O Greck

February 9, 2026 Reference: 20-731

The Alton Development Inc.
1402 Queen Street West

Alton, ON
L7K 0C3

Attention: Jeremy Grant and Jordan Grant, Developer
Reference: Urbanization of Agnes Street, Alton —Stormwater Management Design Brief

Dear Mr. Jeremy Grant and Mr. Jordan Grant,

Greck and Associates (Greck) have been retained to prepare a Stormwater Management Design
Brief for the urbanization of a portion of Agnes Street. Agnes Street is located in the Village of
Alton, the Town of Caledon (Town), Region of Peel (Region) and is within the Credit Valley
Conservation (CVC) jurisdiction. This design brief is in support of the development application at
0 Agnes Street and to demonstrate compliance with the Town’s Consolidated Linear Infrastructure
Environmental Compliance Approvals (CLI ECA) criteria. The portion of Agnes Street to be
urbanized is approximately 152m long starting from Queen Street West going south.

This design brief provides an overview of the proposed urbanization plans and considers the
Town’s CLI ECA criteria, which pertains to drainage and stormwater management (SWM):

+ Water Quality

* Water Quantity
« Water Balance
» Erosion Control

This memo has been prepared in accordance with accepted engineering practices and criteria
from the Town of Caledon Development Standards Manual (2019) and Environmental
Compliance Approval 324-S701 (CLI ECA, October 2022). This brief has been updated to
address comments from the Town of Caledon dated April 2024.

Note that this project is in the draft plan stage and the proposed stormwater management is to be
refined in the detailed design stage.

1. EXISTING CONDITIONS

Based on publicly available LiDAR data from Land Information Ontario (DTM Peel 2016 Package
B), topographic survey prepared by Van Harten Surveying Inc. (September 16, 2022) and the
provided Alton Sewershed Map from the Town, 5.27ha drains towards the south side of the
intersection of Queen Street West and Agnes Street. Since this memo only pertains to the
urbanization of Agnes Street south of Queen Street West, the north residential area (between
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Queen Street and 0 Agnes Street) that drains to Queen Street West has been excluded from the
SWM analysis. The Alton Sewershed Map has been included in the attachments.

Note that there is also a small 0.52ha area within the 0 Agnes Street property that drains towards
Emeline Street. This area has been included in the overall study catchment as it is part of the
property’s development area. In the proposed conditions, all drainage from the property will
discharge to Agnes Street. The topographic survey by Van Harten Surveying Inc. have been
appended to the end of this memo.

The 5.78ha total drainage area has been further divided into six (6) catchments; all of which
ultimately discharge to Shaw’s Creek located northeast of the study area:

- Area 101 (3.53ha) is a part of the property to be developed by The Alton Development
Inc. (0 Agnes Street). It currently consists of a grassed field and a driveway area. It drains
in the northeasterly direction towards the intersection of Queen Street West and Agnes
Street.

- Area 102 (0.51ha) is a part of the property to be developed by The Alton Development
Inc. (0 Agnes Street). It currently consists of a grassed field and drains in the west direction
towards Emeline Street. Runoff is then piped northeast along Queen Street West.

- Area 103 (1.23ha) consists of single detached dwellings, grassed lawns and private
driveways. It generally drains in the northeasterly direction towards Agnes Street. This
area will remain unchanged in the existing and proposed conditions.

- Area 104a (0.16ha) consists of the west side of the Agnes Street ROW. There is a
roadside ditch that runs parallel to the road and directs drainage north to a ditch inlet
catchbasin at the north end of Agnes Street.

- Area 104b (0.18ha) consists of the east side of the Agnes Street ROW. There is a
depressed curb and gutter that runs parallel to the road and directs drainage north to a
ditch inlet catchbasin at the north end of Agnes Street.

- Area 105 (0.16ha) consists of grassed lawns, private driveways, and a small portion of
King Street which forms a T-junction with Agnes Street. It generally drains north, parallel
to Agnes Street towards Queen Street. This area will remain unchanged in existing and
proposed conditions.

