception 8 (R3-8), rural Exception 45
(RU-45) and Open Space (OS). LTC staff was advised that a Public meeting for these
applications was being held on August 19, 2021, and the only technical information submitted
with the applications was a summary letter from the developer, Klemencic Homes, dated June
10, 2021. LTC did not submit a formal response letter but did prepare a general response by
email dated August 17, 2021, which I have attached to this email for reference.
In the summary document by Klemencic Homes, there is mention of the ongoing study/work
regarding York Creek due to the constraints on the property as a result of the flood hazards on
the property and does refer to a study - I have assumed that the reference is to the Jewell
Engineering report dated May 12, 2021. The Klemencic summary acknowledges the constraints
on the property but the application (based on the draft plan of subdivision drawing) does not
take into account the existing flood hazards currently on the property. LTC staff would not
support the application as it stands now because a number of lot lines are extending into the
flood hazard and some of the proposed building envelopes would be located within the flood
hazard as well. This does not comply with Section 3.1 of the PPS regarding Natural Hazards.
LTC would recommend deferral of this application at this time until the flood hazard
issue has been resolved.
The JE report addresses a number of topics, some of which directly impact the proposed
development and some indirectly. Topics of discussion in the report include:
1. Issues with parameters used for the design of the City's Stormwater Management Pond
(SWMP) on 2nd Dug Hill Road.
2. Issues with the functioning of the pond requiring outlet changes and downstream receiver
modifications
3. Proposed watercourse alteration / channelization on two properties
4. Updated flood hazard lines based on the above three topics
5. Preliminary notes for stormwater management for the proposed subdivision (first phase
only)
6. Discussion of additional phases of the subdivision
7. Potential replacement of the York Creek culvert crossing on Wooler Road (Cty Rd 40) and
potential impacts to flood hazard lines
8. Potential filling within the flood hazard lines on the future phases for the subdivision
https://outlook.office.com/mail/sentitems/id/AAMkADFkMmMxZGE5LTI4OGUtNDQ1OC05YWQyLThhMGE3ZWY2ZjI5MABGAAAAAAAmFMjoueihRq…
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Lower Trent Conservation staff had been in discussion with the City and JE regardi ng Point 1
above last year. LTC concurred with JE regarding the issues with the input parameters used for
the design of the pond. LTC had expressed various concerns during the design as well.

LTC has had more recent conversations with JE regarding the Allowable Release Rates (ARR)
that have been applied to the area and what would be applicable for future conditions for
undeveloped sites at this time. There has not been a resolution on this topic yet and this will
have significant impact to the resulting inflow and outflow from the pond, which in turn will have
impact on the flood hazard line delineation. This first step involving confirming the functioning of
the pond is necessary before moving forward with further discussion.
Regarding the proposed channelization of the watercourse from the pond outlet to where the
creek turns westward in a more natural stream, LTC has not received a permit application for
this proposed work. LTC regulation policies are explicit in NOT supporting this type of
application for the purposes of increasing development potential on properties so LTC staff
would not be able to support the permit application and would advise the applicant of their
ability to request a Hearing in front of the LTC Board of Directors. As we have not received an
application at this time, we cannot advise when such a Hearing would take place and whether
or not the Board would support such an application.
It is premature at this time to consider points 3 to 8 until the first two have been resolved.
Therefore, as mentioned at the beginning of this email, LTC would NOT support the application
for Draft Plan of Subdivision as it currently does not comply with the Natural Hazard component
of the PPS 2020.
I would also like to point out that the JE Report notes that "The preliminary sizing of the wet
pond will be prepared in a future SWM report to identify a SWM block to be set aside for a
stormwater treatment facility." This report is not to be considered a Preliminary Stormwater
Management Report in support of the proposed Draft Plan of Subdivision, which should be
submitted as part of the complete application for Draft Plan. LTC considers it pre-mature to
review this report as part of the application.
Regarding the rezoning application, there is no mention of rezoning to hazard lands but there is
a large section of the lands to be rezoned that are currently located within the flood hazard for
York Creek. Again, LTC would recommend deferral of this application as well. It was not clear
what portions of the property were being zoned the different zones either.
I hope this explains LTC's position on these files at this time. I highly recommend some detailed
discussions regarding next steps forward with the applicant, their engineering consultant, the
City and LTC. It is my understanding that Jewell Engineering is working on an update to the
report (or a portion of the report) regarding the City's SWM Pond design/functioning and how it
will function in the future.
Regards,
Janet Noyes
Janet Noyes, P.Eng.
Manager, Development Services & Water Resources
Lower Trent Conservati on
613.394.3915 x211
janet.noyes@ltc.on.ca
https://outlook.office.com/mail/sentitems/id/AAMkADFkMmMxZGE5LTI4OGUtNDQ1OC05YWQyLThhMGE3ZWY2ZjI5MABGAAAAAAAmFMjoueihRq…
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**COVID-19 Notice: Lower Trent Conservation staff remain available to serve you virtually or by phone. To ensure
your continued safety, our office is not open to the public at this time.

Disclaimer: This communicati on is intended for the addressee indicated above. It may contain informati on that is
privileged, confidenti al or otherwise protected from disclosure under the Municipal Freedom of Informati on and
Privacy Protecti on Act. If you have received this email in error, please noti fy me immediately.

https://outlook.office.com/mail/sentitems/id/AAMkADFkMmMxZGE5LTI4OGUtNDQ1OC05YWQyLThhMGE3ZWY2ZjI5MABGAAAAAAAmFMjoueihRq…
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STAFF REPORT
21-119PD

DATE:

October 14, 2021

TO

Chair Alyea & Members
City of Quinte West Planning Advisory Committee

FROM

Mike Whitehead
Area Planner

SUBJECT

Draft Plan of Subdivision
Planning Reportl Proposed
Hillside Meadows North Subdivision
D12/M04/21
File No:
East of 17337 Highway 2, Trenton, ON
Address:
Part of Lots 7 & 8, Concession A,
Legal:
Murray
Ward:
Estate of Audrey Sarah Little I Brad Little
Owner:
Mark Klemencic, Klemencic Homes Inc.
Agent:
-

Application

—

Recommendation
The Committee recommends that Application for Plan of Subdivision D12/M04/21 for
draft plan approval, and conditions for final approval, for a residential subdivision that
includes seventy five (75) residential lots, twenty eight (28) lots for semi-detached
dwellings, sixty six (66) lots for townhouse dwellings, two Blocks for Parkland, drainage
easement and storm water management area, and an internal road network, on a parcel
of land owned by the Estate of Audrey Little, located in Part of Lots 7 & 8, Concession
A, in the City of Quinte West (Murray Ward), be approved.

1.0

Background

Application D12/M04/21 applies to land owned by the estate of Audrey Sarah Littlel
Brad Little, located east of 17337 Highway2. The subject land is identified on the Key
Map attached hereto.
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1.2

Adjacent

Land Uses

The subject property is located in the western section of the Trenton Urban Area,
situated south of Highway 2, and west of 2nd Dug Hill Road. This is a newly developing
residential and commercial area, benefitting from full municipal infrastructure. The
Highway 2 corridor is developed with highway commercial properties, also including a
number of vacant commercial sites. Beyond the commercial corridor are newly
developing residential subdivisions.
To the immediate east of the subject property, land uses fronting on 2nd Dug Hill Road
include a municipally owned storm pond, Trenton Christian School, and the Wesleyan
Church. To the immediate south of the subject property is Hillside Meadows residential
subdivision. Vacant land is located to the immediate west, with vacant commercial
lands to the north.
Policy

2.0

Existing

2.1

Provincial Policy Statement

The subject land is located in the “Trenton Urban Service Area” which is considered a
“settlement area.” Section 1.1.3.1 of the PPS states that “Settlement areas shall be the
focus of growth and their vitality and regeneration shall be promoted.”
Section 1.1.3.2 establishes that land use patterns within settlement areas shall be
based upon efficient use of land and resources and efficient use of infrastructure and
public service facilities, and avoid the need for unjustified and / or uneconomical
expansion. In this regard, infrastructure will require extension by the proponent,
resulting in urban development, and ultimately the efficient use of the land.
Section 1.1.3.6 establishes that new development taking place in designated growth
areas should occur adjacent to the existing bui|t—uparea, and should have a compact
form, and a mix of uses and densities that allow for the efficient use of land,
infrastructure and public service facilities. The subject property is located immediately
north of Hillside Meadows residential subdivision, and adjacent to existing development
along 2nd Dug Hill Road. The development is proposed to have a mix of densities,
including single and semi—detached dwellings, and townhouses.

Section 1.4.3 states that Planning authorities shall provide for an appropriate range and
mix of housing options and densities. The development proposes single and semidetached dwellings, and townhouses.
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Section 1.5.1 provides that healthy, active communities should be promoted by planning
public streets, spaces and facilities to be safe, meet the needs of pedestrians, foster
social interaction and facilitate active transportation and community connectivity, and
providing for a full range of publicly accessible built and natural settings for recreation,
including parklands, public spaces, open space areas, trails and linkages. The
development proposes municipal parkland, and a multi—usetrail to extend along Street
“A”
I

Section 1.6.6.2 establishes that municipal water and sewer services are the preferred
form of servicing for settlement areas and that intensification within settlement areas on
Municipal infrastructure is to be
such services should be promoted wherever feasible.
extended by the proponent.
Section 2.1 provides that natural features and areas shall be protected for the long term
The proponent has provided a Floodline Investigation of the York Creek Development
Area by Jewell Engineering, dated May 2021. This report and the proposed subdivision
will be reviewed in detail through the final approval process by City staff and Lower
Trent Conservation. The necessary zoning is to be implemented along with provisions
in the subdivision agreement to protect on site natural features.
The application is consistent with the Provincial Policy Statement.

2.2

Official Plan

The urban component of the subject property is within Planning District 10B of the
“Trenton Urban Service Area.” District 10B policies permit low and medium density
residential land use, including single and semi—detached dwellings, and townhouses
The Official Plan states that low and medium density development is to allow for
compatible integration of housing types with easy access to parkland / open space,
community and public service facilities and commercial areas. The subdivision provides
parkland, and convenient access to commercial areas along Highway 2. Community
facilities such as schools and churches are within immediate proximity.
The Official Plan requires proposed development to be compatible with neighbouring
uses, with medium density development having access to an arterial or collector road,
without having a major impact on areas of lesser density. The entire subdivision has
The development is compatible with
convenient access to Highway 2 via Street
existing and future permitted land use in the immediate neighbourhood.
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Section 12.12.1.3(iii) of the Official Plan states that an application for draft approval for a
subdivision shall meet the following criteria to the satisfaction of the City:
the method by which storm water drainage is to be addressed
of the City and the appropriate Conservation Authority;

to the satisfaction

0

the impact of the proposed development on the existing road network;

0

adequate municipal water and wastewater systems;
community and emergency services can be provided;
the proposed subdivision is in the public interest and not premature;
the design is in a form and density to make efficient use of existing infrastructure
and to be compatible with adjacent lands;

any other information as may be required by the City’s Subdivision or
Condominium Approval Procedures Manual.
In reviewing the above criteria, Lower Trent Conservation and City staff will review the
storm water management plan for the development through the final approval process,
requiring the provision of detailed analysis and engineering drawings by the proponent.
A draft condition is included requiring the provision of a traffic report. Infrastructure is to
be extended by the proponent, at the proponent’s expense, to the satisfaction of the
municipality. The proposed subdivision is within the City's urban area, and is in the
public interest, with an efficient design that is compatible with neighbouring land uses.
Additional studies will be required as conditions to draft approval. Specific
recommendations from these reports may be included in the subdivision agreement.
The application is consistent with the Official Plan
2.3

Zoning By-law

The subdivision site is zoned Development (D) Zone, with a small section at the south
end zoned Open Space (OS) Zone in recognition of York Creek. Concurrent Zoning
Amendment Application D09/M20/21 is recommended for approval, and would rezone
the subdivision land to Residential Type 3 Exception 8 (R3-8) Zone. The R3—8Zone is
the same zone that applies to the existing Hillside Meadows subdivision to the south,
and the majority of Applegrove Acres to the north. This zone permits a range of
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residential uses including single, semi-detached, and townhouse dwellings. The Open
Space (OS) Zone is to be enlarged to include municipal parkland and land used for
stormwater management purposes.
I Consultation

3.0

Internal I Exte

3.1

Internal Department Circulation

"13

Notice of Application D12/M04/20 was circulated to the following City Departments for
comment on July 22, 2021;

ii.
iii
iv
v.
vi

City Clerk
Fire Chief
Chief Building Official
Manager of Public Works
Manager, Utilities
Supervisor Parks & Open Space

Comments received from the Chief Building Official dated August 12, 2021 indicate no
objection or concerns, additional comments will be received through the subdivision
process.
Comments received from the Fire Department dated August 17, 2021 recommend
standard draft conditions which have been included in the Conditions to Approval.

Comments received from the Public Works Department dated October 8, 2021
recommend draft conditions which have been included in the Conditions to Approval
To date, no additional comments have been received regarding this application
3.2

External Agency Circulation

Notice of Application D12/M04/20 was circulated to the following external agencies on
July 22,2021;

i.
ii.
iii
iv
v.

Algonquin Lakeshore District Catholic School Board
Hastings Prince Edward School Board
Kawartha Pine Ridge District School Board
Conseil des ecoles publiques (Eastern Ontario)
Enbridge Pipelines
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VI.

vii.
viii
ix.
x.
XI.

XII.

Lower Trent Conservation
Ontario Power Generation, Law & Development
Ontario Hydro One
Bell Canada
Union Gas Limited
Infrastructure Ontario
CP Rail

Comments received via email from Hydro One dated July 29, 2021 indicate no concerns
at this time.

Comments received from Hastings and Prince Edward School Board dated July 28,
2021 request to be kept apprised of any notifications or decisions in respect of the
application.
Comments received from Kawartha Pine Ridge District School Board dated July 29,
2021 request the following conditions be included as part of the draft plan approval
All offers of purchase and sale shall contain a statement advising prospective
purchaser(s) that accommodation within a public school in the community is not
guaranteed and students may be accommodate in temporary facilities; including
but not limited to accommodation in a portable classroom, a “holding school”, or
in an alternate school within or outside of the community.

ii.

Ill

All offers of purchase and sale shall include a statement advising prospective
purchasers that if school buses are required within the development in
accordance with Kawartha Pine Ridge District School Board Transportation
policies, as may be amended from time to time, school bus pick up points will be
generally located on the through street at a location as determined by the
Student Transportation Services of Central Ontario.
That the Owner(s) shall agree to provide a pedestrian walkway or dedicated
pedestrian use only area throughout the subdivision to accommodate and
promote safe walking routes to the nearby school property/bus stops and/or
elsewhere. To clear this condition, KPR staff will require a copy of the proposed
plan and details for the pedestrian route prior to entering into the Subdivision
Agreement. Any Subdivision Agreement shall reflect these proposed plans and
details.

Comments received from Bell dated August 30, 2021 indicate conditions to be included
in the draft approval, and also advise the Owner to contact Bell Canada during the
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4.0

Planninq

Analvsis

The purpose and effect of this application is to obtain Draft Approval for a Plan of
Subdivision, with associated conditions. The subdivision comprises seventy five (75)
lots for single detached dwellings, twenty eight (28) lots for semi detached dwellings,
and sixty six (66) lots for townhouse dwellings. The subdivision also includes municipal
parkland, a drainage easement, and storm water management area.

Regarding the comments of Lower Trent Conservation, the conditions to draft approval
require the written clearance of LTC. This includes the issuance of all LTC permits and
approvals. Ifsaid permits and approvals are not achieved, then the subdivision will not
receive final approval, the subdivision agreement cannot be signed, and the draft
approval will lapse. Jewell Engineering has stated that it will make the necessary
alterations to the 2”“Dug Hill Road Stormwater Facility design, confirm the outflows
from the facility and the corresponding floodlines downstream, and is prepared to
present its plan to the LTC Board.
Appropriate conditions to draft plan approval have been included to address municipal
servicing, stormwater, grading, roads and utilities, servicing easement, geotechnical
report, traffic study, hydraulic network analysis, utility sign offs, engineering drawings,
and the provision of securities and insurance by the developer. The conditions to draft
plan approval are attached as Appendix A.
A concurrent zoning amendment has been applied for, and the draft plan of subdivision
complies with the proposed zone provisions. As detailed herein, the application for draft
approval meets the intent of the Provincial Policy Statement and the Official Plan for the
City of Quinte West, which encourage growth and intensification within the City’s
settlement areas, the efficient use of land, resources and infrastructure, and the
provision of a range and mix of housing types and densities.

