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1 Introduction and Background

Kaitlin Corp. (Kaitlin) is proposing to develop the Cork & Vine subdivision in Wellington. Cork &
Vine is comprised of the former Country Club Estates (CCE) in the east, and Fields of Wellington
(FOW) in the west.

The Country Club Estates subdivision comprises approximately 83.9 hectares of land in
Wellington, Prince Edward County (see Figure 1-1). The development is situated north of the
Millennium Trail and West of Belleville Street. Kaitlin has received draft approval for a plan of
subdivision for 460 dwelling units. Additional development is planned beyond the draft
approved lots and the stormwater management plan includes provisions for this future
development. The total proposed number of units in the former CCE development is now 1,565.

PROPOSED
DEVELOPMENT
SITE

4

NWELLINGTON SR

Figure 1-1: Development Site Location (Google, Maxar Tech 2018)

West of CCE is another large draft approved subdivision known as Fields of Wellington that has
690 residential units, which is planned to be constructed concurrently with County Club Estates.

The stormwater management plan was developed following guidance from the Preliminary
Stormwater Management Report (Jewell, December 2018) and the Wellington Master Servicing
Plan (RVA, 2021).

Preliminary SWM Report (2018)

The preliminary SWM report was authored by Jewell to support the draft plan of subdivision
approval for 460 lots. In this report wet ponds were selected to be situated adjacent to Lane
Creek. At that time the development was planned to be associated with a golf course and SWM

Wellington, ON « 1
September 6, 2022 JEWELL



Stormwater Management Report
Cork & Vine Subdivision

ponds were intended to become part of the feature of a larger recreational experience along
the creek. The ponds were to be multicelled, but the facility was consolidated into a single
stormwater management facility during detailed design.

The preliminary SWM conceptual design included quantity control, but only quality control is
now required.

Master Servicing Plan

Prince Edward County recently completed the Wellington Master Servicing Plan that reviewed
the water and sewer infrastructure needs for the village of Wellington. Major upgrades to the
sanitary sewage conveyance and treatment are needed to support the planned growth. Water
treatment and distribution infrastructure will also be improved. The water and sanitary
improvements are scheduled to be started in 2022 and will be phased in over several years.
Initial phases of the improvements will make accommodation for the Country Club Estates and
Fields of Wellington developments.

The Master Servicing Plan (MSP) also considered opportunities for centralized stormwater
management facilities and incorporated the preliminary stormwater management designs from
each of the two developments. The MSP followed the Schedule B Class Environmental
Assessment process and identified a central stormwater management facility should be
positioned the Kaitlin lands north of Lane Creek.

Option N1 is the preferred option for the lands north of the Millennium trail, which includes the
subject lands. The description of Option N1 from the MSP is included below:

Option N1 — All stormwater ponds (with quality and quantity control) will be directed to
drain to Lane Creek via a series of new storm sewers. For development that approaches
the northern most point of the Wellington Urban Boundary, the natural drainage of that
area discharges to Hubbs Creek instead of Lane Creek. Depending on the development
plans for those areas, stormwater pond(s) for quality and quantity control may be
required prior to discharge to Hubbs Creek.

This stormwater management plan follows the Option N1 and was commissioned to review the
potential drainage impact from the Country Club Estates development and to provide design
support for the mitigation measures that must be employed. The proposed central facility for
Country Club Estates will outlet directly to Lane Creek, which is considered as safe and
preferred outlet for stormwater. With this in mind, Jewell also considered opportunities to
receive drainage from the Fields of Wellington subdivision for treatment in the central SWM
facility and discharge safely to Lane Creek.

Wellington, ON -~ 2
September 6, 2022 JEWELL
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Lane Creek Flood Risk Mapping

Quinte Conservation and Prince Edward County are currently updating the flood risk mapping
for Lane Creek and Jewell Engineering has been assisting with this project. The hydrologic
model of Lane Creek and draft flood risk maps were made available to guide the detailed design
of the stormwater management infrastructure. The 100-yr flood elevation was found to be
84.4m upstream of the Millennium Trail crossing where a significant backwater and storage
area is imposed by the undersized culvert crossing under the trail.

Quinte Conservation previously approved a plan to sculpt the land along the perimeter of the
floodplain where the stormwater management facility will be located. The SWM facility will
intrude into the floodplain, but a cut is proposed to minimize the loss of natural storage.

Wellington, ON -~ 3
September 6, 2022 JEWELL
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2 Existing Conditions

The development lands are mostly flat with a gradual (< 1%) slope to the southeast towards
Lane Creek (Figure 2-1). Lane Creek has a contributing area of 14.8 km? (1480 ha), and the
contributing lands extend up to Huff’s Corners at the intersection of Scoharie Road (County
Road 1) and Hwy 62. The creek crosses Belleville St. and the Millennium Trail at the proposed
development site before discharging to Lake Ontario through downtown Wellington.
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2.1 Soils

Soils were reviewed from the Soil Survey of Prince Edward County (Dominion Department of
Agriculture and the Ontario Agricultural College, 1948). Figure 2-3 shows the soil distribution in
the Village of Wellington.

Soils found on the site include:

e Brighton Gravelly Sand (Bg)
o These soils have good natural drainage and the materials are well sorted with
few stones. They are subject to erosion and are low fertility. Brighton gravelly
sands are classed as hydrologic soil group A.
e Gerow Clay Loam (Gc)
o The Gerow clay loam soils are poorly drained and shallow with one to three feet
of soils over limestone bedrock. They are classed as hydrologic soil group C.
e Waupoos Clay Loam (Wc)
o These soils vary in drainage, with some areas permitting good drainage and
others with limited infiltration potential. These soils are classed as hydrologic soil
group B.

The development lands fall mostly under hydrologic soils group (HSG) B, with some areas of
HSG A and C (see Figure 2-4). Figure 2-5 (from the 1997 MTO Drainage Management Manual)
outlines the classifications of Hydrologic Soils Groups.

, ~ NPhase 1A | £ 0
e '8
e | 2A, 3A(S) liulie

WELLINGTON

Figure 2-3: Soils Mapping from Soil Survey of Prince Edward County
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Hydrologic Soil Group

The hydrologic soil group is used to classify soils into groups of various runoff potential.

The Soil Conservation Service (SCS) classifies bare thoroughly wet soils into four hydrologic soil
groups (A, B, C and D). SCS descriptions of the four groups, modified slightly to suit Ontario

conditions, are as follows: (Design Chart 1.09)

A:  High infiltration and transmission rates when thoroughly wet, eg. deep, well drained to
excessively-drained sands and gravels. These soils have a low runoff potential.

B:  Moderate infiltration and transmission rates when thoroughly wet, such as moderately deep
to deep open textured loam.

C: Slow infiltration and transmission rates when thoroughly wet, eg. fine to moderately fine-
textured soils such as silty clay loam.

D:  Very slow infiltration and transmission rates when thoroughly wet, eg. clay loams with a
high swelling potential. These soils have the highest runoff potential.

In Ontario, soils have been found to lie between the main groups given above, and have therefore
been interpolated as AB, BC, CD as appropriate, such as Guelph loam, which is classified as BC.

Figure 2-5: Soils MTO Drainage Management Manual — Description of Hydrologic Soils Groups

2.2 Targets

The stormwater management targets are developed with reference to provincial, municipal and
agency guidance documents. Jewell also consulted with Quinte Conservation to discuss the
stormwater management objectives for the development.

The stormwater management plan focusses on three environmental objectives when
considering the treatment and conveyance of stormwater runoff. The objectives are to mitigate
impacts to flooding, water quality, and erosion of the receiving system.

The development contributes to the lower reach of Lane Creek. When a development is
proposed in the lower reaches of a system, the hydrology of the system should be reviewed for
the potential of superposition of peak flows. That is, the timing of peak flows from the
development should be compared to the timing of the peak flow from Lane Creek.

Traditional stormwater management measures store surplus runoff and release outflows at a
lower rate. This results in a delay of peak flows from the development and shifts the time of the
peak closer to the time to peak from the watershed. Peak flows are additive and may result in
flooding in the creek even though peaks leaving the developing area may be controlled to pre-
development levels.

Stormwater management for quantity control in the lower reach of a system can then be
counterproductive and result in flooding. In such situations, no quantity control may be
appropriate.