Note that ultimately, all catchments drain to Shaw’s Creek located north of Queen Street West.
Agnes Street is currently a bidirectional two (2) lane street and has a 15m right of way (ROW)

Table 1 is an area breakdown of the existing land uses.
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Table 1 Existing Area Breakdown

Surface Area Area Area Area Area Area
101 102 103 104a 104b 105
Asphaltand 4 57 g 0.0 732.4 9479 11869  467.0
Hardscape (m*)
Permeable 0.0 0.0 0.0 0.0 0.0 0.0
Pavers (m?)
Roof (m?) 516.4 0.0 1,003.1 0.0 0.0 0.0
Grassed (m?) 33,191.0 51424  10,590.1 678.8 633.7 1,133.9
Total (m?) 35282.3 51424 12,3256 16267 18206  1,600.9
| Percent 5.9% 0.0% 14.1% 58.3% 65.2% 29.2%
mpervious
Runoff 0.29 0.25 0.34 0.63 0.67 0.44
Coefficient

Table 2 presents the pre-development peak flows. Intensity was calculated using the intensity-
duration-frequency curves from the Town of Caledon’s Development Standards Manual (2019).

Table 2 Pre-Development Peak Flows

Area Area Area Area Area Area

gt\g’r"‘: 101 102 103 104a 104b 105 Iflt:)'
(Lls) (Lls) (Lls) (Lls) (Lls) (Lls)

2 11.9 16.2 54.3 20.8 25.0 14.3 2425

5 154.8 22.2 74.3 27.2 32.6 18.7 329.9
10 189.4 27.2 91.0 33.3 40.0 22.9 403.7
25+ 253.5 36.2 121.1 43.2 47.2 29.8 530.9
50* 313.7 44.8 149.8 53.3 53.2 36.6 651.3
100" 367.8 52.4 175.4 62.0 59.5 42.7 759.8

*Incorporates runoff coefficient adjustment factor of: 25 year = 1.1, 50 year = 1.2, 100 year = 1.25

Detailed calculations are included in the attachments at the end of this memo. See Figure 1 below
for the study area location and delineated catchments for existing conditions.
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1.1 UNDERLYING SOILS

Englobe (previously Terraprobe) prepared a Geotechnical Investigation dated December 5, 2024,
and a Hydrogeological Investigation Septic Impact Assessment dated October 15, 2025. Both of
these reports pertain to the property at 0 Agnes Street. Since a site-specific report for Agnes
Street has not been done, these two reports will be used for reference as the property fronts
Agnes Street. The following is a summary of the report findings.

The work included drilling eight (8) boreholes equipped with monitoring wells to boreholes 2, 5,
and 8 spread throughout the property. The soil conditions within the limits of the property consist
primarily of the following:

* A surficial topsoil layer with a measured thickness of 150mm to 600mm, encountered at
eight (8) boreholes.

» Fill consisting predominantly of silt fine sand with trave gravel and topsoil was encountered
immediately beneath the ground covers in Boreholes 2,5,6,7, and 8. The fill extended to
a depth generally varying from 0.8m to 2.1m below ground.

» Boreholes 1,5, and 6 penetrated a stratum of silty fine sand to depths ranging from 2.1m
to 4.0m below ground.

» A deposit of silt sand and gravel with cobbles and boulders was encountered in all
boreholes beneath the filly and silty fine sand to depths of about 2.5m to 6.7m below
ground.

As shown within the hydrogeological investigation, monitoring wells were installed in boreholes 2,
5, and 8, and groundwater measurements were taken from March 4, 2019, to August 9, 2019.
The seasonal high groundwater table at the site ranged from 1.1m to 6.4m below ground surface
(BGS). The groundwater flow direction is easterly towards Shaw’s Creek. The Groundwater Flow
Direction Plan is appended to the end of this memo for reference.

Borehole 8 is the closest borehole to Agnes Street and where the urbanization is proposed; it has
a seasonal high groundwater elevation of 411.1m or 1.1mBGS. The Groundwater Flow Direction
Plan by Englobe has been included in the memo attachments. The full geotechnical and
hydrogeological reports prepared by Englobe respectively are submitted under separate cover.

Since there is no available reference borehole within the portion of Agnes Street to be urbanized,
it is assumed that the groundwater table will follow the slope of the existing ground at 1.1mBGS
towards Shaws Creek.

2 PROPOSED CONDITIONS

In the proposed conditions, 152m of Agnes Street, south of Queen Street West will be urbanized
with a 15m wide ROW with a sidewalk on the west side. A cross section detail of the ROW has
been appended to the end of this memo. Overall drainage patterns will be maintained in proposed
conditions as the delineated catchments will continue to drain in the northeasterly direction
towards Agnes Street and ultimately discharge at Shaw’s Creek.

The proposed condition study area has been delineated into six (6) catchments:
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- Area 201 (2.22ha) is a part of the property to be developed by The Alton Development
Inc. (0 Agnes Street). It will consist of townhome blocks, a 6.0m wide private roadway and
an amenity area. Drainage from this area will be piped to the proposed storm sewer on
Agnes Street.