Report written by,

head, B.A.A.
Area Planner
MVl/.'KW'sm

Kelly Weste, B.A.A., MCIP, RPP
Manager of Planning Services
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Conditions to Draft Plan Approval
Applican t:
Ward:
Location:

Estate of Audrey Sarah Little
Murray
2"’ Dug Hill Road
Part Of Lots 7 & 8, Concession A
Geographic Township of Murray
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File: D12/M04/21
Referen ce: 12T(QW)21002
Date Approved: November 15, 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

1

Condition

That this approval applies to the draft plan of subdivision prepared by Nathan
Klemencic, dated April 30, 2021 and provided with the Application for Plan of
Subdivision, which shows the complete subdivision as having a total of:

i)
ii)
iii)
iv)
v)
vi)

75 lots for single detached dwellings
28 lots for semi—detached dwellings
66 lots for townhouse dwellings
2 Blocks for Parkland
Drainage Easement
“C” and “D”
Streets

That the Owner conveys up to five percent (5%) of the land included in the draft
plan of subdivision to the Municipality for park purposes. Alternatively the
Municipality may require cash-in-lieu of all or a portion of the conveyance.
The payment of all area and site specific development charges to the City of
Quinte West in accordance with the provisions of the applicable Development
Charges By—|aw.
That any dead ends and open sides of the road allowance created by this draft
plan shall be terminated in 0.3 metre reserves to be conveyed to and held in trust
by the municipality.
That the road allowances included in this draft plan shall be shown and dedicated
as public highways.
That the dimensions of the proposed and existing road allowances be provided on
the plan of subdivision to the satisfaction of the City of Quinte West.
That the streets shall be named to the satisfaction of the City of Quinte West.
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Conditions to Draft Plan Approval
Applican t:
Ward:
Location:

Estate ofA udrey Sarah Little
Murray
2"”Dug Hill Road
Part of Lots 7 & 8, Connexion A
Geographic Township of Murray

File: D12/M04/21
Referen ce: 12T(QW)21002
Date Approved: November 1.5; 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

8

Condition

That the Owner agrees in writing to satisfy all requirements, financial or otherwise,
of the City of Quinte West concerning the provision of roads, driveway access,
installation of services and drainage as applicable.

That the Owner is responsible to provide all services, including road maintenance,
winter control, unless and until assumed in writing by the City of Quinte West.
10. That all street lighting required for the subdivision be completed in accordance
with current Municipal Engineering Standards, to the satisfaction of the City of
Quinte West.
11. That prior to final approval, a geotechnical report must be prepared to the
satisfaction of the City of Quinte West, which addresses any issues that may arise
in the proposed subdivision due to soil type and groundwater levels. It should also
address the required pavement designs for the roads within the subdivision.

12. That prior to final approval, the owner shall provide either a hydrology study to
determine the seasonally high water table elevation indicating all basement floor
elevations be at least 1.0 metre higher than the seasonally high water table or a
direct stormwater lateral connection be provided to the structure, lots with 2.0
metres or greater elevation difference or where ground water is suspected to
collect against a foundation such as at the bottom of a hill may also require direct
stormwater lateral connection at the sole and absolute discretion of the Director of
Public Works and Environmental Services, or, as part of the approved engineering
drawings, storm water lateral connections are provided to all structures being a
separate service lateral connection from the storm main to each building exterior
using a sump pump as an intermediary to discharge foundation drainage.
‘I3. That prior to final approval, the Owner agrees to retain a certified and qualified
engineer to prepare a Storm Water Management Report which shall include, but
not be limited to, details pertaining to the collection and conveyance of storm

Conditions to Draft Plan Approval

Applican t:
Ward:
Location:

Estate of Audrey Sarah Little
Murray
2"”Dug Hill Road
Part of Lots 7 & 8, Concession A
Gr.-aglaphic Township of Murray
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File: D12/M04/21
Referen ce: 12T(QW)21002
Date Approved: November 1.5 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

Condition
water, a comparison of post and pre—deve|opment areas and runoff volumes,
assessments of the major and minor flow systems, depths, velocities, points of
discharge, quantity control, methods of storm water quality treatment, onsite and
offsite infrastructure works to convey both minor and major storm events to a legal
and adequate outlet (including lot grading and drainage plans). The location and
description of outlets which may require permits under Ontario Regulation 163/06
(the Development, Interference with Wetlands and Alterations to Shorelines and
Watercourse Regulations) is also to be provided. The plan is to also outline the
means whereby erosion, siltation and their effects will be contained and minimize
on site both during and after construction. The storm water management d scheme
shall be to the satisfaction of the City of Quinte West, Lower Trent Conservation
and the Ministry of the Environment.

14. That prior to the final approval, the Owner shall retain a licensed Professional
Engineer to prepare, for review and approval by the City of Quinte West, a
Servicing Report which shall include detailed design information for the proposed
water distribution system, with looping where practical, as well as design
information for the sanitary sewage collection system to the satisfaction of the
Director of Public Works and Environmental Services. All design work shall be in
accordance with current Municipal Engineering Standards and Ministry of the
Environment standards and guidelines. The Owner shall pay all related costs.
15. That prior to final approval, the Owner agrees to retain a qualified professional to
prepare and submit for review and approval by the City of Quinte West, a full
package of engineering design plans drawing from all studies and reports
referenced herein and including detailed information pertaining, but not limited to,
municipal servicing (including all off—sitework), storm water management
(including all off—sitework and the SWM facility), water and sanitary servicing, lot
grading, drainage, roads and shallow utilities.

Page 276

Conditions to Draft Plan Approval
Applican t:
Ward:
Location:

Estate of Audrey Sarah Little
Murray
2"”Dug Hill Road
Part of Lots 7 & 8, Concession A
Geographic Township of Murray

File: D12/M04/21
Referen ce: 12T(QW)21002
Date Approved: November 1.5 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
Condition

No.

16. That prior to final approval the Owner shall submit a lot grading and drainage plan
prepared by a qualified engineering consultant to the satisfaction of the City of
Quinte West and Lower Trent Conservation
17. That prior to final approval the Owner ensure that all lots in the subdivision
conform with the Zoning By—|awfor the City of Quinte West, as amended.
18. That a Subdivision Agreement be executed between the City of Quinte West and
the Owner which addresses all matters related to the development of the subject
lands. The matters will include, but shall not be limited to, insurance, performance
guarantees, division of responsibilities, engineering drawings (identifying the
provision of sanitary sewer, water services, road upgrades, stormwater
management, grading and drainage, electrical and other required services,
including a calculation of expected water flows for fire—fightingpurposes).
19. That prior to final approval, the Owner shall agree in writing in the subdivision
agreement to construct all servicing requirements (roads, storm, electrical, etc.)
for this plan of subdivision, including any and all work outside the limits of the
subdivision required to facilitate this plan, all to the specifications of the approving
authorities (the City of Quinte West, Hydro One, etc.) and the cost thereof shall be
paid by the Owner. A survey check is required at the end of the project to ensure
the location of all newly constructed or altered works are in accordance with the
approved plans or as acceptable to the City of Quinte West. “As—constructed”
information shall be recorded in an updated set of drawings.
20. Where the Owner is required under the Subdivision Agreement to provide and
install onsite and or offsite works:
a

sanitary sewers of a diameter larger and/or at a greater depth than would be
required to service the area to be developed as required by the City;
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Conditions
Applican t:
Ward:
Location:

to Draft Plan Approval

Estate of A udrey Sarah Little
Murray
2"’ Dug Hill Road
Part of Lots 7 & 8, Concession A
Geographic Township of Murray

File: D12/M04/21
Referen ce: 12 T(QW)21002
Date Approved: November 15, 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
Condition

No.

b

stormwater infrastructure of a diameter large enough to service the whole
catchment area to be developed as required by the City;

c.

water servicing infrastructure of a diameter larger than would be required to
service the area to be developed or greater than as required by the City;

as detailed in the approved plans of the agreement, the City may require other
persons connecting to the extension of infrastructure to pay an equitable share of
the cost thereof to the Owner, the amount of which payment shall be determined
by the Director of Public Works and Environmental Services.

21. That prior to the final approval of the plan, the Owner shall retain a qualified
professional to design, to the satisfaction of the City of Quinte West and in
accordance with current Municipal Engineering Standards, all of the streets within
this subdivision.
22. That the Owner agrees in the subdivision agreement, in wording acceptable to the
City of Quinte West, that the developer is responsible for any damages to both
existing municipal services and private dwellings due to all construction activity
including construction traffic involved in the servicing and development of this plan
of subdivision, and subsequent residential construction.
23. The Owner dedicates sight triangles on every corner at all intersecting roadways
in accordance with the Transportation Association of Canada Geometric Design
Guide for Canadian Roads and to the satisfaction of the Director of Public Works
and Environmental Services.
24. That the Owner grants to the appropriate authority such easements
required for utility or drainage purposes.

as may be

Conditions

Applican t:
Ward:
Location:

to Draft Plan Approval

Estate of Audrey Sarah Little
Murray
2"’ Dug Hill Road
Part of Lots 7 & 8, Concession A
Gevgrapnic Township of Murray

Page 278

File: D12/M04/21
Reference: 12T(QW)21002
Date Approved: November 15, 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

Condition

25. That the Owner provide confirmation of any necessary service or access
easements free and clear of any encumbrances which may be required over
neighbouring lands for the purpose of municipal servicing or emergency access
26. That the location of the proposed water and sewer services be to the satisfaction
of the City of Quinte West.
27. That the Owner agrees in the subdivision agreement, in wording acceptable to the
City of Quinte West, that payment(s) of water rates will be made, in accordance
with the Corporation of the City of Quinte West By—lawNumber 09-168 “A By—
to Establish Water/\Nastewater Rates for the City of Quinte West Municipallaw
Enterprise.”
28. The Owner covenants and agrees not to commence any work on the construction
of the Works until it has received both the Ministry of the Environment Certificate
of Approval, where applicable and an Authorization to Commence Work issued by
the City. No Works shall proceed before receiving Commence Work Notification.
29. That any groundwater wells found on the subject lands shall be decommissioned
by a licensed well contractor in accordance with Provincial regulations.
30. That the subdivision agreement between the Owner and the City of Quinte West
contain phasing arrangements to the satisfaction of the Municipality.
31. That prior to the final approval of the plan, the Owner agrees to retain a licensed
or registered professional with expertise in the field of transportation planning and
/ or traffic operation to prepare a Transportation Impact Study. The Study shall
include, but not be limited to, details pertaining to required on-site and off—site
infrastructure improvements necessary to accommodate the development at
Highway 2, to the satisfaction of the Director of Public Works and Environmental
Services.

Conditions to Draft Plan Approval
Applican t:
Ward:
Location:

Estate of A udre y Sarah Little
Murray
2"”Dug Hill Road
Part of Lots 7 & 8, Concession A
of Murray
Geographic
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File: D1 2/M04/21
Reference: 12T(QW)21002
Date Approved: November 15, 2021

Townfhip

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

Condition

32. The owner shall provide a 26 metre wide road allowance from the southerly
property limit to the intersection of Highway 2 and Little Farm Boulevard, and
ensure proper alignment to the satisfaction of the municipality.
33. The owner shall provide active transportation infrastructure for cycling and
pedestrian movement in accordance with current engineering standards and the
City of Quinte West Active Transportation Plan to the satisfaction of the Director o
f
Public Works.
34. That stormwater easements and catch basin outlets to current engineering
standards be provided where a stormwater outlet is required for rear yard swales
that have a maximum flow from ten rear yards, five detached or semi—detached
lots, or a length of 80 metres from the outlet, whichever is less, to the satisfaction
of the City.
35. That prior to final approval, the Owner agrees to retain a professional engineer to
complete a hydraulic network analysis confirming adequate water flow and
volume is available to service the subject property to the satisfaction of the
Direction of Public Works and Environmental Services. The Owner shall pay all
related costs, including the cost to update the City’s water distribution digital
monitoring.

36. That access streets, access points (primary and secondary) and fire hydrants be
installed and maintained to the satisfaction of the Protective Services prior to
commencement of combustible construction. Access for emergency vehicles
must be maintained during construction.
37. That the owner is responsible for the terms and conditions including all
monitoring, reporting and maintenance requirements, for the storm water
management facilities as prescribed in the Environmental Compliance Approval
issued by the Ministry of the Environment and Climate Change. Assumption of

Conditions to Draft Plan Approval
Applican t:
Ward:
Location:

Estate of A udrey Sarah Little
Murray
2"”Dug Hill Road
Part of Lots 7 & 8, Concession A
Geographic Township of Murray
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File: D12/M04/21
Reference: 12T(QW)21002
Date Approved: No vember 15, 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

Condition

the storm water management facility by the City is subject to the full build out and
phasing of the contributing development lands, the facility being in good condition
in accordance to the approved design, and the successful completion of the
prescribed monitoring program up to the time that the monitoring program can be
modified by the District Manager in writing. Such conditions may be modified in
writing by the Director of Public Works and Environmental Services.
38. The fire hydrants are required to be installed to City of Quinte West standard
a)
b)
c)

cl)

Fire hydrants must meet the City of Quinte West thread specs.
Fire hydrant tops and caps are required to be colour coded to comply wit
h
Chapter 5 of NFPA 291.
Fire hydrants are required to be spaced a maximum of 120 metres apart
and installed, maintained operational and kept clear (ie: 3 metre radius)
prior to the commencement of combustible construction.
Fire hydrant hose outlets shall not be less than 18 inches above final
grade (i.e. NFPA standard 24, Chapter 7.3). The Ontario provincial
standards states that the hydrant shall be installed with the breakaway
flange 6 inches above ground.

39. The water requirements for fire—fightingpurposes must be based on the Fire
Underwriters Survey guide “Water Supply for Public Fire Protection.” For
example, the water supply for fire-fighting purposes is required to be a minimum
of 1,100 IGPM at 20 psi based on a residential subdivision with 1 and 2 storey
single detached residential dwellings. Higher density development may require
increased water supply. Provide your water supply calculations to the Fire
Department for review.
—

40. That prior to the final approval of the plan, Cogeco Cable, Union Gas, Hydro One,
and Bell Canada (or Cogeco Cable) shall confirm that Servicing Agreements, and
any other satisfactory arrangements, financial and otherwise including the

Conditions

Applican t:
Ward:
Location:

to Draft Plan Approval

Estate of Audrey Sarah Little
Murray
2"”Dug Hill Road
Part of Lots 7 & 8, Concession A
Geographic Township of Murray
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File: D12/M04/21
Reference : 12T(QW)21002
Date Approved: November 15, 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

Condition

provision of any required easements, have been made for any communications
and utility facilities servicing this plan of subdivision, which facilities are required
by the City of Quinte West to be installed underground.
41. The Developer is hereby advised that prior to commencing any work within the
Plan, the Developer must confirm that sufficient wire—|ine communication /
telecommunication infrastructure is currently available within the proposed
development to provide communication /telecommunication service to the
proposed development. In the event that such infrastructure is not available, the
Developer is hereby advised that the Developer may be required to pay for the
connection to and/or extension of the existing communication /telecommunication
infrastructure. Ifthe developer elects not to pay for such connection to and/or
extension of the existing communication /telecommunication infrastructure, the
Developer shall be required to demonstrate to the municipality that sufficient
alternative communication /telecommunication facilities are available within the
proposed development to enable, at a minimum, the effective delivery of
communication/telecommunication services for emergency management services
(i.e. 911 Emergency Services).
42.

The Subdivision Agreement shall include the following:
a) to All offers of purchase and sale shall contain a statement advising
prospective purchaser(s) that accommodation within a Kawartha Pine
Ridge District public school in the community is not guaranteed and
students may be accommodate in temporary facilities; including but not
limited to accommodation in a portable classroom, a “holding school”, or in
an alternate school within or outside of the community;
b) All offers of purchase and sale shall include a statement advising
prospective purchasers that if school buses are required within the
development in accordance with Kawartha Pine Ridge District School

Conditions

Applican t:
Ward:
Location:

to Draft Plan Approval

Estate of A udrey Sarah Little
Murray
2"”Dug Hill Road
Part of Lots 7 & 8, Concession A
Geographic Township of Murray
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File: D12/M04/21
Reference: 12T(QW)21002
Date Approved: November 15, 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

Condition
Board Transportation policies, as may be amended from time to time,
school bus pick up points will be generally located on the through street at
a location as determined by the Student Transportation Services of Central
Ontario;
c) That the Owner(s) shall agree to provide a pedestrian walkway or
dedicated pedestrian use only area throughout the subdivision to
accommodate and promote safe walking routes to the nearby school
property/bus stops and/or elsewhere. To clear this condition, KPR staff wil
require a copy of the proposed plan and details for the pedestrian route l
prior to entering into the Subdivision Agreement. Any Subdivision
Agreement shall reflect these proposed plans and details.

43.

Ifthe final plan approved by the City of Quinte West is not registered within three
(3) years of the date of Draft Approval, then this Draft Plan Approval is considered
to have expired.

44. That the subdivision agreement between the Owner and the City of Quinte West
contain provisions for the location of community mailboxes, to the satisfaction of
Canada Post.
45. That prior to final approval by the City of Quinte West, the City is to be advised in
writing by Bell Canada or Cogeco Cable, how applicable Conditions have been
satisfied.