Wellington, ON -~ 7
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The stormwater management plan should ensure there will be no increase to flooding in Lane
Creek and that water quality impacts are mitigated. Since Lane Creek has flood plain mapping,
Jewell was able to compare modelled water surface elevations using the hydraulic models, and
by comparing peak flows. Consequently, the stormwater management plan for Cork & Vine
includes the following objectives:

Quantity Control

e Peak flows in Lane Creek are not increased.
e Water surface elevations are less than or equal to the flood plain mapping.

Quality Control
e Runoff to Lane Creek meets Enhanced quality control objectives.
Sediment and Erosion Control

e Minimize the potential for erosion of soils and Lane Creek,
e Mitigate the release of sediment offsite.

2.3 Consultation

Quinte Conservation expressed concerns about the initial peak (produced by uncontrolled
runoff from the development) before the peak in Lane Creek. The pre-development peak in the
creek is 14.18 m3/s. The uncontrolled peak discharge in the creek from the development (the
first peak) is less than half of the watershed peak (below 7 m3/s). The existence of this peak is
preferred over providing quantity control for the following reasons:

e Lane Creek can pass the early peak without surcharging the culverts. Potential for
damage would be indicated by surcharged culverts. Therefore, the SWM concept is not
expected to result in damage.

e The water surface elevation and velocity in a watercourse increases proportionally to
the flow through the creek. Quantity control will delay the site’s runoff and will add to
the existing peak. This violates the SWM objectives.

e Adding hydrographs in hydraulic and hydrologic models results in peaks that are less
likely to occur in reality. Variation in catchment and channel topography and geometry
will result in the skewing of a hydrograph peak over time.

The hydrographs from the development lands and in Lane Creek are shown in Section 4.4.

Wellington, ON -~ 8
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3 Proposed Conditions

Development of the following lands was considered in the SWM design (refer to development
concept plan in Appendix B):

e Phase 1A, 2A, and 3A(South) 65.1ha
e Phase 3A(East) 15.59ha
e Fields of Wellington 10ha

e Phase4 23.2ha

Two stormwater management facilities are proposed. The first facility will receive drainage
from Phases 1A, 2A, and 3A(south), as well as the 10ha portion from Fields of Wellington. The
total contributing area is 75.1ha. The second facility will be situated east of Belleville Street to
treat runoff from Phase 3A, which has an area of 15.59ha. An additional 3.20ha portion of land
south of the creek and north of the Millennium Trail will not be developed.

Phase 4 runoff drains northerly into Hubbs Creek. These lands are discussed separately in
Section 5.

3.1 Drainage Scheme

The drainage scheme follows the major/minor strategy with minor flows collected by storm
sewers and major flows routed overland via roadways. The minor system storm sewers are
typically planned to convey runoff from all events up to the 5-yr event.

3.1.1 Phase 3A(E)

The entirety of the Phase 3A(E) development will be directed to the proposed SWMF at the
south end of the site through on-site storm sewers. The sewers are designed for the 5Yr event.
Larger flows may flow by the road network towards the creek. Road grades are established to
facilitate the stormwater conveyance ensuring spill points limit potential ponding depths to less
than 0.3m.

The facility is conceptually designed to provide preliminary guidance for quantity and quality
targets, location and size of the required storage.

The contributing area to the Phase 3A(E) facility is in excess of 10ha which indicates either a
wet pond or wetland style of facility will be required for quality treatment per Table 4-1 and 4-6
of the guidelines. For quality treatment, the storage volume is sized per Table 3-2 of the
guidelines and active storage volume is sized using the greater of the 40m3/ha or the 25mm 4-
hr Chicago event for erosion protection. Events greater than the 25mm event will discharge

Wellington, ON -~ ?
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over the spillway into Lane Creek. The drainage from Phase 3A(E) contributes to Lane Creek at
Node C.

Table 3-1: Lane Creek Nodes of Interest

Node C::::Z:‘::?)g Location
13.97 Belleville St crossing, approx. 1.3km upstream of Node A
14.55 Millennium Trail crossing, approx. 800m upstream of Node A
14.80 Discharge point, on Lake Ontario between West St and Wharf St

3.1.2 Main Facility

The main facility receives drainage from Phases 1A, 2A and 3A(south) as well as 10ha of Fields
of Wellington lands. Again, the major/minor drainage strategy is followed. The road system will
be fully urbanized with curb and gutter and the minor system (5-yr flows) will be collected with
catch basins and conveyed by storm sewers to the facility. Only the 25mm event is planned to
be passed through the facility for treatment, and the difference between the 5-yr and the 25
mm runoff will bypass the facility via a flow splitter.

Drainage from rear yard areas will be collected by grassed swales and catch basins and will
contribute to the minor system. Flows from rear yard areas that exceed the capacity of the
storm sewer system will spill to the road network and follow the major system flow route.

Major flows will follow the road network and will also not be directed into the facility but will
bypass in several locations directly into Lane Creek.

A wet pond stormwater management facility provides water quality treatment for the 25mm
event. The facility will be fully constructed and operational in Phase 1A of development.
Treated flows from the facility are discharged to Lane Creek upstream of Node B. The facility
design is discussed further in Section 4.

3.2 Hydrologic Modelling

An OTTHYMO model was prepared to review the hydrologic conditions of the existing lands and
compare with the post development conditions to determine the mitigation measures needed.
As discussed earlier, the impact to Lane Creek was also reviewed with comparison to the
hydrograph of Lane Creek.

The hydrologic model was based on the 6-hr SCS 100-yr event that was also used for the 2022
flood risk mapping. The 100-yr peak flow from the development is 5.303 m3/s (with the minor
flows controlled by the SWMF), and the time to peak is at 3:45. The peak flow from Lane Creek
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is 14.177 m3/s in Lane Creek between Belleville Street and the Millennium Trail. The time to
peak of the greater watershed is 10:35 indicating a very clear opportunity to adopt a ‘beat the
peak’ approach to quantity control.

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.

The user may simulate a catchment by selecting from an urban (Standhyd) or a rural (Nashyd,
Wilhyd or SCShyd) unit hydrograph depending on the degree of development measured as
imperviousness. The modelling software allows users to simulate catchments using parameters
such as:

e catchment area

e imperviousness, total and directly connected
e runoff coefficient or curve number

e length and slope of impervious area

e length of and slope of pervious area

e time to peak of the catchment

e Manning’s roughness coefficient

e storage coefficient

Land use information and watershed characteristics were matched to previous floodplain
modelling by Crysler & Lathem and current floodplain modelling by Jewell. The parameters
were used to develop input parameters for the OTTHYMO hydrologic model.

Precipitation inputs may be provided using precipitation gauge statistics from Intensity
Duration Frequency curves, such as those provided shown in Appendix A, or it may be an
historic storm read in from an external file. IDF data was obtained from the Trenton station,
and the volume of runoff was increased from 80mm to 84.7 mm to account for climate change
(50-year future projection). The hydrologic model estimates how much of the precipitation
input is translated to output (runoff) using data supplied about the catchment. The volume of
water, measured as depth of water in mm, is conserved throughout the model as per the
equation below.

Rainfall depth = Runoff depth + Losses

Losses include those through interception depression storage (Initial Abstraction) and
infiltration determined using one of three infiltration methods; SCS curve number (CN),
proportional loss coefficient (C), or Horton’s Infiltration equation. Diversions are another means
of subtracting volume from the model output (a loss). These can be imposed by the user with
the DUHYD or Divert HYD command. Evaporative losses are ignored.
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Peak flows are generated in the Nash unit hydrograph method assuming the runoff is routed
through a series of linear reservoirs (the number of which is selected by the user). In the
Standard unit hydrograph method, the impervious areas are separated from the pervious and
hydrographs are derived for each and added to develop a catchment-wide hydrograph.

Storage, lags or routing through channels do not subtract from the runoff volume, but result in
delays of the times to peak and can lead to changes in the peak flow, typically by reducing the
peaks. Most stormwater management objectives are focussed on the magnitude of the peak
flows, while some may be interested in volume of runoff.

Jewell was able to size the main facility to provide quality treatment to the Country Club Estates
site north of the creek (65.1 ha), plus an additional 10 ha from the Fields of Wellington site.

The east facility will receive and treat flows from all of Phase 3A(East).

Table 3-2: Hydrologic Inputs

Catchment | Area (ha) | XIMP | TIMP | CN | Imp IA (mm) | Imp.Tp | PervIA | Perv. Tp
204 6.28 50 60 73 2 3:40 5 4:00
205 9.31 50 60 73 2 3:40 5 4:05

201 + FOW 75.1 40% 55% | 73 2 3:45 5 4:45
202 3.2 N/A N/A | 73 N/A N/A 5 3:35

The pervious and impervious lengths in the model were calculated using the following formula:

Where:
L is the length of pervious and impervious cover in metres, and
Ais the area of the contributing lands in hectares.