- Area 202 (1.82ha) is a part of the property to be developed by The Alton Development
Inc. (0O Agnes Street). It will consist of townhome blocks and a 6.0m wide private roadway.
Drainage from this area will be piped to the proposed storm sewer on Agnes Street.

- Area 203 (1.23ha) consists of single detached dwellings, grassed lawns and private
driveways. It generally drains in the northeast direction towards the intersection of Queen
Street West and Agnes Street. This area will remain unchanged in the existing and
proposed conditions.

- Area 204a (0.16ha) consists of the west side of the Agnes Street ROW. Approximately
152m of Agnes Street will be urbanized into a 15m wide ROW. The urbanized portion will
include a sidewalk, curbs, gutters, and catchbasins on the west side of the street that will
replace the existing roadside ditch. A new 525mm diameter storm sewer will be installed
on Agnes Street. Runoff will continue to flow in a northern direction towards the ditch inlet
catchbasin at the north side of Agnes Street. The remaining southern portion of Agnes
Street will remain unchanged.

- Area 204b (0.18ha) consists of the east side of the Agnes Street ROW. This area will
effectively remain unchanged in the existing and proposed conditions. Runoff will continue
to flow in a northern direction towards the north side of Agnes Street; the existing ditch
inlet catchbasin north of the catchment will be replaced with an oil grit separator with grate
inlet.

- Area 205 (0.16ha) consists of grassed lawns, private driveways, and a small portion of
King Street which forms a T-junction with Agnes Street. This area will remain unchanged
in the existing and proposed conditions.

The development at 0 Agnes Street (Area 201 and Area 202) will provide its own stormwater
management to meet water quality, water quantity and water balance criteria. A separate
Functional Servicing and Stormwater Management Report for this development has been
submitted under separate cover.

Regarding Area 203, the land use and drainage pattern will remain unchanged after the east side
of Agnes Street is urbanized — this area can effectively be considered as an external area to Area
204a. Stormwater runoff will continue to flow north on Agnes Street overland. As such, the peak
flows, water balance and erosion conditions will not change. However, since catchbasins are
proposed at the northern end of Agnes Street, the catchbasins, proposed storm sewer, and water
quality unit will be sized to accommodate the minor storm runoff in this area. The major storm
event flows will continue to flow overland towards Shaw’s Creek.

Since Area 204b and 205 will effectively remain unchanged in existing and proposed conditions,
they are not part of the proposed urbanized area. These two catchments will only be considered
in the sizing of the proposed storm sewer in Agnes Street for future connection and sizing of the
water quality unit. They will be omitted from the rest of the SWM analysis.

Table 3 is an area breakdown of the proposed land uses.
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Table 3 Proposed Area Breakdown

Surface Area Area Area Area Area Area
201 202 203 204a 204b 205
Asphalt (m?) 4.,196.1 1,977.9 732.4 11842  1,186.9 467.0
Perme‘?ﬁ:?)':a"ers 16183 8985 0.0 0.0 0.0 0.0
Roof (m?) 5,960.0  4,994.1 1,003.1 0.0 0.0 0.0
Grassed (m?) 10,4275 10,352.5 10,590.1 4425 633.7 1,133.9
Total (m?) 22201.8 182229 12,3256 16267 18206  1,600.9
Percent 49.4% 40.7% 14.1% 72.8% 65.2% 29.2%
Impervious
Runoff Coefficient 0.57 0.51 0.34 0.72 0.67 0.44

Table 4 presents the post-development peak flows without stormwater management controls.
Intensity was calculated using the intensity-duration-frequency curves from the Town of Caledon’s
Development Standards Manual (2019).

Table 4 Post-Development Peak Flows without SWM from 0 Agnes Street Development

Storm Area Area Area Area Area Area Total
Event (f_(/);) (f_(/)sz) (f_(/)g) %l?/i&; ?I(_)f;t)) (f_(/):) (Lis)
2 301.9 223.4 54.3 23.9 25.0 14.3 642.7

5 386.3 285.8 74.3 31.3 32.6 18.7 829.0
10 472.5 349.6 91.0 38.3 40.0 22.9 1014.3
25* 606.2 448.5 121.1 49.7 47.2 29.8 1302.4
50* 744.6 550.9 149.8 61.3 53.2 36.6 1596.4
100* 865.2 640.1 175.4 714 59.5 42.7 1854.3