46. That prior to final approval by the City of Quinte West, the City is to be advised in
writing by Lower Trent Conservation how the applicable Conditions have been
satisfied, and that all required permits and approvals have been issued.
47. That prior to final approval by the City of Quinte West, the City is to be advised in
writing by Union Gas, how the applicable Condition has been satisfied.

Conditions

Anplican 1‘:
Ward:
Location:

to Draft Plan Approval

Estate of Audrey Sarah Little
Murray
2"’ Dug Hill Road
Part of Lots 7 & 8, Concession A
Township of Murray
G9°9fapI1ic
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File: D12/M04/21
12 T(QW)21 002
Reference:
Date Approved: November 15, 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

Condition

48. That prior to final approval by the City of Quinte West, the City is to be advised in
writing by Canada Post, how the applicable Condition has been satisfied.
49. That prior to final approval by the City of Quinte West, the City is to be advised in
writing by Hydro One (Ontario Hydro), how the applicable Condition has been
satisfied.
50. That the Subdivision Agreement entered into be registered against the lands to
which it applies once the plan of subdivision has been registered.

Conditions
Applican
Ward:
Location:

to Draft Plan Approval

Estate of A udrey Sarah Little
Murray
2"”Dug Hill Road
Part of Lots 7 & 8, Concession A
Geographic Township of Murray
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File: D12/M04/21
12T(QW)21002
ce:
Referen
Date Appmved: November 15, 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

Condition

Notes to Draft Approval:
1

It is the App|icant’s responsibility to fulfillthe conditions of draft approval and to
ensure that the required clearance letters are fonivarded by the appropriate
agencies to the City of Quinte West, quoting the Subdivision File number.

We suggest the applicant make themselves aware of Section 144 of the Land
Titles Act and subsection 78(10) of the Registry Act:
a)

Subsection 144(1) of the Land Titles Act requires that a plan of
subdivision of land that is located in a Land Titles Division be registered
under the Land Titles Act. Exceptions to this provision are set out in
subsection 144(2).

b)

Subsection 78(10) of the Registry Act requires that a plan of subdivision
of land that is located only in a Registry District cannot be registered
under the Registry Act unless the title of the owner of the land has been
certified under the Certification of Titles Act. Exceptions to this provision
are set out in clauses (b) and (c) of subsection 78(10).

Clearances
a)
b)
C)
0|)
6)

are required from the following agencies:

Bell Canada or Cogeco
Lower Trent Conservation
Union Gas
Hydro One (Ontario Hydro)
Canada Post

If the agency condition concerns a condition in the Subdivision Agreement, a copy
of the Agreement should be sent to them. This will expedite clearance of the final
plan. A copy of Agreement should also be fonivarded to the City of Quinte West.

Conditions

Applican t:
Ward:
Location:

to Draft Plan Approval

Estate ofAudrey Sarah Little
Murray
2"’ Dug Hill Road
Part of Lots 7 & 8, Concession A
Geographic Township of Murray
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File: D1 2/M04/21
Referen ce: 12 T(QW)21002
Date Approved: November 1.5 2021

The conditions and notes to draft plan approval for registration of this subdivision, File
No.: D12/M04/21, as established by the Corporation of the City of Quinte West are as
follows:
No.

Condition

4.

All measurements in the final subdivision plans are to be presented in metric
units.

5

The final plan approved by the City of Quinte West must be registered within 30
days or the City may withdraw approval under subsection 51 (59) of the Planning
Act, RSO 1990, c.P13, as amended.

APPENDIX 10
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Conservation Authorities Act
Loi sur les offices de protection de la nature

ONTARIO REGULATION 163/06
LOWER TRENT REGION CONSERVATION AUTHORITY: REGULATION OF
DEVELOPMENT, INTERFERENCE WITH WETLANDS AND ALTERATIONS TO SHORELINES
AND WATERCOURSES
Consolidation Period: From February 8, 2013 to the e-Laws currency date.

Last amendment: O. Reg. 67/13.
This Regulation is made in English only.
Definition

1. In this Regulation,
“Authority” means the Lower Trent Region Conservation Authority. O. Reg. 163/06, s. 1.
Development prohibited

2. (1) Subject to section 3, no person shall undertake development or permit another person to undertake development in
or on the areas within the jurisdiction of the Authority that are,
(a) adjacent or close to the shoreline of the Great Lakes-St. Lawrence River System or to inland lakes that may be affected
by flooding, erosion or dynamic beaches, including the area from the furthest offshore extent of the Authority’s
boundary to the furthest landward extent of the aggregate of the following distances:
(i) the 100 year flood level, plus the appropriate allowance for wave uprush shown in the most recent document
entitled “Lake Ontario Shoreline Management Plan”, or as identified in the most recent document entitled
“Cramahe Shorelands Project” for the Township of Cramahe or in the most recent document entitled
“Alnwick/Haldimand Lake Ontario Shorelands Project” for the Township of Alnwick/Haldimand, available at the
head office of the Authority,
(ii) the predicted long term stable slope projected from the existing stable toe of the slope or from the predicted
location of the toe of the slope as that location may have shifted as a result of shoreline erosion over a 100-year
period shown in the most recent document entitled “Lake Ontario Shoreline Management Plan”, or as identified
in the most recent document entitled “Cramahe Shorelands Project” for the Township of Cramahe or in the most
recent document entitled “Alnwick/Haldimand Lake Ontario Shorelands Project” for the Township of
Alnwick/Haldimand, available at the head office of the Authority,
(iii) where a dynamic beach is associated with the waterfront lands, the appropriate allowance inland to accommodate
dynamic beach movement shown in the most recent document entitled “Lake Ontario Shoreline Management
Plan”, or as identified in the most recent document entitled “Cramahe Shorelands Project” for the Township of
Cramahe or in the most recent document entitled “Alnwick/Haldimand Lake Ontario Shorelands Project” for the
Township of Alnwick/Haldimand, available at the head office of the Authority, and
(iv) an allowance of 15 metres inland;
(b) river or stream valleys that have depressional features associated with a river or stream, whether or not they contain a
watercourse, the limits of which are determined in accordance with the following rules:
(i) where the river or stream valley is apparent and has stable slopes, the valley extends from the stable top of bank,
plus 15 metres, to a similar point on the opposite side,
(ii) where the river or stream valley is apparent and has unstable slopes, the valley extends from the predicted long
term stable slope projected from the existing stable slope or, if the toe of the slope is unstable, from the predicted
location of the toe of the slope as a result of stream erosion over a projected 100-year period, plus 15 metres, to a
similar point on the opposite side,
(iii) where the river or stream valley is not apparent, the valley extends the greater of,
(A) the distance from a point outside the edge of the maximum extent of the flood plain under the applicable
flood event standard, plus 15 metres, to a similar point on the opposite side, and
2
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(B) the distance from the predicted meander belt of a watercourse, expanded as required to convey the flood
flows under the applicable flood event standard, plus 15 metres, to a similar point on the opposite side;
(c) hazardous lands;
(d) wetlands; or
(e) other areas where development could interfere with the hydrologic function of a wetland, including areas within 120
metres of all provincially significant wetlands and areas within 30 metres of all other wetlands. O. Reg. 163/06,
s. 2 (1); O. Reg. 67/13, s. 1 (1, 2).
(2) All areas within the jurisdiction of the Authority that are described in subsection (1) are delineated as the “Regulation
Limit” shown on a series of maps filed at the head office of the Authority under the map title “Ontario Regulation 97/04:
Regulation for Development, Interference with Wetlands and Alterations to Shorelines and Watercourses”. O. Reg. 67/13,
s. 1 (3).
(3) If there is a conflict between the description of areas in subsection (1) and the areas as shown on the series of maps
referred to in subsection (2), the description of areas in subsection (1) prevails. O. Reg. 67/13, s. 1 (3).
Permission to develop

3. (1) The Authority may grant permission for development in or on the areas described in subsection 2 (1) if, in its
opinion, the control of flooding, erosion, dynamic beaches, pollution or the conservation of land will not be affected by the
development. O. Reg. 163/06, s. 3 (1).
(2) The permission of the Authority shall be given in writing, with or without conditions. O. Reg. 163/06, s. 3 (2).
(3) Subject to subsection (4), the Authority’s executive committee, or one or more employees of the Authority that have
been designated by the Authority for the purposes of this section, may exercise the powers and duties of the Authority under
subsections (1) and (2) with respect to the granting of permissions for development in or on the areas described in subsection
2 (1). O. Reg. 67/13, s. 2.
(4) A designate under subsection (3) shall not grant a permission for development with a maximum period of validity of
more than 24 months. O. Reg. 67/13, s. 2.
Application for permission

4. A signed application for permission to undertake development shall be filed with the Authority and shall contain the
following information:
1. Four copies of a plan of the area showing the type and location of the proposed development.
2. The proposed use of the buildings and structures following completion of the development.
3. The start and completion dates of the development.
4. The elevations of existing buildings, if any, and grades and the proposed elevations of buildings and grades after the
development.
5. Drainage details before and after the development.
6. A complete description of the type of fill proposed to be placed or dumped.
7. Such other technical studies or plans as the Authority may request. O. Reg. 163/06, s. 4; O. Reg. 67/13, s. 3.
Alterations prohibited

5. Subject to section 6, no person shall straighten, change, divert or interfere in any way with the existing channel of a
river, creek, stream or watercourse or change or interfere in any way with a wetland. O. Reg. 163/06, s. 5.
Permission to alter

6. (1) The Authority may grant permission to straighten, change, divert or interfere with the existing channel of a river,
creek, stream or watercourse or to change or interfere with a wetland. O. Reg. 163/06, s. 6 (1); O. Reg. 67/13, s. 4 (1).
(2) The permission of the Authority shall be given in writing, with or without conditions. O. Reg. 163/06, s. 6 (2).
(3) Subject to subsection (4), the Authority’s executive committee, or one or more employees of the Authority that have
been designated by the Authority for the purposes of this section, may exercise the powers and duties of the Authority under
subsections (1) and (2) with respect to the granting of permissions for alteration. O. Reg. 67/13, s. 4 (2).
(4) A designate under subsection (3) shall not grant a permission for alteration with a maximum period of validity of more
than 24 months. O. Reg. 67/13, s. 4 (2).
Application for permission

3

Page 288

7. A signed application for permission to straighten, change, divert or interfere with the existing channel of a river, creek,
stream or watercourse or change or interfere with a wetland shall be filed with the Authority and shall contain the following
information:
1. Four copies of a plan of the area showing plan view and cross-section details of the proposed alteration.
2. A description of the methods to be used in carrying out the alteration.
3. The start and completion dates of the alteration.
4. A statement of the purpose of the alteration.
5. Such other technical studies or plans as the Authority may request. O. Reg. 163/06, s. 7; O. Reg. 67/13, s. 5.
Cancellation of permission

8. (1) The Authority may cancel a permission granted under section 3 or 6 if it is of the opinion that the conditions of the
permission have not been met. O. Reg. 163/06, s. 8 (1); O. Reg. 67/13, s. 6 (1).
(2) Before cancelling a permission, the Authority shall give a notice of intent to cancel to the holder of the permission
indicating that the permission will be cancelled unless the holder shows cause at a hearing why the permission should not be
cancelled. O. Reg. 163/06, s. 8 (2).
(3) Following the giving of the notice under subsection (2), the Authority shall give the holder at least five days notice of
the date of the hearing. O. Reg. 163/06, s. 8 (3); O. Reg. 67/13, s. 6 (2).
Period of validity of permissions and extensions

9. (1) The maximum period, including an extension, for which a permission granted under section 3 or 6 may be valid is,
(a) 24 months, in the case of a permission granted for projects other than projects described in clause (b); and
(b) 60 months, in the case of a permission granted for,
(i) projects that, in the opinion of the Authority or its executive committee, cannot reasonably be completed within
24 months from the day the permission is granted, or
(ii) projects that require permits or approvals from other regulatory bodies that, in the opinion of the Authority or its
executive committee, cannot reasonably be obtained within 24 months from the day permission is granted.
O. Reg. 67/13, s. 7.
(2) The Authority or its executive committee may grant a permission for an initial period that is less than the applicable
maximum period specified in subsection (1) if, in the opinion of the Authority or its executive committee, the project can be
completed in a period that is less than the maximum period. O. Reg. 67/13, s. 7.
(3) If the Authority or its executive committee grants a permission under subsection (2) for an initial period that is less
than the applicable maximum period of validity specified in subsection (1), the Authority or its executive committee may
grant an extension of the permission if,
(a) the holder of the permission submits a written application for an extension to the Authority at least 60 days before the
expiry of the permission;
(b) no extension of the permission has previously been granted; and
(c) the application sets out the reasons for which an extension is required and, in the opinion of the Authority or its
executive committee, demonstrates that circumstances beyond the control of the holder of the permission will prevent
completion of the project before the expiry of the permission. O. Reg. 67/13, s. 7.
(4) When granting an extension of a permission under subsection (3), the Authority or its executive committee may grant
the extension for the period of time requested by the holder in the application or for such period of time as the Authority or its
executive committee deems appropriate, as long as the total period of validity of the permission does not exceed the
applicable maximum period specified in subsection (1). O. Reg. 67/13, s. 7.
(5) For the purposes of this section, the granting of an extension for a different period of time than the period of time
requested does not constitute a refusal of an extension. O. Reg. 67/13, s. 7.
(6) The Authority or its executive committee may refuse an extension of a permission if it is of the opinion that the
requirements of subsection (3) have not been met. O. Reg. 67/13, s. 7.
(7) Before refusing an extension of a permission, the Authority or its executive committee shall give notice of intent to
refuse to the holder of the permission, indicating that the extension will be refused unless,
(a) the holder requires a hearing, which may be before the Authority or its executive committee, as the Authority directs;
and
(b) at the hearing, the holder satisfies the Authority, or the Authority’s executive committee, as the case may be,
4
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(i) that the requirements of clauses (3) (a) and (b) have been met, and
(ii) that circumstances beyond the control of the holder will prevent completion of the project before the expiry of the
permission. O. Reg. 67/13, s. 7.
(8) If the holder of the permission requires a hearing under subsection (7), the Authority or its executive committee shall
give the holder at least five days notice of the date of the hearing. O. Reg. 67/13, s. 7.
(9) After holding a hearing under subsection (7), the Authority or its executive committee shall,
(a) refuse the extension; or
(b) grant an extension for such period of time as it deems appropriate, as long as the total period of validity of the
permission does not exceed the applicable maximum period specified in subsection (1). O. Reg. 67/13, s. 7.
(10) Subject to subsection (11), one or more employees of the Authority that have been designated by the Authority for the
purposes of this section may exercise the powers and duties of the Authority under subsections (2), (3) and (4), but not those
under subsections (6), (7), (8) and (9). O. Reg. 67/13, s. 7.
(11) A designate under subsection (10) shall not grant an extension of a permission for any period that would result in the
permission having a period of validity greater than 24 months. O. Reg. 67/13, s. 7.
Appointment of officers

10. The Authority may appoint officers to enforce this Regulation. O. Reg. 163/06, s. 10.
Flood event standards

11. (1) The applicable flood event standards used to determine the maximum susceptibility to flooding of lands or areas
within the watersheds in the area of jurisdiction of the Authority are the Timmins Flood Event Standard and the 100 year
flood level plus wave uprush, described in Schedule 1. O. Reg. 163/06, s. 11 (1).
(2) The Timmins Flood Event Standard applies to all watersheds within the area of jurisdiction of the Authority except for,
(a) the main channels of Rice Lake and Trent River, where the applicable standard is rainfall or snowmelt, or a
combination of rainfall and snowmelt, that would produce the water surface elevations above Canadian Geodetic
Datum described in Table 1;
(b) Lake Ontario in the Great Lakes-St. Lawrence River System where the 100 year flood level plus wave uprush applies.
TABLE 1
WATER SURFACE ELEVATIONS
Location
Rice Lake
Trent River:
Below Dam #1 (Trenton)
Below Dam #2 (Sidney)
Below Dam #3 (Glen Miller)
Below Dam #4 (Batawa)
Below Dam #5 (Trent)
Below Dam #6 (Frankford)
Below Dam #7 (Glen Ross)
Below Dam #8 (Meyers)
Below Dam #9 (Hagues Reach)
Below Dam # 10 (Ranney Falls)
Below Dam #11 (Campbellford)
Below Dam #12 (Crowe Bay)
Below Dam #13 (Healy Falls)
Below Dam #14 (Hastings)

Elevation
187.9 metres
77.2 metres
81.3 metres
87.7 metres
95.7 metres
101.7 metres
107.9 metres
113.5 metres
117.9 metres
128.1 metres
143.4 metres
148.3 metres
154.3 metres
175.5 metres
186.7 metres

O. Reg. 163/06, s. 11 (2).
12. REVOKED: O. Reg. 67/13, s. 8.
13. OMITTED (REVOKES OTHER REGULATIONS). O. Reg. 163/06, s. 13.
SCHEDULE 1
1. The Timmins Flood Event Standard means a storm that produces over a 12-hour period,
(a) in a drainage area of 25 square kilometres or less, rainfall that has the distribution set out in Table 2; or
5
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(b) in a drainage area of more than 25 square kilometres, rainfall such that the number of millimetres of rain referred to in
each case in Table 2 shall be modified by the percentage amount shown in Column 2 of Table 3 opposite the size of
the drainage area set out opposite thereto in Column 1 of Table 3.
TABLE 2
15 millimetres of rain in the first hour
20 millimetres of rain in the second hour
10 millimetres of rain in the third hour
3 millimetres of rain in the fourth hour
5 millimetres of rain in the fifth hour
20 millimetres of rain in the sixth hour
43 millimetres of rain in the seventh hour
20 millimetres of rain in the eighth hour
23 millimetres of rain in the ninth hour
13 millimetres of rain in the tenth hour
13 millimetres of rain in the eleventh hour
8 millimetres of rain in the twelfth hour

TABLE 3
Column 1
Drainage Area (Square Kilometres)
26 to 50 both inclusive
51 to 75 both inclusive
76 to 100 both inclusive
101 to 150 both inclusive
151 to 200 both inclusive
201 to 250 both inclusive
251 to 375 both inclusive
376 to 500 both inclusive
501 to 750 both inclusive
751 to 1000 both inclusive
1001 to 1250 both inclusive
1251 to 1500 both inclusive
1501 to 1800 both inclusive
1801 to 2100 both inclusive
2101 to 2300 both inclusive
2301 to 2600 both inclusive
2601 to 3900 both inclusive
3901 to 5200 both inclusive
5201 to 6500 both inclusive
6501 to 8000 both inclusive

Column 2
Percentage
97
94
90
87
84
82
79
76
74
70
68
66
65
64
63
62
58
56
53
50

2. The 100 year flood level means the peak instantaneous still water level plus an allowance for wave uprush and other
water-related hazards that has a probability of occurrence of one per cent during any given year.
O. Reg. 163/06, Sched. 1.