The 3.2-hectare area bounded by the property boundary and the creek was modeled in
OTTHYMO using a NASHYD, which is used for undeveloped areas with low imperviousness. The
land’s grassy cover and gradual (~2%) slope yielded a time to peak of 0.31 hr.

Figure 3-1 shows the relationship of the magnitude and timing of the peak flows from the
development with that from Lane Creek. The blue line shows the uncontrolled post-
development runoff from the development lands. The light green line shows the hydrograph of
Lane Creek at Node B (Millennium Trail crossing).

It is noted that there is a large separation of time between the peaks of the two inputs. Also,
the hydrograph from the development has a sharper peak and is of shorter duration. This
demonstrates an opportunity for ‘beat the peak’.
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Lane Creek Discharge at Node B
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Figure 3-1: Peak Flow Comparison between Lane Creek and Development
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4 Stormwater Management Controls

4.1 Facility Sizing

4.1.1 Phase 3A(E)

The SWMF for Phase 3A East was sized to provide quality treatment during the 25mm event.
Jewell determined storage requirements for the facility with orifice and weir sizing, which is
included below.

Table 4-1: Phase 3A(E) Preliminary Pond Sizing

Storage (m3)
Elevation
Required Provided Used
Bottom of Pond 84.10 - - -
Permanent Pool 85.60 2,522 2,588 -
Extended Detention 86.10 624 1,479 1,398
Top of Berm 86.60 - 3,109 -

The permanent pool elevation was set to 85.60 to reflect the 100Yr flood line elevation
upstream of the Belleville St crossing (Node C).

Table 4-2: Phase 3A(E) SWMF Stage-Discharge

Elevation Discharge from Discharge from 3.4m Total
0.22m Orrifice Broad Crested Weir Discharge
85.60 (Permanent Pool) 0 - 0
86.10 (Extended Detention) 0.063 m3/s 0 0.063 m3/s
86.60 (Top of Berm) 0.093 m3/s 1.724 m3/s 1.817 m3/s

The hydrograph from the Phase 3A(E) lands was shifted by 5 minutes to account for routing
through Lane Creek.

4.1.2 Main Development

The wet pond facility was sized assuming Phase 1A, 2A, 3A(South), and 10ha of FOW would be
directed to the facility for treatment. While the preliminary design of the Fields of Wellington
site indicates two on-site SWM facilities would be situated along the southern perimeter
adjacent to the Millennium Trail, Jewell believes there is an opportunity to redirect some of this
land toward the Country Club Estates facility.
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Treatment area = 65.1ha (Country Club Estates)
10 ha (Fields of Wellington)
75.1ha Total

% Imperviousness = 55%

A small catchment of the south end of Street A cannot be directed into the facility and instead
will be treated through an OGS unit. Thus, there is slight conservatism in the pond design.

A wet pond has both a permanent pool and extended detention storage requirement. The
storage volumes are determined from Table 3-2 of the Ministry of the Environment’s
Stormwater Management Planning and Design Manual (Ministry of the Environment, 2003)
given the total treatment area and percent imperviousness.

e Permanent pool volume required = 11,265m3,
e Extended detention storage volume required = 3,004m3.

Since the facility will outlet into a natural creek, the 25mm storm event must be used for the
sizing of the extended detention storage. The 25mm storage was found to be 5,095m?3 using the
OTTHYMO model. The proposed wet pond has a permanent pool storage of 12,214m3 and
extended detention capacity of 5,188m? exceeding the required storage volumes, therefore the
facility is adequately sized. A volume of 10,290 m? is used during the 100Yr, 6hr Event, filling
the facility to a peak stage of 85.64m. Table 4-3 shows the storage volumes required for the
100Yr, 6hr event and those provided in the facility.

Table 4-3: Main SWMF Sizing

Storage (m3)
Elevation
Required Provided Used
Bottom of Pond 83.00 - - -
Permanent Pool 84.70 11,265 12,214 -
Extended Detention 85.20 3,004 5,188 5,095
Active Storage 85.70 - 11,093 10,290
Top of Berm 86.00 - 14,963 -

A water quality facility must also provide a drawdown time of between 24 hours and 72 hours.
The pond drawdown from the 25mm event storage is 37.5 hours, therefore the pond meets the
guality objective of providing Enhanced (Level 1) quality treatment to contributing runoff.
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4.2 Description of the Wet Pond Facilities

4.2.1 Phase 3A(E)

Jewell chose a preliminary size for a Phase 3A(E) SWMF that would provide quality treatment to
the runoff from the development. The following specifications are required:

e Permanent pool —2,588m3 (2,522m3 required)
e Extended detention —1,479m?3 (624m3 required)
o Depth of 0.50m

A 0.22m diameter orifice is proposed with invert at the elevation of the permanent pool which
will discharge the pond at a peak rate of 63 L/s. The 25-mm event will discharge over a period
of 30 hours, exceeding the 24hr minimum. At the top of extended detention, a 3.40m weir will
be required to act as a spillway, and bypass flows exceeding the 25mm event. The peak
flowrate of 1.82m3/s (exceeding the 100Yr uncontrolled peak flows of 1.78m3/s) is achieved at a
head of 0.45 metres. In other words, the facility will require a freeboard of 0.45m.

4.2.2 Main Development

The wet pond facility has a forebay that has been sized following the sizing calculations from
the design manual (see Appendix C). The forebay is separated from the main cell with a
submerged weir that permits incoming flows to pass through the forebay into the main cell. For
the initial filling and periods of ice cover, two 600mm HDPE culverts in the forebay berm will
help to convey flows into them main cell. The pond side slopes are 5:1, which is considered by
many jurisdictions to provide sufficient public safety that fencing would not be required.

Two outlets provide the control of discharge. These include a 0.60 m diameter orifice that
provides the water quality drawdown for the 25mm event. Flows that exceed the water quality
event will pass through a 4.25 m rectangular weir. The controls are listed below in Table 4-4.

Table 4-4: Main SWMF Stage-Discharge

Elevation Discharge from Discharge from 4.25m Total
0.60m Orifice Broad Crested Weir Discharge
84.70 (Permanent Pool) 0 m?3/s - 0
85.20 (Extended Detention) 0.281 m3/s 0 0.281 m3/s
85.70 (Full Storage) 0.629 m3/s 2.700 m3/s 3.328 m3/s

The facility will be subject to temperature effects that will tend to warm the water. Some
features that help to reduce the warming include a deeper permanent pool, reverse slope
outlet pipe that discharges stormwater from the deeper zones, and shading by trees and other
vegetation.
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A landscape plan has been developed for the site indicating that trees will be planted around
the east, west, and south of the SWMF. The landscape plan for the facility has been included in
Appendix I.

A perimeter pathway around the facility is also provided for access to maintenance staff.

4.3 Flow Splitter Weir (Main Facility)

It is not intended for events larger than the 25mm event to be routed through the pond.
Therefore, a flow splitter is provided to split off flows larger than the 25mm event from the
storm sewer system and bypass these to Lane Creek. The 25mm run of the OTTHYMO model
results in a peak flow to the pond of 3.04 m3/s. The Rational Method in the storm sewer design
sheet indicates an expected peak flow in the storm sewers of 4.97 m3/s during the 5-yr event.
Therefore, a splitter weir is required to bypass portions of flow to the pond, limiting the peak
inflow to 3.04 m3/s.

The splitter weir is proposed to be constructed by a 2.4m weir inside a manhole structure. The
weir will allow 1.93 m3/s of flows to pass over (at a head of 0.62 metres) while a peak of 3.04
m3/s will be directed to the facility. Calculations are included in Appendix C.

4.4 Modelling Results

The OTTHYMO model was completed for the 25mm event and the 100-yr event.

The 25mm event simulated was the 4-hr Chicago distribution event as recommended in MOE
2003. The 100-yr event simulated was the 6-hr SCS Type Il with the MTO IDF curves. As
discussed in Section 3.2, the 2072 climate change hydrograph was used for the modelling to be
consistent with the draft flood risk mapping for Lane Creek. The peak flow results in the 100-yr
event are included in Table 4-5. It is found that the uncontrolled, unrouted 100-yr peak flow
from the development is 6.057 m3/s, which is significantly less than the peak flow in the Lane
Creek Watershed. There is also a 7-hour separation in the times to peak of the development
and the watershed.