Back to top
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2 GENERAL POLICIES
Background:
Lower Trent Region Conservation Authority (LTC) will be guided by the following general administrative
guidance with respect to the implementation of its regulatory responsibilities:
•
•

•

Development, interference and/or alteration activities shall not be undertaken in a regulated
area without written permission from LTC.
Where a regulated area pertains to more than one water-related hazard (e.g., lands susceptible
to flooding that are part of a wetland), policies will be applied jointly, and where applicable, the
more restrictive policies will apply.
Technical studies and/or assessments, site plans and/or other plans submitted as part of an
application for permission to undertake development, interference and/or alteration in a
regulated area must be completed by a qualified professional to the satisfaction of LTC in
conformity with the most current provincial technical guidelines or guidelines accepted by LTC
through a Board Resolution.

Note: Information regarding technical standards and guidelines is contained within the Appendices.
Similar to the MNR recommended 6-metre erosion access allowance (Section 3.4, Technical Guide for
River and Stream Systems: Erosion Hazard Limit, MNR), LTC recommends that a 6-metre access
allowance is applied to all hazard lands. Note that emergency access is required along the hazard as well
as between the buildings and the lot line to allow for heavy equipment access to the hazard area.
The guidelines for development within the 15 metre adjacent lands to a hazard include an access
setback. Three main principles support the inclusion of an access setback:
•
•
•

providing for emergency access to hazard areas;
providing for construction access for regular maintenance and access to the site in the event of a
natural hazard or failure of a structure; and
providing protection against unforeseen or predicted external conditions which could have an
adverse effect on the natural conditions or processes acting on or within a hazard prone area.

Activities in regulated areas that are carried out by other provincial ministries or the federal government
do not require a permit. Activities conducted on provincial crown land by third-party proponents in a
regulated area may require a permit, unless acting as an agent of the Crown.
Works for which permission is required under the Regulation may also be subject to other legislation,
policies and standards that are administered by other agencies and municipalities, such as the Planning
Act, Public Lands Act, Nutrient Management Act, Drainage Act, Environmental Assessment Act (EA Act)
or the federal Fisheries Act, etc. It is the responsibility of the applicant (or applicant’s agent) to ensure
that all necessary approvals are obtained prior to undertaking any works for which a permit under this
Regulation has been obtained.
LTC Policies – General Policies:
Within areas defined by the regulation (i.e., regulated areas), including Lake Ontario shoreline hazard
lands and an allowance, river or stream valleys and an allowance, wetlands or other areas where
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development could interfere with the hydrologic function of a wetland (areas of interference),
watercourses, or hazardous lands, the following general policies will apply:
1) Development, interference and/or alteration will not be permitted within a regulated area,
except in accordance with the policies contained in this document.
2) Notwithstanding Policy 2. (1), the LTC Board of Directors, sitting as the Hearing Board, may grant
permission for development, interference and/or alteration where the applicant provides
evidence acceptable to the Board that documents that the development and/or activity will
have no adverse effect on the control of flooding, erosion, dynamic beaches, pollution or the
conservation of land with respect to Lake Ontario shoreline, river or stream valleys, hazardous
land, wetlands, and areas of interference or will not result in an unacceptable interference with
a watercourse or wetland.
3) In addition to specific conditions outlined through this document, development, interference
and/or alteration within a regulated area may be permitted only where:
a) risk to public safety is not increased;
b) there is no increase in habitation in the hazard area with the exception of allowable flood
fringes or wave uprush hazard areas;
c) susceptibility to natural hazards is not increased nor new hazards created (e.g., there will be
no impacts on adjacent properties with respect to natural hazards);
d) safe ingress/egress is available for proposed development that increases habitation outside
of hazard lands;
e) pollution, sedimentation and erosion during construction and post construction is
minimized using best management practices including site, landscape, infrastructure and/or
facility design, construction controls, and appropriate remedial measures;
f) access for emergency works and maintenance of flood or erosion control works is available;
g) proposed development is constructed, repaired and/or maintained in accordance with
accepted engineering principles and approved engineering standards or to the satisfaction
of LTC, whichever is applicable based on the structural scale and scope, and purpose of the
project;
h) there are no adverse hydraulic or fluvial effects on rivers, creeks, streams, or watercourses;
i) there are no adverse sedimentation or littoral effects on the Lake Ontario shoreline;
j) there are no adverse effects on the hydrologic function of wetlands; and,
k) the control of flooding, erosion, dynamic beaches, pollution and/or the conservation of land
is not adversely affected during and post development.
Prohibited Uses:
4) Notwithstanding the General Policies referenced above, in accordance with Section 3.1 of the
Provincial Policy Statement, development will not be permitted within hazardous lands as
defined in the Conservation Authorities Act, where the use is:
• an institutional use associated with hospitals, nursing homes, pre-school, school nurseries,
day care and schools, where there is a threat to the safe evacuation of the sick, the elderly,
persons with disabilities or the young during an emergency as a result of flooding, failure of
floodproofing and/or protection works, and/or erosion;
• an essential emergency service such as that provided by fire, police and ambulance stations
and electrical substations, which would be impaired during an emergency as result of
flooding, failure of flood-proofing measures and/or protection works, and/or erosion; or,
• uses associated with the disposal, manufacture, treatment or storage of hazardous
substances.
23
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5 HAZARDOUS LANDS
5.1 Ontario Regulation 163/06
The updated definition of hazardous lands referenced in Section 25 of the Conservation Authorities Act
is as follows: “hazardous land” means property or lands that could be unsafe for development due to
naturally occurring processes. Along the shorelines of the Great Lakes - St. Lawrence River System, this
means the land, including that covered by water, between the international boundary, where
applicable, and the furthest landward limit of the flooding hazard, erosion hazard or dynamic beach
hazard limits. Along the shorelines of large inland lakes, this means the land, including that covered by
water, between a defined offshore distance or depth and the furthest landward limit of the flooding
hazard, erosion hazard or dynamic beach hazard limits. Along river, stream and small inland lake
systems, this means the land, including that covered by water, to the furthest landward limit of the
flooding hazard or erosion hazard limits.
Lower Trent Conservation’s Regulation contains the following sections dealing with hazardous lands.

The LTC Regulation contains the following sections dealing with hazardous lands:
Development prohibited
2.(1)

Subject to section 3, no person shall undertake development or permit another person to
undertake development in or on areas within the jurisdiction of the Authority that are:
(C)

hazardous lands;

Permission to develop
3. (1)

The Authority may grant permission for development in or on the areas described in
subsection 2(1) if, in its opinion, the control of flooding, erosion, dynamic beaches, pollution
or the conservation of land will not be affected by the development.

(2) The permission of the Authority shall be given in writing, with or without conditions.
Therefore, the following policies have been developed to deal with flooding and erosion. The dynamic
beach hazards were identified in the Great Lakes section along with the flooding and erosion hazards for
Great Lakes and Large Inland Lakes.
Also note that with the updated definitions declared in O.Reg. 686/21, Hazardous Sites have been
separated from Hazardous Lands. Although LTC’s Regulation O.Reg. 163/06 only refers to Hazardous
Lands, O.Reg. 686/21 does note that an authority shall provide the programs and services for a list of
natural hazards that includes Hazardous Sites and Section 28 Regulations are included in the list of
programs and services. Therefore, Hazardous Sites are included as regulated features in this policy
document. Hazardous Sites means property or lands that could be unsafe for development and site
alteration due to naturally occurring hazards. These may include unstable soils (sensitive marine clays
[leda], organic soils) or unstable bedrock (karst topography).
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5.2 Policy Standards
The following sections outline the policy standards for implementing the LTC Regulation with respect to
hazardous lands including flood hazard lands, erosion hazard lands and hazardous sites with unstable
soil and/or unstable bedrock. LTC, in their role through the planning process, should review planning
applications to ensure that, in general, all development occurs outside the unstable soil and bedrock
boundaries.
LTC may require technical studies be undertaken to demonstrate the suitability of development
proposals. Technical studies should be carried out by a qualified professional, with recognized expertise
in the appropriate discipline, and should be prepared using established procedures and recognized
methodologies to the satisfaction of LTC.

5.2.1 Development within Flood Hazard Lands
5.2.1.1

Development within One-Zone Regulatory Floodplain of River or Stream Valleys (including inland
lakes)
Background
The following policies are focused on development within the One-Zone Regulatory floodplain.
These policies do not apply to development within the allowance adjacent to the One-Zone
Regulatory floodplain and the reader should refer to Section 4.2.2 for policies that apply to
these areas.
LTC Policies
1) Development within the Regulatory floodplain shall not be permitted.
2) Placement of fill, flood hazard protection and/or bank stabilization works to allow for
future/proposed development or an increase in development envelope within the
Regulatory floodplain shall not be permitted.
3) Development associated with new and/or the expansion of existing trailer parks /
campgrounds in the Regulatory floodplain shall not be permitted.
4) Major development within the Regulatory floodplain shall not be permitted.
5) Redevelopment of derelict and abandoned buildings within the Regulatory floodplain shall
not be permitted.
6) Stormwater management facilities within the 100-year floodplain shall not be permitted.
7) Basements within the Regulatory floodplain shall not be permitted.
8) Underground parking within the Regulatory floodplain shall not be permitted.
9) Cut and fill operations will not be permitted within the One-Zone Regulatory floodplain.
10) Notwithstanding Section 5.2.1.1 1), public infrastructure (e.g. roads, sewers, flood and
erosion control works) and various utilities (e.g. pipelines) may be permitted within the
Regulatory floodplain subject to the activity being approved through a satisfactory
Environmental Assessment process and/or if it has been demonstrated to the satisfaction of
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LTC that the control of flooding, erosion, pollution, or the conservation of land will not be
affected.
11) Notwithstanding Section 5.2.1.1 1), development associated with public parks (e.g. passive
or low intensity outdoor recreation, education, or trail systems) may be permitted within
the Regulatory floodplain if it has been demonstrated to the satisfaction of LTC that the
control of flooding, erosion, pollution, or the conservation of land will not be affected.
12) Notwithstanding Section 5.2.1.1 1), stream bank slope and valley stabilization to protect
existing development and conservation or restoration projects may be permitted within the
Regulatory floodplain subject to the activity being approved through a satisfactory
Environmental Assessment process and/or if it has been demonstrated to the satisfaction of
LTC that the control of flooding, erosion, pollution, or the conservation of land will not be
affected.
13) Notwithstanding Section 5.2.1.1 1), moderate development and structural repairs may be
permitted within the Regulatory floodplain if it has been demonstrated to the satisfaction of
LTC that the control of flooding, erosion, pollution, or the conservation of land will not be
affected. The submitted plans must demonstrate that:
a)

there is no feasible alternative site outside of the Regulatory floodplain for the
proposed development or in the event that there is no feasible alternative site,
that the proposed development is located in an area of least (and acceptable)
risk;

b)

the proposed works do not create new hazards or aggravate flooding on
adjacent or other properties and there are no negative upstream and
downstream hydraulic impacts;

c)

the development is protected from the flood hazard in accordance with
established floodproofing and protection techniques. Habitable development
must be dry floodproofed to 0.3 metres above the Regulatory flood elevation
and non-habitable development must be floodproofed to the Regulatory flood
elevation;

d)

the proposed development will not prevent access for emergency works,
maintenance, and evacuation;

e)

the potential for surficial erosion has been addressed through the submission of
proper drainage, erosion and sediment control and site stabilization/restoration
plans;

f)

natural features and/or ecological functions associated with conservation of
land are protected, pollution is prevented and erosion and flooding hazards
have been adequately addressed; and,

g)

for any building where the depth of flooding exceeds 0.8 metres (2.5 ft) an
engineering assessment and design carried out by a qualified professional with
recognized expertise in the appropriate discipline must be prepared using
established procedures and recognized methodologies to the satisfaction of LTC.
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6 WETLANDS AND OTHER AREAS
6.1 Ontario Regulation 163/06
The Lower Trent Conservation Regulation contains the following sections dealing with wetlands of all
types.

The LTC Regulation contains the following sections dealing with wetlands.
Development prohibited
2.(1)

Subject to section 3, no person shall undertake development or permit another person to
undertake development in or on areas within the jurisdiction of the Authority that are:
…wetlands or… other areas where development could interfere with the hydrologic function
of a wetland, including areas within 120 metres of a Provincially Significant Wetland and
areas within 30 metres of all others.

Permission to develop
3.(1)

The Authority may grant permission for development in or on the areas described in
subsection 2(1) if, in its opinion, the control of flooding, erosion, dynamic beaches, pollution
or the conservation of land will not be affected by the development.

Alterations prohibited
5.

Subject to section 6, no person shall … change or interfere in any way with a wetland.

Permission to alter
6.(1)

The Authority may grant a person permission …to change or interfere with a wetland.

6.(2)

The permission of the Authority shall be given in writing, with or without conditions.

It should be noted that the Conservation Authorities Act and the LTC Regulation all use the wording “in
any way” when describing change or interference with a wetland. Activities proposed within the
wetland boundary that could interfere in any way with the wetland, including both those activities that
meet the definition of “development” and those that do not necessarily meet the definition of
“development” are regulated as described in Sections 5 and 6 of the Regulation. An example of an
activity that does not strictly meet the definition of “development” and could represent interference is
vegetation removal such as clear-cutting or clearing and grubbing large areas.
There are a variety of sources for identifying wetlands. Many wetlands have been identified thorough
the provincial wetland evaluation program. LTC may also identify wetlands as part of other watershed
programs such as environmentally significant area and ecological land classification (ELC) mapping. Soils
mapping (i.e. OMAFRA) may also be useful in identifying organic soils that would indicate the potential
of wetlands.
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The province uses the Ontario Wetland Evaluation System (OWES), originally developed in 1983, to
identify and evaluate wetlands primarily to support land use planning processes under the Planning Act.
The OWES currently used within the LTC jurisdiction is the Southern Ontario Wetland Evaluation System
(MNR, 1993a). Wetlands identified and evaluated using the OWES can be a valuable resource for
implementing Section 28 of the Conservation Authorities Act, however, it is important to note that a
wetland must meet the definition of ‘wetland’ within the Conservation Authorities Act.

6.2 Policy Standards
The following sections outline the policy standards for implementing the LTC Regulation with respect to
wetlands and “other areas”. LTC, in their role through the planning process, should review planning
applications to ensure that, in general, all development can occur outside and be set back an
appropriate distance from the wetland boundaries.
LTC may require technical studies be undertaken to demonstrate the suitability of development
proposals. Technical studies should be carried out by a qualified professional, with recognized expertise
in the appropriate discipline, and should be prepared using established procedures and recognized
methodologies to the satisfaction of LTC.

6.2.1 Development and Interference within Wetlands
Background
Wetland means:
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. In either case the presence of
abundant water has caused the formation of hydric soils and has favoured the
dominance of either hydrophytic plants or water tolerant plants. The four major types
of wetlands are swamps, marshes, bogs and fens. Periodically soaked or wet lands being
used for agricultural purposes which no longer exhibit wetland characteristics are not
considered to be wetlands for the purposes of this definition.
The following policies are focused on all wetlands, no matter the significance.
LTC Policies
1) Development and interference shall not be permitted within wetlands.
2) Redevelopment of derelict and abandoned buildings within wetlands shall not be permitted.
3) Ponds and drains shall not be permitted within wetlands.
4) Stormwater management facilities shall not be permitted within wetlands.
5) Notwithstanding Section 6.2.1 1), public infrastructure (e.g. roads, sewers, flood and erosion
control works) and various utilities (e.g. pipelines) may be permitted within a wetland
subject to the activity being approved through a satisfactory Environmental Assessment
process and/ or if it has been demonstrated to the satisfaction of LTC that the control of
flooding, erosion, pollution or the conservation of land will not be affected and the
interference on the natural features and hydrologic and ecological functions of the wetland
has been deemed to be acceptable by LTC.
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6) Notwithstanding Section 6.2.1 1), conservation or restoration projects may be permitted
within a wetland if it has been demonstrated to the satisfaction of the Conservation
Authority that the control of flooding, erosion, pollution or the conservation of land will not
be affected and the interference on the natural features and hydrologic and ecological
functions of the wetland has been deemed to be acceptable by LTC.
7) Notwithstanding Section 6.2.1 1), development associated with public parks (e.g. passive or
low intensity outdoor recreation, education, or trail systems) may be permitted within a
wetland if it has been demonstrated to the satisfaction of LTC that the control of flooding,
erosion, pollution or the conservation of land will not be affected and the interference on
the natural features and hydrologic and ecological functions of the wetland has been
deemed to be acceptable by LTC.
8) Notwithstanding Section 6.2.1 1), development associated with boardwalks (e.g. narrow,
raised wooden planked trails) may be permitted within a wetland if it has been
demonstrated to the satisfaction of LTC that the control of flooding, erosion, pollution or
the conservation of land will not be affected and the interference on the natural features
and hydrologic and ecological functions of the wetland has been deemed to be acceptable
by LTC through an Environmental Impact Study (EIS). A boardwalk may be permitted with
the following considerations:
a) the footprint of the development in the wetland is minimized;
b) boardwalk must be raised over flood level;
c) maximum width of 1.5 metres;
d) constructed with materials that will not affect the natural environment.
9) Notwithstanding Section 6.2.1 1), development may be permitted within small (< 0.5 ha),
isolated wetlands, as determined by staff or in accordance with other LTC policies, if
available, where it has been demonstrated through an Environmental Impact Study (EIS)
that the loss of the wetland will not impact the hydrologic and ecological integrity of the
landscape.
10) Further to Section 6.2.1 9), development may be permitted within a small (< 0.5 ha) isolated
wetland if it has been demonstrated through a technical study that hazards associated with
unstable soils have been addressed.
11) Offsetting may be required to support any of the above at the discretion of LTC. Offsetting
must be designed and undertaken by a qualified professional with recognized expertise in
the appropriate discipline and must be prepared using established procedures and
recognized methodologies to the satisfaction of LTC.

6.2.2 Development within Other Areas (Areas of Interference/Adjacent Lands within which
Development may Interfere with the Hydrologic Function of the Wetland)
6.2.2.1

Area within 30 Metres of the Wetland
Background
The following policies are focused on lands adjacent to all wetlands, no matter the significance.
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LTC Policies
1) Development shall not be permitted within 30 metres of the boundary of the wetland.
2) Notwithstanding Section 6.2.2.1 1), development within the area within 30 metres of a
wetland may be permitted where it has been demonstrated through a technical study,
prepared by a qualified professional with recognized expertise in the appropriate discipline
using established procedures and recognized methodologies to the satisfaction of the LTC,
that:
a)

there is no feasible alternative site outside of the 30 metre adjacent lands for
the proposed development and the proposed development is located in an area
of least (and acceptable) impact;

b)

the hydrologic function of the wetland will not be impacted;

c)

the potential for surficial erosion has been addressed through the submission of
proper drainage, erosion and sediment control, site stabilization, restoration
and / or planting plans; and,

d)

natural features and/or ecological functions associated with conservation of
land are protected, pollution is prevented and hazards have been adequately
addressed.

3) Notwithstanding Section 6.2.2.1 1), development within the area within 30 metres of a
wetland may be permitted where proposed development impacts will not increase impacts
beyond that of historic development activities (i.e. existing road, driveway, filled yard,
foundation, etc.) provided it has been demonstrated to the satisfaction of the LTC, that:
a)

there is no feasible alternative site outside of the 30 metre adjacent lands for
the proposed development and the proposed development is located in an area
of least (and acceptable) impact;

b)

the hydrologic function of the wetland will not be further impacted;

c)

the potential for surficial erosion has been addressed through the submission of
proper drainage, erosion and sediment control, site stabilization, restoration
and / or planting plans; and,

d)

natural features and/or ecological functions associated with conservation of
land are protected, pollution is prevented and hazards have been adequately
addressed.

4) Notwithstanding Section 6.2.2.1 1), public infrastructure (e.g. roads, sewers, flood and
erosion control works) and various utilities (e.g. pipelines) may be permitted within 30
metres of a wetland if the interference on the hydrologic functions of the wetland has been
deemed to be acceptable by LTC.
5) Notwithstanding Section 6.2.2.1 1), conservation or restoration projects may be permitted
within 30 metres of a wetland if the interference on the hydrologic functions of the wetland
has been deemed to be acceptable by LTC.
6) Notwithstanding Section 6.2.2.1 1), development associated with public parks (e.g. passive
or low intensity outdoor recreation and education, trail system) may be permitted within 30
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meters of a wetland if the interference on the hydrologic functions of the wetland has been
deemed to be acceptable by LTC.
7) Notwithstanding Section 6.2.2.1 1), the replacement of sewage disposal systems may be
permitted within the 30-metre allowance of a wetland if it has been demonstrated to the
satisfaction of LTC that there is no feasible location outside of the 30-metre allowance. The
replacement system should be located outside of the wetland and only permitted within the
allowance subject to being located in the area of least impact to the ecological and
hydrologic function of the wetland.
6.2.2.2

Area Between 30 Metres to 120 Metres of the Wetland
Background
The following policies are focused on lands between 30 metres and 120 metres from a
provincially significant wetland.
LTC Policies
1) Development may be permitted in the area between 30 metres to 120 metres of a wetland
if the interference on the hydrologic functions of the wetland has been deemed to be
acceptable by LTC.
2) Further to Section 6.2.2.2 1), public infrastructure (e.g. roads, sewers, flood and erosion
control works) and various utilities (e.g. pipelines) may be permitted in the area between 30
metres to 120 metres of a wetland subject to the activity being approved through a
satisfactory Environmental Assessment process and/or if the interference on the hydrologic
functions of the wetland has been deemed to be acceptable by LTC.
3) Further to Section 6.2.2.2 1), conservation or restoration projects may be permitted in the
area between 30 metres to 120 metres of a wetland if the interference on the hydrologic
functions of the wetland has been deemed to be acceptable by LTC.
4) Further to Section 6.2.2.2 1), development associated with public parks (e.g. passive or low
intensity outdoor recreation and education, trail system) may be permitted in the area
between 30 metres to 120 metres of a wetland if the interference on the hydrologic
functions of the wetland has been deemed to be acceptable by LTC.
5) Further to Section 6.2.2.2 1), development may be permitted in the area between 30 metres
to 120 metres of a wetland if the interference on the hydrologic functions of the wetland
has been deemed to be acceptable by LTC. An Environmental Impact Study (EIS) to assess
the hydrologic impact shall be required if the submitted plans do not demonstrate the
following:
a)

Disturbances to natural vegetation communities contributing to the hydrologic
function of the wetland are avoided;

b)

The overall existing drainage patterns for the lot will be maintained;

c)

Disturbed area and soil compaction are minimized;

d)

Development is located above the high-water table;
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e)

All septic systems are located at a minimum 0.9 m above the water table;

f)

Impervious areas are minimized;

g)

Best Management Practices are used to:
i.
ii.
iii.

maintain water balance
control erosion and sediment
buffer wetlands

6) Further to Section 6.2.2.2 1), larger scale development associated with large commercial
uses, industrial uses, multiple residential uses (condominiums, apartments, townhouses,
etc.) and/or development into the water table may be permitted in the area between 30
metres to 120 metres of a wetland if the interference on hydrologic functions of the
wetland has been deemed to be acceptable by LTC. An Environmental Impact Study (EIS) to
assess the hydrologic impact shall be required.
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7 WATERCOURSES
7.1 Ontario Regulation 163/06
The LTC Regulation contains the following sections dealing with watercourses.

The LTC Regulation contains the following sections dealing with watercourses:
Alterations prohibited
5.

Subject to section 6, no person shall straighten, change, divert or interfere in any way with
the existing channel of a river, creek, stream or watercourse…

Permission to alter
6.(1)

The Authority may grant a person permission to straighten, change, divert or interfere
with the existing channel of a river, creek, stream or watercourse

6. (2)

The permission of the Authority shall be given in writing, with or without conditions.

7.2 Policy Standards
The following sections outline the policy standards for implementing the LTC Regulation with respect to
watercourses. The term “interference” below includes all alterations mentioned within the Regulation
(straighten, change, divert or interfere in any way). LTC, in their role through the planning process,
should review planning applications to ensure watercourse alterations associated with development are
appropriate.
LTC may require technical studies be undertaken to demonstrate the suitability of development
proposals. Technical studies should be carried out by a qualified professional, with recognized expertise
in the appropriate discipline, and should be prepared using established procedures and recognized
methodologies to the satisfaction of LTC.

7.2.1 Interference with a Watercourse
Background
The following policies apply to watercourses as defined in the Conservation Authorities Act: “An
identifiable depression in the ground in which a flow of water regularly or continuously occurs.”
LTC Policies
1) Interference with a watercourse shall not be permitted.
2) Proposals for channelization and/or re-alignment will not be considered where the purpose
of the proposal is to increase the development potential on the lands.
3) Notwithstanding Section 7.2.1 1), public infrastructure (e.g. roads, sewers, flood and erosion
control works) and various utilities (e.g. pipelines) may be permitted within a watercourse
subject to the activity being approved through a satisfactory Environmental Assessment
process or through other studies deemed necessary by the Conservation Authority and/ or if
71

Page 304

LTC O.REG. 163/06 POLICY DOCUMENT
the interference on the natural features and hydrologic and ecological functions of the
watercourse has been deemed to be acceptable by the Conservation Authority.
4) Notwithstanding Section 7.2.1 1), stream, bank, and channel stabilization to protect existing
development or conservation or restoration projects may be permitted within a
watercourse if the interference on the natural features and hydrologic and ecological
functions of the watercourse has been deemed to be acceptable by the Conservation
Authority.
5) Notwithstanding Section 7.2.1 1), any works that are to be located below the bed of the
river within a watercourse shall be located below the long-term scour depth to the
satisfaction of the Conservation Authority.
6) Notwithstanding Section 7.2.1 1), minor interference and/or alteration may be permitted
within a watercourse if it has been demonstrated to the satisfaction of the Conservation
Authority that the interference is acceptable on the natural features and hydrologic and
ecological functions of the watercourse.
7) Notwithstanding Section 7.2.1 1), major interference (e.g. realignment, dam, enclosure)
with a watercourse may be permitted where supported by the recommendations of a subwatershed study, Environmental Assessment; or other technical approved study. A
Complete Application Checklist for Creek Realignments can be found in Appendix M. The
checklist will be filled out as part of the pre-consultation process for this type of application.
8) Notwithstanding Section 7.2.1 1), watercourse crossings may be permitted if it has been
demonstrated to the satisfaction of the Conservation Authority that the interference on the
natural features and hydrologic and ecological functions of the watercourse has been
deemed to be acceptable by the Conservation Authority. At a minimum, the submitted
plans must demonstrate the following based on morphological characteristics of the
watercourse system4;
a)

culverts have an open bottom where it is feasible, or where it is not feasible, the
culverts should be appropriately embedded into the watercourse;

b)

crossing location, width, and alignment should be compatible with stream
morphology, which typically requires location of the crossing on a straight and
shallow/riffle reach of the watercourse with the crossing situated at right angles
to the watercourse;

c)

the crossing is sized and located such that there is no increase in upstream or
downstream erosion or flooding;

d)

the design should consider fish and wildlife passage;

e)

have regard for upstream and downstream effects when installing/replacing a
culvert.

f)

the design should incorporate site stabilization and erosion control measures;

Refer to Adaptive Management of Stream Corridors in Ontario (Stream Corridors Project Management
Team, 2001) for more information.
4

72

Page 305

LTC O.REG. 163/06 POLICY DOCUMENT
g)

the submitted plans should incorporate detailed information related to
installation and sequencing; and,

h)

is consistent with Ontario Ministry of Transportation (MTO) Highway Drainage
Design Standard WC-1 (January 2008) and follows the MTO Drainage
Management Manual Guidelines.
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May 25, 2022
Chris Angelo
Director of Public Works and Environmental Services
City of Quinte West
7 Creswell Drive
Trenton, ON K8V 5R6
Re:

LTC File: RP-21-378
Sent by email to: chrisa@quintewest.ca

Trenton Christian School, 340 2nd Dug Hill Road, City of Quinte West
Geographic Township of Murray, Concession A, Part of Lot 7
Application for Permission under Ontario Regulation 163/06 – Lower Trent Region Conservation Authority:
Regulation of Development, Interference with Wetlands and Alterations to Shorelines and Watercourses
LTC Staff Cannot Grant Approval

Mr. Angelo;
Lower Trent Region Conservation Authority (LTRCA) received the above-noted permit application on December 21,
2021 (RP-21-378) along with four other permit applications on adjacent lands to undergo site preparation and
alterations to existing natural features, including a watercourse realignment and cut and fill work within an area that
is regulated by LTRCA under Ontario Regulation 163/06. All five (5) permit applications are being considered as a
single project on separate parcels of land. Staff have reviewed the applications and the property information available
on record including but not limited to provincial mapping, aerial and satellite imagery, an Ecological study on the
portion of York Creek subwatershed (May 2022), and Floodplain investigation report (April 12, 2022).
As noted in the Ecological study and report by asiOtus Natural Heritage Consultants, unevaluated wetland features
are present on the property. These areas have been noted as Mineral Shallow Marsh. Please be advised that the
definition of a wetland as defined by the Conservation Authorities Act is as follows:
“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. In either case, the presence of abundant water has caused the formation of hydric
soils and has favoured the dominance of either hydrophytic plants or water tolerant plants. The four major
types of wetlands are swamps, marshes, bogs and fens.”
It is important to note that the information within the report does not identify if the areas noted as wetland would
satisfy the definition noted above. It is also important to note that the portions of the properties were identified as
Mixed Shallow Aquatic Ecosites (SAM1) in the Ecological Report.
In 2022, LTRCA updated the Regulation Policy Document with respect to Ontario Regulation 163/06. The entire
Ontario Regulation 163/06 Policy Document, with all appendices, can be viewed on the LTRCA website at this link:
http://www.ltc.on.ca/planning/pag/. Please note that Sections 5.2.1 Development within Flood Hazards, 6.2.1
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Development and Interference of Wetlands and 7.2.1 Interference with a Watercourse are the applicable sections of
the Policy Document for the proposed development on this property.
According to our review of the development proposal with consideration for the policies contained within the
applicable sections noted above, we can confirm that the proposed development is in direct conflict with the
following policies:
5.2.1 Development within Flood Hazard Lands
5.2.1.1 Development within One-Zone Regulatory Floodplain of River or Stream Valleys (including inland lakes)
1) Development within the Regulatory floodplain shall not be permitted.
2) Placement of fill, flood hazard protection and/or bank stabilization works to allow for future/proposed
development or an increase in development envelope within the Regulatory floodplain shall not be
permitted.
9) Cut and Fill operations will not be permitted within the One-zone Regulatory Floodplain.
6.2.1 Development and Interference of a Wetland
1) Development and interference shall not be permitted within wetlands.
7.2.1 Interference with a Watercourse
1) Interference with a watercourse shall not be permitted.
2) Proposals for channelization and/or re-alignment will not be considered where the purpose of the
proposal is to increase the development potential of the lands.
As the submitted materials propose to undergo development activities including the placement of fill for the purpose
of increasing the development potential of the subject lands, cut and fill operations, development and interference of
a wetland and the alteration/ channelization of a watercourse feature the above noted policies would not be adhered
to.
The policies contained in the document represent thresholds and guidelines that have been approved by the LTRCA
Board of Directors to enable designated staff to approve permit applications. It is our opinion that the proposed
development does not comply with the above noted policies and therefore, staff approval cannot be granted.
Based on the above noted information, there are three options available for you to proceed with your application:
•
•
•

You may review the information above and withdraw your application for permission under Ontario
Regulation 163/06;
You may modify your development proposal to comply with the LTC Board-approved policies; or,
You may request a Hearing before the Board as you have a right to a hearing where staff is recommending
refusal of the application.