Prior to development, the peak flow in the creek is 14.177 m3/s. With the development
removed from the peak, the uncontrolled peak in Lane Creek is reduced slightly to 13.980 m3/s.
The stormwater runoff from the 25mm event is routed through the pond while flows exceeding
are diverted directly to Lane Creek. This is modelled in OTTHYMO using the DUHYD command
with the split set to the 25mm peak inflow of 3.038 m3/s. The split is accomplished in the design
by a combination of a flow splitter upstream of the facility as mentioned in Section 4.3, and by
directing the major runoff to the creek through the road network.
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The addition of the uncontrolled flows and the pond discharge results in a combined peak flow
of 14.14 m3/s, which is less than the existing conditions peak flow in the creek. The floodplain
limitations are not exceeded and the quantity control target is achieved. See Table 4-5.

Figure 4-1 shows the pre- and post-development hydrographs at the Belleville St crossing, as
well as the runoff from Phase 3A(E). Figure 4-2 shows the hydrographs at Node B (the
Millennium Trail crossing), as well as the hydrographs from Cork & Vine (former CCE and FOW).
As the post-development peak flows are lower than the pre-development flows, the quantity
control target is met.

Table 4-5: Pre- and Post-Development Times to Peak

Description of Flow Condition Peak Discharge (m3/s) | Time to Peak (hh:mm)
Pre-Development (Node C) 14.04 10:20
Without Development Lands (Node C) 13.93 10:20
Development Only — Phase 3A(East) 1.54 3:40
Post-Development (Node C) 13.96 10:20
Pre-Development (Node B) 14.18 10:35
Without Development Lands (Node B) 13.87 10:40
Phase 3A(E) SWMF Flows (with routing) 1.54 3:45
CCE + 10.0ha FOW 5.30 3:45
Fields of Wellington 1.77 4:35
Post-Development (Node B) 14.14 10:35

* Node B is the Crossing at Millennium Trail

The hydrograph for the Fields of Wellington development was supplied by Forefront
Engineering.

Pre-development peak flows from the development are hard to determine as the peak flows
were calculated as a watershed. Modeling the pre-development conditions using a NASHYD
command would produce inaccurate results that are not an accurate representation of the pre-
development conditions.

The initial peak to Node B briefly rises to 6.83 m3/s before remaining below 6.48 m3/s (at which
point the pre-development flows exceed the post-development levels). These flows are
conveyed through the Millennium Trail crossing at an elevation of 83.50m. This elevation is
0.90m below the 100Yr flood line elevation at the crossing (84.40m). As the highest incremental
storage volume occurs near the flood line elevation (where the storage area is the greatest),
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the initial peak will have no significant impact on the flood storage upstream of the Millennium
Trail crossing.

Lane Creek Flows at Belleville Street Crossing (Node C)
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Figure 4-1: Flows at Node C (Belleville St Crossing)

Lane Creek Flows at Millennium Trail Crossing (Node B)
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The hardening of the development lands shifts the mass of the hydrograph earlier in the storm
event, and the selected SWM approach spreads the volume over time.

4.5 Minor System

The storm sewer system was analyzed with a spreadsheet following the Rational Method. The
Rational Method is the accepted design tool for sizing storm sewer systems (MOE, 2008). The
5Yr design event was completed using the IDF parameters from Trenton station 6158875.

The Rational Method equation is shown below. It relies on an estimation of runoff coefficient,
flow intensity, and drainage area.

Where:
Q = Peak Flow in m3/s
C = Runoff Coefficient
i = Rainfall Intensity in mm/hr
A = Area in hectares

4.6 OGS Sizing and CB Shields

The site grading will result in a catchment that will not be able to drain to the pond. CB shields
and an OGS unit will be connected in series to provide quality treatment to flows. Technologies
can be connected in series to provide greater treatment than a single technology alone, and the
use of different technologies provides greater opportunity to remove various types of
contaminants (for example, hydrocarbon removal in the OGS Unit that the CB Shields can not
effectively remove).

Jewell applied a conservative particle size distribution (PSD) in the sizing of the OGS units. This
PSD is identified as the NJDEP/ETV distribution and is used for areas targeting high treatment
levels. With the NJDEP/ETV PSD, OGS unit sizes typically increase, and finer sediment particles
are captured. The benefits of larger OGS units include greater removal rates, greater sediment
storage capacities, and greater treatment flow capacities.

Jewell selected an FD-4HC unit to provide 72% TSS removal.

Table 4-6: OGS Sizing

Contributing Area Unit Volume
Catchment (ha) R.C. selected TSS Removal Treated
1 0.80 0.60 FD-4HC 72.0% >90%
Wellington, ON o 20
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The TSS removal equation, from the NCDENR Stormwater BMP Manual (2007) is as follows:

E=A+B AB
B 100
Where A and B are the TSS removal percentages of the individual technologies. The CB Shields
provide a TSS removal of 50%, and the FD-4HC will provide 72% TSS removal with a total

volume treated in excess of 90% (see Appendix F for OGS sizing details). The combined TSS
removal will be

E=50+72 50+ 72
N 100

= 86%

Therefore, the Enhanced quality control objective is met by use of the proposed technologies.
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5 Phase 4 SWM Design

Phase 4 of the CCE development consists of approximately 23.2ha of land immediately north of
Phase 2A. In the current design, Phase 4 will consist of a golf course, tennis courts, and two
hotels.

The lands belong to HSG B (Hillier Clay Loam), with some portions in HSG C (Waupoos Clay). The
undeveloped lands are currently agricultural fields with a relatively flat slope (0-5%).

5.1 Quantity Controls

Due to the high imperviousness in the east portion of Phase 4, quantity controls are proposed
in the form of parking lot, rooftop, and/or underground storage. While approximately 18.2ha
(the approximate area of the golf course) remains pervious in the post-development conditions,
5ha to the east will largely be hardened.

As a preliminary example, it is possible that the runoff coefficient increases from 0.37 in the
pre-development conditions (as indicated by Jewell’s original OTTHYMO model) to 0.98 post-
development. The increase in runoff volume during the 6-hour, 100Yr event will be as follows:

V = CdA = (098 — 0.37) * 72mm * 5.0ha = 0.61 * 0.072m * 50,000m? = 2196m?3

The volumetric increase of runoff as a result of Phase 4 development is expected to be
approximately 2,200 m?3 based on the preliminary estimate above. A portion of the increased
volume will need to be stored on site to ensure the post-development peak for Phase 4 remains
at or below the pre-development target, and this storage will be designed at a future point
when Phase 4 proceeds for detailed design.

5.2 Quality Controls

Quality controls for Phase 4 may proceed using some or all of the following technologies:

e Qil and Grit Separator (OGS) unit

e Underground storage (StormTech units)
e Enhanced swales

o Vegetated buffer strips

A treatment train approach may be the optimal choice for quality treatment of Phase 4 as a
large portion of the site remains pervious in the post-development conditions.
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6 Maintenance

The stormwater management features adopted by this plan include:

1) Oil Grit Separators
2) CB Shields
3) Wet Pond Facility

During the first few years of operation, the developer will retain the responsibility of
maintenance and will gain the experience of how the technologies perform at Cork & Vine. It
will be important for this knowledge to be transferred to the municipality who will be the
ultimate owners and operators of the facilities. The OGS water quality treatment device will
help to focus sediment removal activities in locations that are accessible by the municipal road
allowance. Sediment will collect in underground structures that may be easily removed by
vacuum trucks.

6.1 OGS Units

The OGS units will capture sediment and floatable contaminants (oils and debris). The units
should be inspected after the first full year of operation. If the inspections reveal that the
remaining oil or sediment storage capacity is less than 50% the unit should be cleaned using a
vacuum truck. The frequency of inspection should remain once per year until the development
is built out and a predictable frequency of sediment or oil removal is reached.

6.2 CB Shields

CB Shields are very simple devices that can be removed and replaced by field staff after lifting
the structure lid. The device is lifted out of the catch basin using a pole to facilitate sediment
removal and is replaced in a similar fashion. Since the units enhance sediment capture within
the catch basin sumps, the operators should anticipate increased sediment collection in the
sumps that are fitted with the devices. The units should be inspected annually, and
accumulated sediment should be removed by vacuum trucks if the sumps are greater than 50%
full. The inspection and removal frequency may be adjusted based on experience.