If you intend to proceed with the third bulleted option above the next available date for a Hearing is June 9, 2022 as
our Board Meetings are held on the second Thursday of the month. Please confirm in writing by May 27, 2022 which
of the above-noted options you would prefer so that the necessary arrangements can be made. Please note that the
LTC Hearing Guidelines have been attached with this letter for your information.
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Please note that the permit application (RP-21-380) for a culvert upgrade on the York Creek crossing of County Road
40 (Wooler Road), submitted by the City at the same time as RP-21-378, can be approved by staff and is NOT part of
this denial. As discussed at our meeting on May 10, 2022, LTC staff can issue this permit at anytime at the City’s
request.
We look forward to hearing back from you on your chosen option. If you should require further assistance, please do
not hesitate to contact me at 613-394-3915 ext. 211.

Sincerely,

Janet Noyes, P.Eng.
Manager, Development Services & Water Resources
Lower Trent Conservation
613.394.3915 x211
Janet.noyes@ltc.on.ca

Encl: Appendix G – Hearing Guidelines

cc: Nathan Klemencic - email to: nathan@klemencichomes.com
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May 25, 2022
Mark Klemencic
Klemencic Homes Inc.
499 Dundas Street West
Trenton, ON K8V 6C4
Re:

LTC Files: RP-21-379, RP-22-047, RP-22-048, RP-22-049
Sent by email to: mark@klemencichomes.com

Hillside Meadows North Development, County Road 40 and Old Highway 2, City of Quinte West
Geographic Township of Murray, Concession A, Part of Lots 7 & 8
Application for Permission under Ontario Regulation 163/06 – Lower Trent Region Conservation Authority:
Regulation of Development, Interference with Wetlands and Alterations to Shorelines and Watercourses
LTC Staff Cannot Grant Approval

Mr. Klemencic;
Lower Trent Region Conservation Authority (LTRCA) received the four (4) above-noted permit applications on
December 21, 2021 (RP-21-379) and March 1, 2022 (RP-22-047 to RP-22-049) to undergo site preparation and
alterations to existing natural features, including a watercourse realignment and cut and fill work, associated with the
creation of future residential building lots and a road within an area that is regulated by LTRCA under Ontario
Regulation 163/06. Staff have reviewed the applications and the property information available on record including
but not limited to provincial mapping, aerial and satellite imagery, an Ecological study on the portion of York Creek
subwatershed (May 2022), and Floodplain investigation report (April 12, 2022).
As noted in the Ecological study and report by asiOtus Natural Heritage Consultants, unevaluated wetland features
are present on the property. These areas have been noted as Mineral Shallow Marsh. Please be advised that the
definition of a wetland as defined by the Conservation Authorities Act is as follows:
“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. In either case, the presence of abundant water has caused the formation of hydric
soils and has favoured the dominance of either hydrophytic plants or water tolerant plants. The four major
types of wetlands are swamps, marshes, bogs and fens.”
It is important to note that the information within the report does not identify if the areas noted as wetland would
satisfy the definition noted above.
In 2022, LTRCA updated the Regulation Policy Document with respect to Ontario Regulation 163/06. The entire
Ontario Regulation 163/06 Policy Document, with all appendices, can be viewed on the LTRCA website at this link:
http://www.ltc.on.ca/planning/pag/. Please note that Sections 5.2.1 Development within Flood Hazards, 6.2.1
Development and Interference of Wetlands and 7.2.1 Interference with a Watercourse are the applicable sections of
the Policy Document for the proposed development on this property.
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According to our review of the development proposal with consideration for the policies contained within the
applicable sections noted above, we can confirm that the proposed development is in direct conflict with the
following policies:
5.2.1 Development within Flood Hazard Lands
5.2.1.1 Development within One-Zone Regulatory Floodplain of River or Stream Valleys (including inland lakes)
1) Development within the Regulatory floodplain shall not be permitted.
2) Placement of fill, flood hazard protection and/or bank stabilization works to allow for future/proposed
development or an increase in development envelope within the Regulatory floodplain shall not be
permitted.
9) Cut and Fill operations will not be permitted within the One-zone Regulatory Floodplain.
6.2.1 Development and Interference of a Wetland
1) Development and interference shall not be permitted within wetlands.
7.2.1 Interference with a Watercourse
1) Interference with a watercourse shall not be permitted.
2) Proposals for channelization and/or re-alignment will not be considered where the purpose of the
proposal is to increase the development potential of the lands.
As the submitted materials propose to undergo development activities including the placement of fill for the purpose
of increasing the development potential of the subject lands, cut and fill operations, development and interference of
a wetland and the alteration/ channelization of a watercourse feature the above noted policies would not be adhered
to.
The policies contained in the document represent thresholds and guidelines that have been approved by the LTRCA
Board of Directors to enable designated staff to approve permit applications. It is our opinion that the proposed
development does not comply with the above noted policies and therefore, staff approval cannot be granted.
Based on the above noted information, there are three options available for you to proceed with your application:
•
•
•

You may review the information above and withdraw your application for permission under Ontario
Regulation 163/06;
You may modify your development proposal to comply with the LTC Board-approved policies; or,
You may request a Hearing before the Board as you have a right to a hearing where staff is recommending
refusal of the application.

If you intend to proceed with the third bulleted option above the next available date for a Hearing is June 9, 2022 as
our Board Meetings are held on the second Thursday of the month. Please confirm in writing by May 27, 2022 which
of the above-noted options you would prefer so that the necessary arrangements can be made. Please note that the
LTC Hearing Guidelines have been attached with this letter for your information.
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We look forward to hearing back from you on your chosen option. If you should require further assistance, please do
not hesitate to contact me at 613-394-3915 ext. 211.

Sincerely,

Janet Noyes, P.Eng.
Manager, Development Services & Water Resources
Lower Trent Conservation
613.394.3915 x211
Janet.noyes@ltc.on.ca

Encl: Appendix G – Hearing Guidelines

cc: Nathan Klemencic - email to: nathan@klemencichomes.com
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G-1.

PURPOSE OF HEARING GUIDELINES:

The Conservation Authorities Act requires that the applicant be provided with an opportunity for a
hearing by the local Conservation Authority Board, or Executive Committee (sitting as a Hearing Board)
as the case may be, for an application to be refused or approved with contentious conditions. Further, a
permit may be refused if, in the opinion of the Authority, the proposal adversely affects the control of
flooding, erosion, dynamic beaches, pollution or the conservation of land. The Hearing Board is
empowered by law to make a decision, governed by the Statutory Powers Procedures Act (SPPA).
The Hearing Rules are adopted under the authority of Section 25.1 of the Statutory Powers Procedures
Act (SPPA). The SPPA applies to the exercise of a statutory power of decision where there is a
requirement to hold or to afford the parties to the proceeding an opportunity for a hearing before
making a decision. The SPPA sets out minimum procedural requirements governing such hearings and
provides rule-making authority for to establish rules to govern such proceedings.
The Hearing Board shall hear and decide whether the application will be approved with or without
conditions or refused. In the case of hearings related to applications submitted purposed to Section
28.0.1, the Hearing Board shall determine what conditions, if any, will be attached to the permission.
See Section G-6 for further details.
These guidelines have been prepared as an update to previous hearing guidelines and are intended to
provide a step-by-step process to conducting hearings required under Section 28 (12), (13), (14) of the
Conservation Authorities Act. It is expected that hearings meet the legal requirements of the Statutory
Powers Procedures Act without being unduly legalistic or intimidating to the participants. Additional
considerations have been included related to hearings under Section 28.0.1 (7) in Section G-6 of this
document.

G-1.1 Hearing Guideline Updates
Note that these Guidelines have been revised based on changes in legislation to incorporate various
considerations as noted below:
•

•
•

Revised in May 2018 - Housekeeping amendments made reflecting changes to appeal process as
a result of the Building Better Communities and Conserving Watersheds Act, 2017 and
subsequent Order in Council. Note: changes to appeal process are no longer valid.
Revised in March 2021 - Amendments made to incorporate the use of electronic hearings.
Revised in February 2022 - Amendments made to incorporate hearings under 28.0.1 and update
references to the Ontario Land Tribunal (OLT).

G-1.2 Additional Hearing Considerations – 2021
With the passage of Bill 229, Protect, Support and Recover from COVID-19 Act (Budget Measures), 2020,
a new section of the Conservation Authorities Act came into force. Section 28.0.1 (Permission for
development, zoning order) applies to applications for permission submitted to an Authority where a
zoning order has been made by the Minister of Municipal Affairs and Housing authorizing the proposed
development project. While the Act outlines that the Authority must issue these permissions, an
Authority has the ability to attach conditions to the permission. In the case of these applications for
1
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permission, applicants must be given the opportunity for a hearing before the Authority, prior to
conditions being attached.
As such, hearings under section 28.0.1 of the Act differ from those under section 28, in that the intent of
the hearing is not to determine whether or not to issue a permission, but rather, to finalize the
conditions of a permission. The purpose of the interim update to the Hearing Guidelines is to
incorporate direction for hearings under section 28.0.1 of the Conservation Authorities Act in Section G6 of this document.
Further, with the passage of Bill 245, Accelerating Access to Justice Act, 2021, on June 1st, 2021 the
Local Planning Appeal Tribunal, Environmental Review Tribunal, Board of Negotiation, Conservation
Review Board and Mining and Lands Tribunal were merged into a new single tribunal called the Ontario
Land Tribunal (OLT). Amendments have been throughout the Hearing Guidelines to update references to
the Mining and Lands Tribunal to now reference the Ontario Land Tribunal.

G-2.

PRE-HEARING PROCEDURES

G-2.1 Role of the Hearing Board
In considering the application, the Hearing Board is acting as a decision-making tribunal. The tribunal
is to act fairly. Under general principles of administrative law relating to the duty of fairness, the
tribunal is obliged not only to avoid any bias but also to avoid the appearance or reasonable
apprehension of bias. The following are three examples of steps to be taken to avoid apprehension
of bias where it is likely to arise.
a) No member of the Authority taking part in the hearing should have prior involvement with the
application that could lead to a reasonable apprehension of bias on the part of that member.
Where a member has a personal interest, the test is whether a reasonable well-informed person
would consider that the interest might have an influence on the exercise of the official’s public
duty. Where a member is a municipal councillor, the Municipal Conflict of Interest Act applies. In
the case of preciously expressed opinion, the test is that of an open mind, i.e. is the member
capable of persuasion in participating in the decision making.
b) If material relating to the merits of an application that is the subject of a Hearing is distributed to
Board members before the Hearing, the material should be distributed to the applicant. The
applicant may be afforded an opportunity to distribute similar pre-hearing material. These
materials can be distributed to the applicable parties electronically.
c) The applicant will be given an opportunity to attend the Hearing before a decision is made;
however, the applicant does not have to be present for a decision to be made.

G-2.2 Application
An applicant has the right to a hearing when:
•
•

staff are recommending refusal of an application because it doesn’t comply with the
approved policies;
Staff are unable to approve the permit application because the application does not comply
with approved policies; or
2

Page 321

APPENDIX G – HEARING GUIDELINES
•

the applicant objects to the conditions of approval.

The applicant is entitled to reasonable notice of the hearing pursuant to the Statutory Powers
Procedures Act.

G-2.3 Notice of Hearing
The Notice of Hearing shall be sent to the applicant within sufficient time to allow the applicant to
prepare for the hearing. To ensure that reasonable notice is given, it is recommended that prior to
sending the Notice of Hearing, the applicant be consulted to determine an agreeable date and time
based on the local Conservation Authority’s regular meeting schedule.
The Notice of Hearing must contain the following:
a) Reference to the applicable legislation under which the hearing is to be held (i.e., the
Conservation Authorities Act)
b) The date, time, place and the purpose of the hearing, or for electronic hearings: the time,
purpose of the hearing, and details about the manner in which the hearing will be held. Note: for
electronic hearings the Notice must also contain a statement that the applicant should notify the
Authority if they believe holding the hearing electronically is likely to cause them significant
prejudice. The Authority shall assume the applicant has no objection to the electronic hearing if
no such notification is received.
c) Particulars to identify the applicant, property and the nature of the application which are the
subject of the hearing. Note: If the applicant is not the landowner but the prospective owner,
the applicant must have written authorization from the registered landowner.
d) The reasons for the proposed refusal or conditions of approval shall be specifically stated. This
should contain sufficient detail to enable the applicant to understand the issues so they can be
adequately prepared for the hearing. It is sufficient to reference in the Notice of Hearing that the
recommendation for refusal or conditions of approval is based on the reasons outlined in
previous correspondence or a hearing report that will follow.
e) A statement notifying the applicant that the hearing may proceed in the applicant’s absence and
that the applicant will not be entitled to any further notice of the proceedings. Except in
extreme circumstances, it is recommended that the hearing not proceed in the absence of the
applicant.
f) Reminder that the applicant is entitled to be represented at the hearing by a representative such
as legal counsel, if desired. The Conservation Authority may be represented at the Hearing by
counsel and/or staff.
g) A copy of the Authority’s Hearing Guidelines.
It is recommended that the Notice of Hearing be directed to the applicant and/or landowner by
registered mail or other method where confirmation of delivery can be verified.
Refer to Appendix G-1 for an example Notice of Hearing.

G-2.4 Pre-submission of Reports
It is the practice of the Lower Trent Region Conservation Authority to submit reports to the Board
members in advance of the hearing (i.e., inclusion on an Authority Agenda) and the applicant will be
3
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provided with the same opportunity. The applicant will be given reasonable time to prepare a report
once the reasons for the staff recommendations have been received. Subsequently, this may affect
the timing and scheduling of the staff hearing reports. The applicant will be required to provide
sufficient copies of this report for inclusion in the Agenda.

G-2.5 Hearing Information
Prior to the hearing, the applicant should be advised of the local Conservation Authority’s
hearing procedures. (a copy of this document should be provided with the staff report) .

G-3.

HEARING

G-3.1 Public Hearing
Pursuant to the Statutory Powers Procedure Act, hearings, including electronic hearings, are required
to be held in public. For electronic hearings, public attendance should be synchronous with the
hearing. The exception is in very rare cases where public interest in public hearings is outweighed by
the fact that intimate financial, personal or other matters would be disclosed at hearings.

G-3.2 Hearing Participants
The Conservation Authorities Act does not provide for third party status at the Hearing. The Hearing
however is open to the public. Any information provided by third parties should be incorporated
within the presentation of information by, or on behalf of, the applicant or Authority staff as
appropriate.

G-3.3 Attendance of Hearing Board Members
In accordance with case law relating to the conduct of hearings, those members of the Authority who
will decide whether to grant or refuse the application must be present during the full course of the
hearing. If it is necessary for a member to leave, the remaining members can continue with the
Hearing and render a decision.

G-3.4 Adjournments
The Board may adjourn a hearing on its own motion or that of the applicant or Authority staff where
it is satisfied that an adjournment is necessary for an adequate hearing to be held. Any
adjournments form part of the hearing record.

G-3.5 Orders and Directions
The Authority is entitled to make orders or directions to maintain order and prevent the abuse of its
hearing processes. A hearing procedures example has been included as Appendix G-2.

G-3.6 Information Presented at Hearings
a) The Statutory Powers Procedure Act requires that a witness be informed of their right to object
pursuant to the Canada Evidence Act. The Canada Evidence Act indicates that a witness shall not
4

Page 323

APPENDIX G – HEARING GUIDELINES

b)

c)
d)
e)

f)

be excused from answering questions on the basis that the answer may be incriminating.
Further, answers provided during the hearing are not admissible against the witness in any
criminal trial or proceeding. This information should be provided to the applicant as part of the
Notice of Hearing.
It is the decision of the hearing members as to whether information is presented under oath or
affirmation. It is not a legal requirement. The applicant must be informed of the above, prior to
or at the start of the hearing.
The Board may authorize receiving a copy rather than the original document. However, the
Board can request certified copies of the document if required.
Privileged information, such as solicitor/client correspondence, cannot be heard.
Information that is not directly within the knowledge of the speaker (hearsay), if relevant to the
issues of the hearing, can be heard.
The Board may take into account matters of common knowledge such as geographic or historic
facts, times measures, weights, etc. or generally recognized scientific or technical facts,
information or opinions within its specialized knowledge without hearing specific information to
establish their truth.

G-3.7 Conduct of Hearing
G-3.7.1

Record of Attending Hearing Board Members

A record should be made of the members of the Hearing Board.

G-3.7.2

Opening Remarks

The Hearing Board Chair should convene the hearing with opening remarks which; identify the
applicant, the nature of the application, and the property location; outline the hearing
procedures; and advise on requirements of the Canada Evidence Act. Please reference
Appendix G-3 for the Opening Remarks Template. In an electronic hearing, all the parties and
members of the Hearing Board must be able to clearly hear one another and any witnesses
throughout the hearing.

G-3.7.3

Presentation of Authority Staff Information

Staff of the Authority presents the reasons supporting the recommendation for the refusal or
conditions of approval of the application. Any reports, documents or plans that form part of
the presentation should be properly indexed and received.
Staff of the Authority should not submit new technical information at the Hearing as the
applicant will not have had time to review and provide a professional opinion to the Hearing
Board.
Consideration should be given to the designation of one staff member or legal counsel who
coordinates the presentation of information on behalf of Authority staff and who asks
questions on behalf of Authority staff.

5
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G-3.7.4

Presentation of Applicant Information

The applicant has the opportunity to present information at the conclusion of the Authority
staff presentation. Any reports, documents or plans which form part of the submission should
be properly indexed and received.
The applicant shall present information as it applies to the permit application in question. For
instance, does the requested activity affect the control of flooding, erosion, dynamic beaches,
pollution or conservation of land? The hearing does not address the merits of the activity or
appropriateness of such a use in terms of planning.
•
•
•

The applicant may be represented by legal counsel or agent, if desired.
The applicant may present information to the Board and/or have invited advisors to
present information to the Board.
The applicant’s presentation may include technical witnesses, such as an engineer,
ecologist, hydro-geologist etc.

The applicant should not submit new technical information at the hearing as the Staff of the
Authority will not have had time to review and provide a professional opinion to the Hearing
Board.

G-3.7.5

Questions

Members of the Hearing Board may direct questions to each speaker as the information is
being heard. The applicant and/or agent can make any comments or questions on the staff
report. Staff will be given an opportunity to respond to questions posed by either the Board or
the applicant. Staff may also rebut comments or pose questions to the applicant at this time.
Pursuant to the Statutory Powers Procedure Act, the Board can limit questioning where it is
satisfied that there has been full and fair disclosure of the facts presented. Please note that
the courts have been particularly sensitive to the issue of limiting questions and there is a
tendency to allow limiting of questions only where it has clearly gone beyond reasonable or
proper bounds.

G-3.7.6

Deliberation

After all the information is presented, the Board may adjourn the hearing and retire in private
to confer. The Board may reconvene on the same date or at some later date to advise the
applicant of the Board’s decision. The Board members should not discuss the hearing with
others prior to the decision of the Board being finalized.

G-4.

DECISION

The applicant must receive written notice of the decision. The applicant should be informed of the right
to appeal the decision within 30 days upon receipt of the written decision to the Ontario Land Tribunal.
It is important that the hearing participants have a clear understanding of why the application was
refused or approved. The Board should itemize and record information of particular significance which
6
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led to their decision.

G-4.1 Notice of Decision
The decision notice should include the following information:
a) The identification of the applicant, property and the nature of the application that was the
subject of the hearing.
b) The decision to refuse or approve the application. A copy of the Hearing Board resolution
should be attached.
It is recommended that the written Notice of Decision be forwarded to the applicant by registered
mail or other method where confirmation of delivery can be verified.
A sample Notice of Decision and cover letter has been included as Appendix G-4. Note that if the
decision of the Board is to approve the application, the written notice of decision can be included as
part of the Permit Cover Letter. An example of Permission Granted through Hearing has been
included as Appendix G-5.

G-4.2 Adoption
A resolution advising of the Board’s decision and particulars of the decision should be adopted.

G-5.

RECORD

The Authority shall compile a record of the hearing. In the event of an appeal, a copy of the record
should be forwarded to the Ontario Land Tribunal. The record must include the following:
a)
b)
c)
d)
e)
f)
g)
h)

G-6.

The application for the permit.
The Notice of Hearing.
Any orders made by the Board (e.g. for adjournments).
All information received by the Board.
Attendance of Hearing Board members.
The transcript/minutes, if one exists, of the oral presentations made at the hearing.
The decision and reasons for decision of the Board.
The Notice of Decision sent to the applicant.

HEARINGS UNDER SECTION 28.0.1 CAA

Section 28.0.1 of the Conservation Authorities Act came into force with the Royal Assent of Bill 229,
Protect, Support and Recover from COVID-19 Act (Budget Measures), 2020. This section applies to any
application submitted to an authority under a regulation made under Section 28 of the Act for
permission to carry out all or part of a development project associated with an approved Minister’s
Zoning Order (MZO). For such applications, an Authority must grant permission to the applicant to carry
out the activity, provided an MZO has been made by the Minister of Municipal Affairs and Housing, and
provided that the authority’s regulated area in which the development activity is proposed to take place

7
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is not located in the Greenbelt Area designated under section 2 of the Greenbelt Act. A permission
which is granted under s.28.0.1 may be subject to conditions as prescribed by the issuing Authority.
Understanding that an Authority must grant permission for applications submitted pursuant to an
approved MZO (pending the above-noted conditions are met), hearings for these applications differ
from those under Section 28(12) of the Act, in that a hearing cannot be held to determine if a
permission should be refused. The Authority may refuse to grant a permit only if i) a zoning order has
not been made to authorize the development project, ii) the project is proposed to be carried out in the
Greenbelt Area, and iii) if all other prescribed requirements have not been satisfied. Per s.28.0.1 (7) of
the Act, the applicant for a permission will be given the opportunity to be heard by the Authority prior
to any conditions being attached to the granted permission.
The following table is intended to provide a step-by-step process to conducting hearings required under
Section 28.0.1 (7) of the Conservation Authorities Act. It is recognized that much of the guidance
provided in the body of the Section 28 Hearing Guidelines will be applicable to the s. 28.0.1 (7) hearing
process. Where processes differ, the table outlines the necessary considerations for the s. 28.0.1 (7)
processes. Where the processes are the same, the table refers to the appropriate sections of the Section
28(3) hearing guidelines.
Sections of the Section 28 Conservation
Authorities Act Hearing Guidelines
1.0 Purpose of Hearing Guidelines

Specific Guidance and/or Processes for S. 28.0.1 (7)
Hearings
The Conservation Authorities Act requires that the
applicant be provided with an opportunity for a hearing
by the local Conservation Authority Board, or Executive
Committee (sitting as a Hearing Board) as the case may
be, for an application to be refused or approved with
contentious conditions. In the case of hearings related
to applications submitted pursuant to s. 28.0.1 of the
Conservation Authorities Act, the Authority must grant
permission to the applicant, provided the requirements
set out under this section are met. In this scenario, a
hearing will only be held to determine conditions which
will be attached to a permission.
Further, a permit may be refused if in the opinion of the
Authority the proposal adversely affects the control of
flooding, pollution or conservation of land, and
additional erosion and dynamic beaches. In the case of
applications submitted pursuant to s. 28.0.1 of the
Conservation Authorities Act, the Authority may refuse
to grant a permit only if i) a zoning order has not been
made to authorize the development project, ii) the
project is proposed to be carried out in the Greenbelt
Area, and iii) if all other prescribed requirements have
not been satisfied. The Hearing Board is empowered by
law to make a decision, governed by the Statutory
Powers Procedures Act.
8
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The Hearing Rules are adopted under the authority of
Section 25.1 of the Statutory Powers Procedures Act
(SPPA). The SPPA applies to the exercise of a statutory
power of decision where there is a requirement to hold or
to afford the parties to the proceeding an opportunity for
a hearing before making a decision. The SPPA sets out
minimum procedural requirements governing such
hearings and provides rule-making authority for to
establish rules to govern such proceedings.
The Hearing Board shall hear and decide whether the
application will be approved with or without conditions
or refused. In the case of hearings related to applications
submitted purposed to Section 28.0.1, the Hearing
Board shall determine what conditions, if any, will be
attached to the permission. See Section G-6 for further
details.

2.0 Prehearing Procedures
2.1 Role of the Hearing Board

These guidelines have been prepared as an update to
the October 1992 hearing guidelines and are intended to
provide a step-by-step process to conducting hearings
required under Section 28 (12), (13), (14) of the
Conservation Authorities Act. It is hoped that the
guidelines will ensure that hearings meet the legal
requirements of the Statutory Powers Procedures Act
without being unduly legalistic or intimidating to the
participants. Additional considerations have been
included related to hearings under Section 28.0.1 (7) in
Section G-6
Not applicable to S.28.0.1(7) hearings
In considering the application, the Hearing Board is
acting as a decision-making tribunal. The tribunal is to
act fairly. Under general principles of administrative law
relating to the duty of fairness, the tribunal is obliged not
only to avoid any bias but also to avoid the appearance
or reasonable apprehension of bias.
The following are three examples of steps to be taken to
avoid apprehension of bias where it is likely to arise.
(a)
No member of the Authority taking part in the
hearing should have prior involvement with the
application that could lead to a reasonable apprehension
of bias on the part of that member. Where a member
has a personal interest, the test is whether a reasonably
well-informed person would consider that the interest
might have an influence on the exercise of the official's
public duty. Where a member is a municipal councillor,
the Municipal Conflict of Interest Act applies. In the case
of a previously expressed opinion, the test is that of an
9

Page 328

APPENDIX G – HEARING GUIDELINES

2.2 Application

2.3 Notice of Hearing
2.4 Presubmission of Reports
3.0 Hearing
3.1 Public Hearing
3.2 Hearing participants
3.3 Attendance of Hearing Board
Members
3.4 Adjournments
3.5 Orders and Directions
3.6 Information Presented at Hearings
3.7 Conduct of Hearing
3.7.1 Record of Attending Hearing
Board Members
3.7.2 Opening Remarks
3.7.3 Presentation of Authority Staff
Information
3.7.4 Presentation of Applicant
Information
3.7.5 Questions

open mind, i.e. is the member capable of persuasion in
participating in the decision making
(b)
If material relating to the merits of an
application that is the subject of a hearing is distributed
to Board members before the hearing, the material
shall be distributed to the applicant at the same time.
The applicant may be afforded an opportunity to
distribute similar pre-hearing material. These materials
can be distributed electronically.
(c)
The applicant will be given an opportunity to
attend the hearing before a decision is made;
however, the applicant does not have to be present
for a decision to be made.
(d)
Where a hearing is required for applications
submitted pursuant to s. 28.0.1 of the Conservation
Authorities Act (e.g., to determine the conditions of the
permission), final decisions on the conditions shall not
be made until such a time as the applicant has been
given the opportunity to attend a hearing.
The right to a hearing arises where staff is recommending
refusal of an application or is recommending conditions to
the approval of an application. Additionally, in the case of
applications submitted pursuant to s. 28.0.1 of the CA Act,
the authority shall not attach conditions to a permission
unless the applicant has been given an opportunity to be
heard by the authority. The applicant is entitled to
reasonable notice of the hearing pursuant to the Statutory
Powers Procedures Act.
Refer to Section 2.3
Refer to Section 2.4
Not applicable to S.28.0.1(7) hearings
Refer to Section 3.1
Refer to Section 3.2
Refer to Section 3.3
Refer to Section 3.4
Refer to Section 3.5
Refer to Section 3.6
N/A
Refer to Section 3.7.1
Refer to Section 3.7.2
Refer to Section 3.7.3
Refer to Section 3.7.4
Refer to Section 3.7.5
10
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3.7.6 Deliberation
4.0 Decision
4.1 Notice of Decision

4.2 Adoption
5.0 Record
Appendix G-6
Appendix G-7

Refer to Section 3.7.6
Refer to Section 4.0
The decision notice should include the following
information:
(a)
The identification of the applicant, property and
the nature of the application that was the subject of the
hearing.
(b)
The decision to refuse or approve the
application, and in the case of applications under s.
28.0.1 of the CA Act, the decision to approve the
application with or without conditions. A copy of the
Hearing Board resolution should be attached.
It is recommended that the written Notice of Decision be
forwarded to the applicant by registered mail. A sample
Notice of Decision and cover letter has been included as
Appendix G-4.
Refer to section 4.2
Refer to Section 5.0
A new Appendix G-6 has been prepared which provides an
example “Notice of Hearing” for hearings under Section
28.0.1 (7) of the Conservation Authorities Act
A new Appendix G-7 has been prepared which provides an
example “Notice of Decision” for hearings under Section
28.0.1 (7) of the Conservation Authorities Act

11
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Appendix G-1
NOTICE OF HEARING
IN THE MATTER OF
The Conservation Authorities Act, R.S.O. 1990, Chapter 27
AND IN THE MATTER OF an application by XXXXXX
FOR THE PERMISSION OF THE CONSERVATION AUTHORITY
Pursuant to Regulations made under Section 28, Subsection 12 of the said Act
TAKE NOTICE THAT a Hearing before the Full Board of the Lower Trent Region Conservation
Authority will be held under Section 28, Subsection 12 of the Conservation Authorities Act at the
offices of the said Authority located at 714 Murray Street, RR #1 Trenton, Ontario K8V 5P4 at the
hour of , on the day of , 20___, [for electronic hearings, include details about the manner in which
the hearing will be held] with respect to the application by (NAME) to permit development within
an area regulated by the Authority in order to ensure no adverse effect on (the control of flooding,
erosion, dynamic beaches or pollution or, conservation of land./alter or interfere with a
watercourse or wetland) on Lot , Plan/Lot , Concession, (Street) in the City of , Regional Municipality
of , River Watershed.
TAKE NOTICE THAT you are invited to make a delegation and submit supporting written material to
the Hearing Board for the meeting of (meeting number). If you intend to appear, [for electronic
hearings: or if you believe holding the hearing is likely to cause significant prejudice], please contact
(name). Written material will be required by (date), to enable the Hearing Board members to
review the material prior to the meeting.
TAKE NOTICE THAT this hearing is governed by the provisions of the Statutory Powers Procedure
Act. Under the Act, a witness is automatically afforded a protection that is similar to the protection
of the Ontario Evidence Act. This means that the evidence that a witness gives may not be used in
subsequent civil proceedings or in prosecutions against the witness under a Provincial Statute. It
does not relieve the witness of the obligation of this oath since matters of perjury are not affected
by the automatic affording of the protection. The significance is that the legislation is Provincial and
cannot affect Federal matters. If a witness requires the protection of the Canada Evidence Act that
protection must be obtained in the usual manner. The Ontario Statute requires the tribunal to draw
this matter to the attention of the witness, as this tribunal has no knowledge of the effect of any
evidence that a witness may give.
AND FURTHER TAKE NOTICE that if you do not attend at this Hearing, the Hearing Board of the
Conservation Authority may proceed in your absence, and you will not be entitled to any further
notice in the proceedings.

DATED the ___ day of , _______20__.
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The Board of Directors of the Lower Trent Region Conservation Authority
Per:

Staff Member, Title: ______________________________
Chief Administration Officer/ Secretary Treasurer: ______________________________
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Appendix G-2
HEARING PROCEDURES
1. Motion to sit as Hearing Board.
2. Roll Call followed by the Chair’s opening remarks. For electronic hearings, the Chair shall ensure
that all parties and the Hearing Board are able to clearly hear one another and any witnesses
throughout the hearing.
3. Staff will introduce to the Hearing Board the applicant/owner, his agent and others wishing to
speak.
4. Staff will indicate the nature and location of the subject application and the conclusions.
5. Staff will present the staff report included in the Authority agenda.
6. The applicant and/or his agent will speak and also make any comments on the staff report, if he
so desires.
7. The Hearing Board will allow others to speak, and, if necessary, the applicant in rebuttal.
8. The Hearing Board will question, if necessary, both the staff and the applicant/agent.
9. The Hearing Board will move into camera. For electronic hearings, the Hearing Board will
separate from the other participants.
10. Members of the Hearing Board will move and second a motion.
11. A motion will be carried which will culminate in the decision.
12. The Hearing Board will move out of camera. For electronic meeting, the Hearing Board will
reconvene with other participants.
13. The Chair or Acting Chair will advise the owner/applicant of the Hearing Board decision.
14. If decision is "to refuse" or “approve with conditions”, the Chair or Acting Chair shall notify the
owner/applicant of his/her right to appeal the decision to the Ontario Land Tribunal within 30
days of receipt of the reasons for the decision.
15. Motion to move out of Hearing Board and sit as the Board of Directors.
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Appendix G-3
CHAIR'S REMARKS WHEN DEALING WITH HEARINGS WITH RESPECT TO ONTARIO REGULATION
163/06.
Date:
O.Reg. 163/06:
Applicant:

Month XX, XXXX
Permit Application # RP-XX-XXX
Name

We are now going to conduct a hearing under Section 28 of the Conservation Authorities Act in
respect of an application by ________: , for permission to:___________________
The Authority has adopted regulations under section 28 of the Conservation Authorities Act which
requires the permission of the Authority for development within an area regulated by the Authority
in order to ensure no adverse effect on the control of flooding, erosion, dynamic beaches, pollution
or conservation of land, or to permit alteration to a shoreline or watercourse or interference with a
wetland. This Hearing is about granting permission to develop under the Authority regulations; a
separate matter from approvals under the Planning Act.
The Staff has reviewed this proposed work and a copy of the staff report has been given to the
applicant.
The Conservation Authorities Act (Section 28 [12]) provides that:
"Permission required under a regulation made under clause (1) (b) or (c) shall not be refused or
granted subject to conditions unless the person requesting permission has been given the
opportunity to require a hearing before the authority or, if the authority so directs, before the
authority’s executive committee."
In holding this hearing, the Hearing Board is to determine whether or not a permit is to be issued,
with or without conditions. In doing so, we can only consider the application in the form that is
before us, the staff report, such evidence as may be given and the submissions to be made on behalf
of the applicant. Only information disclosed prior to the hearing is to be presented at the hearing. It
is not our place to suggest alternative development methods.
It is to be noted that if the Hearing Board decision is “to refuse” or not support the proposed work
within the permit submission, the Chair or Acting Chair shall notify the owner/applicant of his/her
right to appeal the decision to the Ontario Land Tribunals.
The proceedings will be conducted according to the Statutory Powers Procedure Act. Under Section
5 of the Canada Evidence Act, a witness may refuse to answer any question. The procedure in
general shall be informal without the evidence before it being given under oath or affirmation.
If the applicant has any questions to ask of the Hearing Board or of the Authority representative,
they must be directed to the Chair of the Board.
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At this time, if any member of this Board has intervened on behalf of the Applicant with regards to
this matter, they should recuse themselves so there is no apprehension of bias and that a fair and
impartial Hearing may be conducted.