Further operations and maintenance details can be seen in Appendix H.
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6.3 Wet Pond — Main Facility

Good maintenance is important to ensure the proposed SWMF functions as designed. Some
very simple maintenance practices are recommended that include both surveillance and
general cleaning/trash removal. Some maintenance activities, such as sediment removal, take
place at very infrequent intervals. The ability of the wet pond to collect sediment will diminish
over time as the volume of sediment storage accumulates. Major maintenance of a facility is
triggered when the effectiveness of TSS removal is reduced by 5%.

6.3.1 Routine Maintenance

Once per month the pond operators should perform a visual check including observations of:

e trash or debris collecting in the pond

e water level between events (comparing with expected levels)

e signs of leaks or material loss

e presence of public safety measures (ensuring they are still in place)

Pond operators should remove any trash that may be impeding the pond outlet structures.
Additionally, grass and weeds should be cut as needed. During and after a large rainfall event
the operator should also perform a visual check to see that pond elevations are within expected
levels. These are described below in the Pond Features section.

6.3.2 Infrequent Maintenance

The pond will collect sediment in proportion to the construction activity or winter road
maintenance of the upstream catchment area. Vehicle access will be provided to the forebay
area to allow pumping to remove the water and sediment.

6.3.3 Troubleshooting

Some basic issues that can develop with a pond and the remedies are described below.
Symptom - Pond is not emptying

The outflow pipe may become blocked with debris and should be monitored after every large
runoff event. Observe that the pond is not overfilling and that it is emptying out between
events. Full storage for the 100-yr event should be 85.64m and it should not be spilling over the
emergency weir. Orifices have been selected to be as large as possible to allow smaller debris
to pass through.

Symptom — Pond does not fill

The orifice size should impose ponding during large runoff events. If the pond does not hold
water during large events check to see the orifice plates have not been tampered with or
removed.
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Symptom — Pond routinely overfills

If the stored water discharges through the emergency spillway, the cause is blockage of the
orifice plate. The orifice plate should be checked for blockage by debris and cleaned if
necessary. Grating on outlet pipes may also clog with vegetation and can also be a cause of
poor outflow. The grating may be cleaned by raking.
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7 Erosion and Sediment Control

Typical site development requires removal of some vegetated cover. While it is the intention to
reduce vegetation removal, exposed soils from the work will be at risk of eroding into the
receiving drainage system. Measures will need to be put in place to reduce erosion during
construction, and for a period of up to one year after construction is completed. Typical
sediment and erosion control measures include:

e Siltation fencing.

e Strawbale check dams.

e Rip-rap check dams.

e Filter sock inserts in catch basins.

Controls are to be placed downstream of all active work areas and upstream of protected
receivers. Controls should also be placed around stockpiles of topsoil and fill materials.

Typical OPSDs provide good instruction on the correct placement and construction of the
controls. The controls provide some protection if they are properly maintained, but they should
be considered last-resort measures. The most effective means of control are those which
prevent or reduce erosion at the source. This would include diligent stabilization of exposed
areas immediately after grading is completed. Stabilization measures include sod, erosion
blankets, or rip-rap and filter cloth on steep slopes, as well as topsoil and hydroseed on gently
sloped areas (with slope 10% or less).

The site developer and contractor should actively maintain the new drainage works to remove
accumulations of sediment within catch basin sumps.

A silt fence should be located along the upland perimeter of all sensitive features during the
construction process, which should be maintained until the lands have stabilized or as directed
by the municipality. There would be benefit in maintaining this silt fence for up to 2 growing
seasons.
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8 Cut/Fill Analysis

The proposed development will encroach into the floodplain of Lane Creek where some loss of
flood storage will occur. This follows previously approved principles for the development. The
objective was a 1:1 replacement of lost flood storage with new storage. This is the balanced
cut/fill approach.

The cut/fill was supported with calculations based on the 1979 flood lines. Jewell also
previously found the proposed Cork & Vine development would not directly impact flooding
and peak flows (see Jewell 2020 SWM Brief in Appendix J). This brief was superseded by the
floodplain analysis, however it provides confidence to the investigation’s results.

During finalization of the Cork & Vine detail engineering, a new floodplain mapping study was
commissioned that resulted in a 0.4m increase in flood elevation upstream of Millennium Trail
from 84.0m to 84.4m. Owing to the higher flood elevation, a 1:1 restoration of the storage is
not feasible. The proposed grading plan incorporates as much cut as was practical given the
shallow rock and minimal cut opportunity while maintaining positive drainage.

The Lane Creek floodplain analysis (Jewell 2022) was completed with some conservatism and
assumed impacts of development within the urban boundary of Wellington to contribute
upstream of Belleville Street. But the Cork & Vine subdivision will contribute flows immediately
downstream of Belleville Street and does not benefit from the storage available upstream of
the Belleville Street crossing.

Jewell reviewed in more detail the drainage pathways from the proposed development and
made adjustments to the hydraulic model.

For the floodplain review, the two objectives for flood protection were maintained. These are:

1. Noincrease in flood elevation, and
2. Noincrease in peak flow.

8.1 Model Descriptions

Model 1 - Original 2022 Floodplain Model

This model conservatively assumed inputs from the catchment between Belleville Street and
the Millennium Trail to contribute upstream of the Belleville Street crossing. This was a
conservative approximation made to simplify modelling effort.
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Model 2 - Revised Existing Conditions

Jewell prepared a revised Existing Conditions model that considered the more detailed drainage
patterns anticipated from the Cork & Vine Subdivision in preparation for the post-development
model (Model 3).

Model 3 — Post-Development with Floodplain Encroachment

This last analysis reviewed the impacts of the Cork & Vine Development and the lost flood
storage.

8.2 Model Results

8.2.1 Water Surface Elevation

The revised existing conditions model revealed the 100-yr flood elevation is slightly lower than
presented in the new official floodplain mapping (Table 8-1). As an example, the flood elevation
would be 84.31m instead of 84.37m at the Millennium Trail crossing. This 6¢cm difference is
minor and suggests the impact of the system storage is not significant.

Table 8-1: Flood Elevations at Points of Interest (m)

Point of Interest Floodplain Pre-Development Post-Development
Mapping (Model 1) (Model 2) (Model 3)
Millennium Trail, 84.37 84.31 84.35
Upstream
Maple Street, L‘Jpstream 83.39 83.36 33.38
of Crossing
Maple Street, 83.20 83.14 83.18
Downstream of Crossing

Model 3 used the pre-development input hydrographs for the upstream catchments (the same
as Model 2), however the Cork & Vine lands were updated to reflect the post-development
conditions and the fill that would be placed in the floodplain. As expected, the loss in flood
storage results in a minor increase in WSEL and peak flows.

The flood elevation in the post-development condition is 84.35m, which is 4cm higher than the
Model 2 results but 2cm lower than the official flood line of 84.37m (Model 1).
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8.2.2 Peak Flows

The pre-development conditions in the original model had the flows at the Millennium Trail
peaking at 10.40m3/s upstream and 10.23 m3/s downstream at Maple Street, whereas the post-
development model peaked at 10.26 m3/s and 10.09 m3/s respectively (Table 8-2).

The peak flows are slightly reduced as a result of the proposed development, compared to the
official floodplain study at all crossings.

Table 8-2: Summary of 100-Yr Peak Flows at Millennium Trail and Maple Street Crossings (m3/s)

Point of Interest April 2022 Model Pre-Development | Post-Development
Millennium Trail 10.40 9.83 10.26
Maple Street 10.23 9.72 10.09
Summary

The Cork and Vine development includes some fill within the floodplain of Lane Creek. An
offsetting cut is proposed within the same reach. Jewell investigated the impacts of the cut/fill
using the hydraulic model and found the flood elevations and peak flows are not increased
above the values published within the floodplain mapping report.

Water surface elevations and peak flows are not negatively impacted by the proposed
development scheme.
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9 Conclusions

Kaitlin Corp. is proposing to develop 83.9 ha of lands just northeast of Wellington in Prince
Edward County (with an additional area of approximately 23ha in Phase 4). Two wet pond
facilities will be constructed to mitigate water quality impacts. Water quantity impacts were
evaluated using hydrologic and hydraulic modelling software with consideration of the
watershed contributions.

The proposed beat-the-peak methodology is shown to be effective as the pre-development
peaks exceed the post-development peaks at both points of interest: Node C (Belleville St) and
Node B (the Millennium Trail crossing) as shown in Table 9-1.