Page 335

APPENDIX G – HEARING GUIDELINES

Appendix G-4
(Date) BY REGISTERED MAIL
(name) , (address)
Dear:
RE:

NOTICE OF DECISION
Hearing Pursuant to Section 28(12) of the Conservation Authorities Act
Proposed Residential Development
Lot , Plan ; ?? Drive, City of
(Application #)

In accordance with the requirements of the Conservation Authorities Act, the Lower Trent Region
Conservation Authority provides the following Notice of Decision:
On (meeting date and number), the Hearing Board of the Lower Trent Region Conservation
Authority refused/approved your application/approved your application with conditions. A copy the
Board’s Resolution # ________ has been attached for your records. Please note that this decision is
based on the following reasons: (the proposed development/alteration to a watercourse adversely
affects the control of flooding, erosion, dynamic beaches, pollution or conservation of land.)
In accordance with Section 28 (15) of the Conservation Authorities Act, an applicant who has been
refused permission or who objects to conditions imposed on a permission may, within 30 days of
receiving the reasons under subsection (14), appeal to the Minister who may refuse the permission;
or grant permission, with or without conditions. Through Order in Council 332/2018 the
responsibility for hearing the appeal has been transferred to the Ontario Land Tribunal. For your
information, should you wish to exercise your right to appeal the decision, a letter by you or your
agent/counsel setting out your appeal must be sent within 30 days of receiving this decision
addressed to:
Ontario Land Tribunal
655 Bay Street, Suite 1500
Toronto, Ontario M5G 1E5
A carbon copy of this letter should also be sent to Lower Trent Region Conservation Authority.
Should you require any further information, please do not hesitate to contact (staff contact) or the
undersigned.
Yours truly,
Chief Administration Officer/ Secretary Treasurer
Enclosure
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Appendix G-5
Date
Name of Applicant
Address of Applicant
ATTENTION:

RE:

FILE #: RP-XX-XXX
PERMIT#: P-XX-XXX

It is important that you read and understand the contents of this letter and
ensure that all necessary parties (i.e., landowner(s) and anyone conducting site
works) are aware of any special mitigation requirements contained herein.

Location where Permission Applies
Application for permission to (development, interference and/or alteration) pursuant to
Ontario Regulation 163/06 – Lower Trent Region Conservation Authority: Regulation of
Development, Interference with Wetlands and Alterations to Shorelines and Watercourses.

As you are aware, your application to allow for (Proposed development/interference/alteration) on
the property noted above was heard and approved by the Lower Trent Region Conservation
Authority’s (LTC) Hearing Board on Hearing Date. The following resolution was passed (draft
resolution for final approval at the upcoming LTC’s Board of Directors’ meeting – Next Meeting
Date):
RES: HC2/17

Moved by: Board Member
Seconded by: Board Member
THAT the permit application RP-XX-XXX by Applicant for permission
(development/interference/alteration) in the (Regulated Area) be approved.
Carried

Please accept this letter as formal notice of the decision of the Hearing Board.
The proposed (development/alteration/interference) is situated within regulated areas associated
with (Regulated Area). Attached you will find a copy of Permit No. P-XX-XXX issued for the works
noted above in accordance with Ontario Regulation 163/06. The permit has been issued based on
the information, plans and specifications submitted with the application as well as your acceptance
of the general conditions of approval detailed in the application. The plans and specifications are
attached as part of the approved documentation.
The following mitigation measures are expected to be implemented as part of the approval from
LTC:
1) Listed Conditions of Permission;
Should you require any further information, please do not hesitate to contact (staff contact) or the
undersigned.
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Appendix G-6
NOTICE OF HEARING
(Subsection 28.0.1 (7) of the Conservation Authorities Act)
IN THE MATTER OF
The Conservation Authorities Act, R.S.O. 1990, Chapter 27
AND IN THE MATTER OF an application by
FOR THE PERMISSION OF THE CONSERVATION AUTHORITY
Pursuant to Regulations made under Section 28.0.1, Subsection 7 of the said Act
TAKE NOTICE THAT a Hearing before the Executive Committee of the Conservation Authority will be
held under Section 28.0.1, Subsection 7 of the Conservation Authorities Act at the offices of the said
Authority (located at 714 Murray Street, RR #1 Trenton, Ontario K8V 5P4), at the hour of XX:XX, on
the XX day of XXX , 20XX, [for electronic hearings, include details about the manner in which the
hearing will be held] with respect to the application by (NAME) to permit development within an
area regulated by the Authority in association with a Minister’s Zoning Order (REGULATION
NUMBER) on Lot , Plan/Lot , Concession , (Street) in the City of , Regional Municipality of , River
Watershed.
TAKE NOTICE THAT you are invited to make a delegation and submit supporting written material to
the Executive Committee for the meeting of (meeting number). If you intend to appear [For
electronic hearings: or if you believe that holding the hearing electronically is likely to cause
significant prejudice], please contact (name). Written material will be required by (date), to enable
the Committee members to review the material prior to the meeting.
TAKE NOTICE THAT pursuant to Section 28.0.1 of the Conservation Authorities Act, a conservation
authority is required to grant the permission applied for and may only impose conditions to the
permission. The Hearing will therefore focus on the conditions to be imposed to the granting of the
permission.
TAKE NOTICE THAT this hearing is governed by the provisions of the Statutory Powers Procedure
Act. Under the Act, a witness is automatically afforded a protection that is similar to the protection
of the Ontario Evidence Act. This means that the evidence that a witness gives may not be used in
subsequent civil proceedings or in prosecutions against the witness under a Provincial Statute. It
does not relieve the witness of the obligation of this oath since matters of perjury are not affected
by the automatic affording of the protection. The significance is that the legislation is Provincial and
cannot affect Federal matters. If a witness requires the protection of the Canada Evidence Act that
protection must be obtained in the usual manner. The Ontario Statute requires the tribunal to draw
this matter to the attention of the witness, as this tribunal has no knowledge of the affect of any
evidence that a witness may give.
AND FURTHER TAKE NOTICE that if you do not attend at this Hearing, the Executive 24 Committee
of the Conservation Authority may proceed in your absence, and you will not be entitled to any
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further notice in the proceedings.
DATED the ___ day of , _______202X
The Executive Committee of the Conservation Authority

Per:
Chief Administrative Officer/Secretary-Treasurer
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Appendix G-7
HEARING BOARD CHAIR'S REMARKS WHEN DEALING WITH HEARINGS
(Section 28.0.1, Subsection 7 of the Conservation Authorities Act)
WITH RESPECT TO ONTARIO REGULATION 163/06.
We are now going to conduct a hearing under section 28.0.1 of the Conservation Authorities Act in
respect of an application by ________: , for permission to:___________________
Under Section 28.0.1 of the Conservation Authorities Act, an Authority is required to grant
permission for any application submitted under a regulation made under subsection 28(1) for
permission to carry out all or part of a development project, in an area regulated by the Authority,
associated with a Minister’s Zoning Order, provided the criteria listed under subsection 28.0.1 (1)
are met. A permission is subject to any conditions as may be prescribed by the Authority.
The Staff has reviewed this proposed work and prepared a staff report, including the proposed
conditions of approval for the proposed work, which has been given to the applicant and the Board.
The applicant was invited to file material in response to the staff report, a copy of which has also
been provided to the Board.
Under Section 28.0.1 (7) of the Conservation Authorities Act, the person requesting permission has
the right to a hearing before the Authority/Executive Committee.
In holding this hearing, the Authority Board/Executive Committee is to determine the prescribed
conditions to be attached to the approved permission. In doing so, we can only consider the
application in the form that is before us, the staff report, such evidence as may be given and the
submissions to be made on behalf of the applicant. Only Information disclosed prior to the hearing is
to be presented at the hearing.
The proceedings will be conducted according to the Statutory Powers Procedure Act. Under Section
5 of the Canada Evidence Act, a witness may refuse to answer any question on the ground that the
answer may tend to incriminate the person, or may tend to establish his/her liability to a civil
proceeding at the instance of the Crown or of any person.
The procedure in general shall be informal without the evidence before it being given under oath or
affirmation unless decided by the hearing members.
If the applicant has any questions to ask of the Hearing Board or of the Authority representative,
they must be directed to the Chair of the board.
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York Creek Development Area - EIS - LTC Comments
Janet Noyes <janet.noyes@ltc.on.ca>
Fri 2022-05-27 4:14 PM

To: Bryon Keene <bryon@jewelleng.ca>;Nathan Klemencic <nathank@klemencichomes.com>
Cc: Gage Comeau <gage.comeau@ltc.on.ca>;Ewa Bednarczuk <ewa.bednarczuk@ltc.on.ca>

Hello Bryon and Nathan;
Thank you for the circulation of the Environmental Impact Study (EIS) by asiOtis (Dan Mansell)
for the proposed works along the upper reaches of York Creek for the five permit applications.
Lower Trent Conservation staff have had the opportunity to review the EIS and have some
comments/ questions regarding this report. Given that these issues will probably come up
during the Hearing process, we hope to get some feedback on our questions so that we have a
fullsome understanding of the entire proposal and implications in time for the Hearing.
Overall the report is a bit short on details. Nothing is quantified nor located on a figure. LTC
requests that the ELC mapping identifying the Meadow Marsh Wetland be provided. At this
point, it appears that the entire floodplain for York Creek is included in the wetland delineation.
Specific comments to address are shown below.
p. 6 change Weller Road to Wooler Road
clearly illustrate locati on of Your Creek floodplain on figure 2 and or 3
clarify and expand on proposal referred to as "improvements to reduce extent of flooding"
describe proposed vegetated buffer size and compositi on for N-S channel reach; both sides of E-W
reach should be have a vegetated buffer installed, with a low impact access embedded within the
buffer if necessary
very limited and unsati sfactory scope of field work - only two field days (April 29 and May 3);
insufficient field surveys were completed; breeding bird surveys were done outside of the ideal
breeding ti ming windows of May and June; amphibian breeding surveys not completed;
repti le/turtle surveys not completed
problemati c to make conclusions about SWH and significance of Natural Heritage features with
limited field survey effort
water quality assessments not completed
p. 26 the unevaluated wetland discussed should be considered a coastal wetland given its
proximity to Lake Ontario (< 2 km "as the crow flies" - as per NDMNRF directi on)
Table 9 is not referenced in the text; repeat of Table 8
ELC codes are lacking vegetati on species list
fish study and following DFO review is pending
p. 36 clarify what rare plant communiti es, etc were confirmed present?: 5.1.2.5 Wildlife Habitat
Since the informati on collected on the study area confirms the presence of rare plant
communiti es, SCC habitats, specialized habitats, and animal movement corridors, further analysis
is required.
p. 41 clarify: 6.5.1.1 Natural Area There will be some loss of floodplain; 6.5.1.2 Ecological Functi on
Some of the functi ons that are provided by the local wetland would be affected by reconfiguring
the creek alignment.
remove comment pertaining to socio-economical arguments in secti on 6.5.3 Potenti al Social
Impacts; not relevant to EIS process which should focus on ecological costs and benefits of a
proposal
no text reference for Table 62 nor 17
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p. 43 clarify/quanti fy in detail: 6.5.4 Potenti al Biological Impacts 6.5.4.1 Natural Area Some of the
changes being proposed will result in the loss of wetland area and fish habitat (Figure 17) and may
affect the ability of the area to moderate flooding.
focus on wetland habitat restorati on and improvement opportuniti es
p. 51 expand and provide detail for statement: It is possible to improve the wetland habitat given
sensiti vity in constructi on (Table 28); provide wetland restorati on plan
provide detailed wetland and watercourse buffer planti ng plan; Queen Anne's lace is a non-nati ve
species; should not be seeded, already widely occurring
Table 37 remove non-nati ve species
overall, a detailed descripti on of wetland and buffer area losses/impacts from proposed
watercourse realignment and floodplain cut and fill acti viti es is missing or is inadequate in the EIS
report; a much more detailed discussion is required based on complete field surveys and
quanti fied proposed works
there are no observed bird species lists, nor breeding codes, provided from any field work nor all
the other sources that were said to have been used.
Could you please pass these comments along to Dan so that he can prepare a response?
If you have any questions, please do not hesitate to contact me.
LTC Files: RP-21-478, RP-21-479, RP-22-047, RP-22-048, RP-22-049
Regards,
Janet Noyes
Janet Noyes, P.Eng. (she/her)
Manager, Development Services & Water Resources
Lower Trent Conservati on
613.394.3915 x211
janet.noyes@ltc.on.ca
**COVID-19 Notice: We're now able to accommodate in-person meetings at our office by appointment only. We
also remain available to serve you virtually or by phone. To ensure your continued safety, we're not open for
unscheduled meetings at this time. Please call 613-394-4829 if your message is urgent..

The Lower Trent Conservation watershed is located on the traditional territory of the Anishnabek, HuronWendat, and Haudenosaunee (Iroquois) First Nations, and within the context of the Williams Treaty.
Disclaimer: This communicati on is intended for the addressee indicated above. It may contain informati on that is
privileged, confidenti al or otherwise protected from disclosure under the Municipal Freedom of Informati on and
Privacy Protecti on Act. If you have received this email in error, please noti fy me immediately.
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City of Quinte West and
Klemencic Homes
WATERCOURSE CHANNEL IMPROVEMENTS
PERMIT APPLICATION HEARING
June 9, 2022

APPLICATIONS
• Seven (7) permit applications were required for the drainage improvements
•

Different Landownership

• Applicants:
•
•
•

Quinte West
Trenton Christian School
The Littles

2

1
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APPLICATIONS
• Channelization
•

2 – stage channel – low flow & flood flow

• Upsize culvert crossing under Wooler Road

3

PURPOSE
1. Drainage Improvement
•

Stormwater Management Pond

2. Infrastructure improvements
3. Development

4

2
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5

6

3
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DEAD & YORK CREEK SUBWATERSHED PLAN

7

Subwatershed Objectives
•
•
•
•
•
•

To create a community vision of what the watershed should look like in the future
by bringing together all the players – interested citizens, developers, community
groups, agencies and the Municipality.
To establish the framework for an ecosystem‐based approach to environmental
protection, water management and land use planning for the Dead and York Creek
subwatersheds.
To ensure that development within the Dead and York Creek subwatersheds
contributes to improving the health of the watershed and the Bay of Quinte.
To cut the costs of development by completing studies upfront and reducing the
need for site‐specific studies.
To eliminate lengthy review periods and delays in the development process by
identifying agency concerns and objectives upfront.
To increase public awareness of watershed planning and the ecosystem approach.

8

4
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Subwatershed Findings
• York Creek is highly channelized
• Has low potential for fish habitat
• Smaller buffer area was recommended around the creek corridor
• No Significant Natural Areas identified on the subject lands
• Regional approach to SWM – not a site‐by‐site basis

9

Subwatershed Recommendations
• The Plan identified an “overlay” approach to be employed in the Official

Plan to flag the need for site specific assessments for major development
p73.

• The plan recommends opportunities be sought to integrate flood plain and
stormwater management within the natural system p74.

10

5
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LAND USE ‐ URBAN

11

CONSTRAINTS

12

6
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CONSTRAINTS – New OP

13

CONSTRAINTS – New OP

14

7
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PRE‐CONSULTATION
• Lower Trent Region Conservation Authority
•

Staff was consulted throughout the process to ensure an understanding
of permit submission requirements

• Quinte West
•

The municipality contributed to the study objectives and met with the
project team on several occasions

15

EXISTING WATERCOURSE
Watercourse is heavily channelized
throughout the subject lands
• Wooler Road (left)
• 2nd Dug Hill Road (bottom)

16

8
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PROPOSED DRAINAGE REGIME

17

18

9
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NATURAL CORRIDOR
• The channel system will include lands on both sides (more
extensively on the south side, along the E‐W portion) for
naturalization

• Pools for habitat (fish refuge, pairing ponds)
• Shading (along south side)

19

SUMMARY OF
PROPOSAL
1. Channel Improvements
2. Wooler Road Crossing
3. Create a natural corridor

20

10
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SUMMARY OF BENEFITS
• Permits efficient development of the lands
• Improved drainage management
• Eliminates spills
• Provides refuge pools to support fish habitat
• Terrestrial habitat, riparian buffering, shade and stream bank stability
established with grass, tree, shrub planting along channel

• Limits urban sprawl through efficient land use

21

11