Table 9-1: Summary of Peak Flows (m3/s)

Point of Interest Pre-Development Peak Post-Development Peak Post < Pre?
Node C 14.04 13.96 &
Node B 14.18 14.14 &

Note that the above volumes are direct hydrograph outputs and do not including routing. The floodplain storage
results in a decrease of peak flows from 14.1m3/s to 10.3m?3/s.

Two quality-only SWMFs are proposed to treat the development’s runoff.
Phase 3A (East) Facility

Phase 3A(East) will require a SWMF with a permanent pool of 2,522 m3 and extended detention
of 1,398 m?3, which will provide Enhanced quality treatment to runoff (Table 9-2). The spillway
will be sized to convey the 100Yr peak flows. No quality controls are required for this phase as
the time to peak is significantly offset from the pre-development peak through Node C (the
Belleville Street crossing).

The conceptual pond sizing is based on an assumed imperviousness of 60%, and a total
contributing area to the pond of 15.59ha.

Table 9-2: Phase 3A(E) SWMF Summary

Storage (m3)
Feature ) ) Sufficient
Required Provided

Storage?
Permanent Pool 2,522 2,588 &
Erosion Control 1,398 1,479 Q/
40m3/ha 624 1,479 &

Wellington, ON o 30

September 6, 2022 JEWELL



Stormwater Management Report
Cork & Vine Subdivision

Main Facility

The main development block’s SWMF is sized to provide Enhanced quality control to 65.1
hectares of runoff (the development lands north of the creek plus 10 additional hectares from
Fields of Wellington) during the 25mm event. The sizing for this facility is included in Table 9-3
below.

Table 9-3: Target Summary

. Storage (m3)
Elevation
Feature ( ) . Sufficient
m) Required Provided
Storage?
Bottom of Pond 83.00 - - N/A
Permanent Pool 84.70 11,265 12,214 &
Extended Detention 85.20 3,004 5,188 &7
Active Storage 85.70 - 11,093 &7
Top of Berm 86.00 - 14,963 &

OGS Unit

A 0.80ha portion of the Street A will not contribute to the quality pond, but will be treated by a
FD-4HC Oil Grit separator treatment unit that will provide 80% removal of TSS and achieve the
Enhanced treatment target.

Phase 4

Development of Phase 4 is expected to harden approx. 5ha of land, resulting in approximately
2,200 m? of additional runoff during the design event (100Yr, 6hr). A portion of this additional

runoff will be stored in on-site storage (parking lot and/or rooftop storage) to limit the peak to
pre-development levels.

Sediment and erosion controls are proposed to be provided during construction to protect the
natural environment. Long term erosion protection is supported using the more stringent
25mm design criteria for the extended detention volume in the wet pond.

Climate change considerations were included by using the 2072 IDF curves from MTO IDF
lookup tool as was consistent with the direction from the Lane Creek Flood Risk Mapping draft
report.
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CB Shield Operations Manual

Installing CB Shield

It is important the catch basin frame and cover is aligned properly with the catch basin below

If it is misaligned it may be difficult to install the CB Shield insert

Determine the depth of the sump (i.e. the distance from the invert of the outlet pipe to the bottom of the catch basin). If the catch basin
is in service the sump depth will be the depth of the water. The grate section of the CB Shield insert should be the same elevation as
the water depth in the sump.

CB Shield Grate J \CB Shield Adjustable Leg

Adjust the leg of the CB Shield to achieve the appropriate elevation

The CB Shield is lowered into place with the rope attached to the top of the leg. The high side of
the sloped plate should face the wall with the outlet pipe. (The incoming water should be directed
to the wall furthest from the outlet)

The flexible plastic skirt around the outer edges of the CB Shield insert may interfere with some
misaligned frame and grates. If so a slice can be cut into the skirt with a utility knife at the point of
interference.

Make sure the grate is at the desired level or remove CB Shield and re-adjust the leg length.

Inspecting a CB Shield Enhanced Catch Basin

Open grate

A lifting rope is attached to the top of the centered leg of the CB Shield insert. Lift and remove the
insert.

Inspect CB Shield for any possible damage. Quite often leaves will accumulate on the grate. This
can actually improve the Shield's ability to capture sediment and assist in preventing leave litter
from being washed down stream.
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Cleaning a CB Shield Enhanced Catch Basin

Open grate and remove CB Shield with lift rope.

Clean catch basin as usual with a Vacuum truck.

Clean CB Shield (if needed) and re-install into catch basin.

If there is any significant damage to a CB Shield please send a picture and its location to CB
Shield Inc. (info@cbshield.com).
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Installing CB Shield

It is important the catch basin frame and cover is aligned properly with the catch basin below
If it is misaligned it may be difficult to install the CB Shield insert
Determine the depth of the sump (i.e. the distance from the invert of the outlet pipe to the bottom of the catch basin). If the catch basin is in service the sump depth will be the depth of the water. The grate section of the CB Shield insert should be the same elevation as the water depth in the sump.
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Adjust the leg of the CB Shield to achieve the appropriate elevation
The CB Shield is lowered into place with the rope attached to the top of the leg. The high side of the sloped plate should face the wall with the outlet pipe. (The incoming water should be directed to the wall furthest from the outlet)
The flexible plastic skirt around the outer edges of the CB Shield insert may interfere with some misaligned frame and grates. If so a slice can be cut into the skirt with a utility knife at the point of interference.
Make sure the grate is at the desired level or remove CB Shield and re-adjust the leg length.


Inspecting a CB Shield Enhanced Catch Basin

Open grate
A lifting rope is attached to the top of the centered leg of the CB Shield insert. Lift and remove the insert.
Inspect CB Shield for any possible damage. Quite often leaves will accumulate on the grate. This can actually improve the Shield's ability to capture sediment and assist in preventing leave litter from being washed down stream. 
Use a Sludge Judge to measure the sediment depth in 4 - 6 locations of the sump.
If the sediment depth is 300mm – 600mm deep it is recommended that the unit be cleaned.
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 Cleaning a CB Shield Enhanced Catch Basin 

Open grate and remove CB Shield with lift rope.
Clean catch basin as usual with a Vacuum truck.
Clean CB Shield (if needed) and re-install into catch basin.
If there is any significant damage to a CB Shield please send a picture and its location to CB Shield Inc. (info@cbshield.com).






4 -
STl —
) i | — S
»\\\\\\l\\\l\\M- S \V
_— ,
\\\\ Iy
\\\\\l\\ﬂ\\\\\\\\\\\ N i
T i Su
_ 69
L
|
“ S6
4 © A
o 07,
< 54
¢
P2
m
g D)
,| 9
¢
8
6
0
I
£
L {
L N =
0]
7]
<
b4 [se]
L
¢
L
R O
= & & [
I3
)
s
L
9
L >
2]
<
)
<
L
£
<
™
8
by
<
bl
8




GENERAL NOTES MATCHLINE L 1.3
™
1. Drawing is in metric scale. All dimensions are in millimeters. Do not scale 9.  Landscape Architect is not responsible for the accuracy of survey, engineering 3-Ta ~
drawings. or architectural drawings. Contractor to verify existing grading/topographic
2. Plus/Minus (+/-) dimensions are for general verification purposes only and are information prior to installing granular bases.
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3. The contractor shall verify all field dimensions onsite during the quotation authorities having jurisdiction.
period. No extras will be allowed for discrepencies between the drawings and 11.  Ensure positive drainage for finished surfaces leaving no pockets or low /
the_acmal site conditions unless reported in writing during the quotation points for standing water.
period. 12.  All drawings, specifications and related documents are the copyright of the
4. ltis the contractor's responsibility to locate and have staked the exact utility Landscape Architect noted on the drawings. Reproduction of any part is 3-Qm
location with all companies involved before starting any work. Hand dig within forbidden without the Landscape Architect's permission.
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8. Make good all damage resulting from work carried out under the contract, at 15. These notes apply to all parts of this contract. ~Ll
no extra cost. This includes restoration of any/all construction access routes - ™
to as new condition, to the satisfaction of the Landscape Architect and/or »
client's representative. — =
6-Gb / fl
PLANT LIST
ID Quantity [Common Name Latin Name Scheduled Size Yo
TREES 2
AsGM 19 Green Mountain(R) Sugar Maple _|Acer saccharum 'Green Mountain' 60mm CT/WB /
AxFC 16 Celebration(R) Maple Acer x freemanii ‘Celzam’ 60mm CT/WB / E
Am 12 Robin Hill Serviceberry Amelanchier x grandiflora 'Robin Hill' [60mm CT/WB im A
Co 21 Hackberry Celtis occidentalis 60mm CT/WB &"
Gb 18 Autumn Gold Maidenhair Tree Ginkgo biloba 'Autumn Gold" 60mm CT/WB ,’5
Gt 14 Shademaster locust Gleditsia triacanthos 'Shademaster’ [60mm CT/WB
Lit 13 Tulip Tree Liriodendron tulipifera 60mm CT/WB x o
Pa-1 20 London Planetree Platanus acerifolia 60mm CT/WB 6-Lit O
Qm 20 Burr Oak Quercus macrocarpa 60mm CT/WB 9 &
Qr 14 Northern Red Oak Quercus rubra 60mm CT/WB Q
Ta 12 Basswood Tilia americana 60mm CT/WB * o
Tc 10 Summer Sprite Linden Tilia cordata ‘Halka' 60mm CT/WB
Total Trees: 189
TREE LAYOUT - MINIMUM LAYOUT OFFSETS
ITEM OFFSET (m) -
Light Poles 3m A
Underground Utilities 1.5m
Hydrants 3m
Hydro Transformers 3m
D_nveways 1.5m LN \
Sidewalk Edge 1m \ \
Curb Face 1m \ \ Q
) o Yo \ \ (]
1. Layout to be confirmed on-site in \ \ 7
coordination with utility layout oY > 3-AxFC \\ \ Q
2 \ \ \\
\
2 \ \
AN ©o 2 4 / \ \
>
6-Qr < % \\ \
Z= g Xt ) \
3-Ta - 4-Co / % 7
© R / ;
-
_ -
7 - '| 7
Yo a e -
- 7 O ~
6-Gb // _ rd ox ~—
7 7 5 9
e - Q-
e 7
7 rd
/// P
N X £/
o
“o So 3-Tc
od S
©o
© © o © o _
/ 3-AsGM © e
S N - ///
-
6-Pa-1 / 7
// //
- -
~ //
6-Qm / 3-Am -
// | | | é@/ 3-Tc ////
4 ~
<< Z; -
-Tc D -
5-AXFC 3-Tc I Js/ 3-Am
—7 STREETC
‘ N
S T = ©
© o5 11 1 I I i I  — () —
< DI LT T[T [ 1 [ 14 [ 1 \
N ke L )
<®
© . <& 1-Co
No 5-Qm oy
3-Co .
©
© © © & © 4 © © A © o o é) -
\ J o
4 ] Q
N 7\
L) \ 4-Gt
. =
/7

Landscape Plan 2/3

Scale: 1:500

MATCHLINE L 1.1

Key Plan:

BELLEVILLE ST

ONTARIO

Legend:

== PROPERTY LINE

®

PROPOSED TREE- SEE PLANT LIST

Xx PLANT LIST/QUANTITY
1 Issued for Review 22.07.25 | GB
No. Description Date By

Issue / Revision Schedule

‘2 TROPHIC
)= DESIGN

Disclaimer:

All drawing information shall be checked and verified and any
discrepancies reported in writing to the Designer before
commencing any affected work. This drawing shall be used
only for the project named on this drawing and for reference
purposes only. This drawing shall not be scaled. This drawing
is not for construction unless signed by the Designer.

This drawing and all aspects of its content are the copyright
property of Trophic Design. Reproduction in whole or in part,
by any means whatsoever, without the express written
permission of Trophic Design, is prohibited.

H NOT FOR CONSTRUCTION H

Client:
Country Club Estates

Kaitlin Corporation

Project:
Wellington, Ontario

Prince Edward County

Drawing Title:

Landscape Plan

Designed By:  GB Project #:

Drawn By: HC

Drawing #:

Approved By:  GB

L1.2

Date: 2510314



















KAITLIN CORP — COUNTRY CLUB ESTATES
Floodplain Delineation

1
2

3
a
5

Table of Contents

INTRODUCGTION ...ccuuiiiiennerrreneeereneeerensesssessesssessesssassessssssssssassesssassssssssssssssnsssssssssssssnssssssnssssssnssssssnssssssnsssssanne 3
HYDROLOGY ...cuiiteuirieennertennnereeenseseesssssesssssssssssssessssssssssssssssssssssasssssssssssssssssssssssssssssssssssnssssssnssessanssssssnsssssanse 4
2.1 IVIODEL INPUTS e tttttueeeeeeeeetttieeeeeeeeertataeeeeeesessssaaaeeesssessasanaseesssssssnnnssasssssssnnnnsesssssssnnnnesesssssstnnneeessssssnnnneesesenses 4
D O R Tl [T o 1 Lo ¢ IO RPN 4
B2 O 0o | ol 1 T T=1 (1 0 Y o I UPPPPRPPRIR 5
D G T U 11 o T=3 (o 3 == | SRR 5
b R 014V =1V |17 =] RSO UUPPP 6
B B T [ 1= g a0 =2 =1 Y0 | 6
2.2 N ODES 11tuuutuuurursrsrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnsssssssnsssnsnnnnnne 6
2.3 IVIODEL RESULTS 1uuuuuuvurusssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnssssssssnsnnnnnne 7
HYDRAULICS .....otteuiitienerttenereteneeseennsesetessseessssssesssssssssssssssassssssassssssssssssssnsssssssssssssnssssssnssssssnssessansssessnsssssanns 8
(a0 ]\ Tl HLW LY [0 ]|V PR 9
REFERENCES ......oeteutiitteuieteennereeenseeeeensesetesseseesssssessssssssssssssssssssssssssssssnssssssnssssssnssssssnssssssnssssssnsssssensssssennsnsnes 10



KAITLIN CORP — COUNTRY CLUB ESTATES
Floodplain Delineation

Table of Tables
TABLE 2-1: OTTHYIMO IMIODEL INPUTS ..etttueeeeeeeitttieeeeeeseetttuaeeeesresstanaeeesssssstnnaeessssssssnseessssssssssseessssssssnneeesssssssnsnaeeeeseses
TABLE 2-2: PRECIPITATION DEPTHS USED IN JEWELL STUDY ...evtttuuueeeeeeeetttnieeeeerreessnaeeeessessssnaeeeesssssssnnneeessssssssnneeesssssssnmneeeesseses
TABLE 2-3: 6 —HR SCS DISTRIBUTION ...cceeeiuutrerereeeeiiistrereeeeeeeiassesereeessessssssesseessemssssssssessemsssssssesessesmsssssssssessssnsssssesseessensnsens
TABLE 2-4: POINTS OF INTEREST (NODES) ...uvtteeeuttteestreeesetreeesureeestreeessssseessnssseessssessassssesssssssesssssessssssssessnsssessnssessssssssssnnseees
TABLE 2-5: 100-YEAR PEAK FLOWS....ceieiiieiutreeeeeeeeiiiitrereeeeeeeseittarereeeeseesssssesssessessssssesesessesssstsssesessesssssssssssesessnsssssesseessensnnees
TABLE 3-1: HEC-RAS WATER SURFACE ELEVATIONS (M) 1.uuutteeiiieeeeetieeeestteesssteeesssesessasaeessnssseessssessasnssesssnssesssnssessssnsssennnsenes
Table of Figures
FIGURE 2-1: WATERSHED SCHEMATIC ..eevvvtuuueeeeereetsssneeeeesersssnneeeesssssssnneeeesssssssneeessssssssssnseessssssssnnseeessssssssnnsesessssssnnnneeeesseses
List of Appendices

Appendix A IDF Curves
Appendix B Figures

Appendix C OTTHYMO Model Output



KAITLIN CORP — COUNTRY CLUB ESTATES
Floodplain Delineation

1 Introduction

Kaitlin Corporation is seeking to develop a large residential subdivision in the Village of Wellington in
Prince Edward County (PEC) and commissioned this report to support the application.

A secondary plan for the development was previously approved by PEC and provided the basis for a
draft plan of subdivision approval that since lapsed. The application was resubmitted to PEC in January
of 2020. As part of the previous and current submissions, some modifications are proposed adjacent to
the floodplain of Lane Creek.

This memorandum provides the supporting documentation that explains how the floodplain delineation
was completed. Jewell referenced the following technical studies in the preparation of this
memorandum.

e Crysler and Latham. (1979). Lane Creek Village of Wellington Water Management Study.
e Jewell Engineering. (2018). Preliminary Stormwater Management Report

Quinte Conservation regulates Lane Creek and any fill placement near the creek must be reviewed and
approved by them under their Regulation 319/09.

The Lane Creek watershed encompasses an area of 14.56km? upstream of the Millennium Trail. It is
largely rural with a mix of mostly agricultural use and some bush. The creek flows through the Village of
Wellington and discharges into Lake Ontario. The village is susceptible to flooding and no flood increase
would be tolerable.

The proposed residential development is situated at the lower reaches of the study area.

Lane Creek Watershed S 3
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2 Hydrology

Crysler and Lathem (CCL) reported the peak flow at the Millennium Trail crossing (Jewell Node A) was
12.3cms. Jewell reviewed the hydrology using Environment Canada IDF curves (available in 2018) to
compare with the peak flows from the previous investigation. A hydrologic model was prepared for the
investigation of peak flows using OTTHYMO and Jewell determined that a peak flow of 14.65cms should
be used. Model inputs and results are discussed below.

2.1 Model Inputs

Hydrologic inputs were assembled from the 2018 SWM report and the Crysler and Latham (CCL) study.

A summary of inputs is included in Table 2-1. The interested reader is directed to the content following
the table to understand how the model inputs were derived.

Table 2-1: OTTHYMO Model Inputs

Catchment Area (ha) la (mm) CN Tp (hr)
101 508.05 8 70.3 2.44
102 143.10 8 68.4 2.3
103 110.00 8 68.4 1.9
104 58.29 8 68.4 1.6
105 269.70 8 69.4 1.98
106 125.10 8 69.6 1.77
107 90.21 5 71.7 1.26
108 93.91 8 69.6 1.32
109 57.58 8 69.1 0.87
Total 1,455.94

2.1.1 Precipitation
100-Yr Storm

The floodplain mapping investigation used a 6-hr SCS Type Il hyetograph for the hydrologic model. The
SCS distribution was based on a total depth of 3” (76.2mm) of precipitation. The current investigation
employed the total precipitation depths from the Belleville IDF curves - station Environment Canada
station 6150689 (See Appendix A). The 6-hr 100-yr storm used in the current investigation has a total
depth of 80.5mm.
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Table 2-2: Precipitation Statistics used in Jewell Study

Return Period (yrs) Distribution Duration Depth (mm)

100 SCS Type Il 6-Hr 80.5

The 6-hr SCS distribution of the rainfall was referenced from Design Chart 104 (Ontario Ministry of
Transportation, 1997, p. 19) — see Table 2-3.

Table 2-3: 6 —Hr SCS Distribution

Time Step (hr) 0.5 1 1.5 2 25 (275| 3 3.5 4 4.5 5 6

Depth (%) 2 3 3 5 6 15 39 | 11 5 4 3 4

2.1.2 Catchment Area
Catchments were developed from the LiDAR supplied by Quinte Conservation and enhanced with
topographic survey completed by Jewell Engineering.

The watershed and subcatchments were delineated by hand at points of interest that were typically
positioned at road crossings or tributary junctions.

2.1.3 Time to Peak

The OTTHYMO model requires a time to peak (T,) for rural areas modelled using the Nash unit
hydrograph. Time to peak is derived from the time of concentration by Equation 1.

Equation 1

T, =0.67 XT,
Where:

T, = Time to peak (min)

T. = Time of concentration (min)

Time of concentration is determined following the Airport Method that is presented in the Ministry of
Transportation Drainage Manual (Ontario Ministry of Transportation, 1997).

The Airport Method Formula is given by Equation 2.

Equation 2: Airport Method of Determining Time of Concentration

Tc=3.26x(1.1-C) x L°°

0.33
Sw

Where:

T. = Time of concentration (min)
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C = runoff coefficient (dimensionless)
L = Length of the flow path (m)
Sw = Slope of the watershed (%)

2.1.4 Curve Number

Curve numbers are used in the Soil Conservation Services (now known as the National Resources
Conservation Service) methodology for estimating the proportion of precipitation that will runoff the
lands from that portion that will infiltrate. Curve numbers are a function of soil type, land cover, slope,
and land use. The higher the curve number — the greater the proportion of precipitation that is
expected to runoff the lands.

Curve numbers were selected from the CCL study and compared to soils mapping from the Soil Survey of
Prince Edward County (Dominion Department of Agriculture and the Ontario Agricultural College, 1948).

Jewell found the resulting runoff coefficients were higher than expected for a low slope rural watershed
and reviewed the curve numbers (CN). CN values were adjusted slightly lower to produce runoff
coefficients in the range of 0.34 to 0.36 that, although high, are reasonable for spring runoff conditions.

2.1.5 Linear Reservoirs

OTTHYMO provides the user the opportunity to adjust the number of linear reservoirs that results in a
change in the shape of the runoff hydrographs. Typically, the number of linear reservoirs used is 3.
Jewell found that with n = 3, peak flows were high. Jewell adjusted the number of linear reservoirs to 2.
This resulted in slightly reduced peak runoff and agreed better with peak flows from OFAT IIl and CCL.

2.2 Nodes

Points of interest are placed within the model to reveal peak flows at road crossings or at junctions of
tributaries. See Table 2-4.

A model schematic is provided in Figure 2-1.

Table 2-4: Points of Interest (Nodes)

Node Location Peak Flow (cms)
A Millennium Trail Crossing 14.65
B Belleville Street Crossing 14.31
C Junction 13.48
D Gilead Road 11.6
E Junction 8.75
F Junction 7.36
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Figure 2-1: Watershed Schematic

2.3 Model Results

One hundred-year peak flows were compared from various sources and the OTTHYMO model results
from the current study (14.65cms) were recommended for use in the subsequent hydraulic modelling
investigation. A summary of peak flows that were reviewed is listed in Table 2-5.

Table 2-5: 100-Year Peak Flows

Source Peak Flow (cms)
CCL 12.3
OFAT iii (Index Flood) 8.02
OFAT iii (Multiple Regression) 11.1
OTTHYMO (Jewell) 14.65
Lane Creek Watershed oS
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3 Hydraulics

Jewell prepared a hydraulic model of the Lane Creek watershed from the Millennium Trail upstream
beyond Belleville Street. The model was prepared using HEC-RAS version 5.0.7 with RAS Mapper.
Elevations were derived from LiDAR data supplied by Quinte Conservation and supplemented by
topographic survey completed by Jewell Engineering.

Two models were developed. An existing conditions model was prepared to show flooding that would
occur from the 100-year event assuming no alterations are made to the existing grades. A second
model was prepared to review the impacts from proposed alterations within the floodplain of Lane
Creek to accommodate the necessary stormwater management facilities and a small park block at the
Millennium Trail. The portions to be filled have very shallow flooding and do not contribute to the flow
path and it was found that water surface elevations are not affected. See Table 3-1 for results.

Table 3-1: HEC-RAS Water Surface Elevations (m)

WSEL
X-Section
Existing Proposed Difference
4339 85.69 85.68 -0.01
3893 85.68 85.68 0
3538 85.68 85.67 -0.01
3043 85.67 85.67 0
2840 85.67 85.67 0
2738 85.67 85.66 -0.01
Belleville Street Crossing - Twin 1600mm CSP
2646 84.42 84.4 -0.02
2570 84.59 84.57 -0.02
2408 84.55 84.52 -0.03
2302 84.5 84.47 -0.03
2011 84.37 84.37 0
1733 83.93 83.93 0
1461 83.94 83.94 0
1328 83.94 83.94 0
1124 83.63 83.63 0
Millennium Trail Crossing - 3.5m Span Concrete Rigid Framed Bridge Structure
2646 84.42 84.4 -0.02
Lane Creek Watershed S
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4 Conclusions

Hydrologic and hydraulic modelling were completed to identify the floodplain elevations from a
statistical 100-year flood throughout the proposed Kaitlin (Country Club Estates) subdivision lands. The
100-year peak flow is increased from the 12.3cms used in the former floodplain mapping by CCL in 1979
to 14.65cms used in the current study. The reason for this increase is largely due to the increased
rainfall depth at the Belleville precipitation station.

The development proposes slight alterations to the perimeter of the floodplain for the stormwater
management facilities and a small park block, but the water surface elevations are not increased.

As a result of this investigation, Jewell recommends that the 100-year floodlines be established as
presented in Drawing 1.

Prepared and Submitted by:

e R

Bryon Keene, P.Eng.

Jewell Engineering Ltd.
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