*Incorporates Runoff coefficient adjustment factor of: 25 year = 1.1, 50 year = 1.2, 100 year = 1.25

Table 5 presents the post-development peak flows with stormwater management from Area 201
and 202. See FSR submitted under separate cover for detailed calculations for the development
at 0 Agnes Street.
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Table 5 Post-Development Peak Flows with SWM at 0 Agnes Street Development

Storm Area Area Area Area Area Area Total
Bvent e e (s Us)  (Us) (s (L)
57.2 45.3 54.3 23.9 25.0 14.3 220.0

57.2 45.3 74.3 31.3 32.6 18.7 259.4

10 57.2 45.3 91.0 38.3 40.0 22.9 294.7
25* 57.2 453 121.1 49.7 47.2 29.8 350.3
50* 57.2 45.3 149.8 61.3 53.2 36.6 403.4
100* 57.2 45.3 175.4 71.4 59.5 42.7 451.5

*Incorporates Runoff coefficient adjustment factor of: 25 year = 1.1, 50 year = 1.2, 100 year = 1.25
** With stormwater management quantity controls

Detailed calculations are included in the attachments at the end of this memo. See Figure 2 below
for the proposed drainage patterns and catchments.
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2.1 MAJOR AND MINOR DRAINAGE SYSTEM

Overall, the existing drainage pattern will be maintained in proposed conditions. The existing
catchbasin at the intersection of Agnes Street and Queen Street is proposed to be replaced with
a filter-based water quality unit with catchbasin insert.

For Area 204b and 205, stormwater runoff will continue to drain overland and minor flows will be
captured by the new catchbasin water quality unit. Major flows will follow the existing flow path
and drain overland to Shaws Creek.

The proposed storm sewer on Agnes Street will be sized to convey the controlled flows from Area
201 and 202, and flows up to the 10-year event for Area 203 and 204a. It will also be sized to
accommodate future 10-year storm drainage from Area 204b and 205 should catchbasins and
storm laterals be installed on the east side of the street at a later time. The proposed catchbasins
on the west side of Agnes Street will be sized to capture the minor storm events from Area 204a
and 203. A storm sewer design sheet for the proposed storm sewer network will be provided at
detailed design.

For major flows, the runoff will continue to follow the existing overland flow path and discharge to
Shaws Creek.

3 STORMWATER MANAGEMENT

The following stormwater management criteria is to be addressed in accordance with regulatory
policy and requirements set in the Town of Caledon’s Environmental Compliance Approval 324-
S701 (October 2022). Note that the urbanization of Agnes Street is considered a retrofit scenario.

* Water Quality — Improve current level of water quality control and consider the Town'’s
water quality criteria in the Development Standards Manual (2019).

* Water Quantity — Post-development peak flows to be controlled to pre-development
levels.

* Water Balance — Maintain pre-development infiltration volumes in post-development
conditions.

» Erosion Control — Improve level of erosion control

As discussed in the previous section, the development at Area 201 and 202 will provide its own
SWM to meet development criteria. Area 204b and 205 are omitted from the SWM strategy as
only the east side of the north portion of Agnes Street will be urbanized.

Area 203 consists of private residential properties and will remain unchanged in proposed
conditions. As such, runoff flows will also remain unchanged — no water quantity control, water
balance and erosion control is required as this is effectively an external area to the urbanized
portion of Agnes Street. Further, the land use for Area 203 consist majorly of roof areas and
grassed lawns; these areas are considered clean with respect to water quality — no water quality
controls are needed for these areas. However, since runoff from Area 203 will be captured by the
proposed catchbasins on the west side of Agnes Street, this area is considered in the sizing of
the downstream water quality unit.
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3.1 AGNES STREET URBANIZATION AREA CONSTRAINTS

Based on the findings of the Hydrogeological Investigation prepared by Englobe dated October
15, 2025, there are key constraints for the northern portion of Agnes Street to be considered.

As per Table 3-7 and the Groundwater Flow Direction Plan in the hydrogeological report, there is
high groundwater at MW8. The groundwater elevation at this monitoring well is 411.1m or 1.1m
below ground level (BGL). Due to the high groundwater, subsurface infiltration facilities cannot be
proposed as the bottom elevation of the facility will not achieve the minimum 1m separation from
the groundwater table. Further, due to the limited width and space of the west side of the Agnes
Street ROW, there are limited grading opportunities to fill or raise this portion of the road as the
grades must match at the existing property lines and have no negative impact on adjacent
properties.

Further, as per Section 3.6 of the hydrogeological report, this northern portion of Agnes Street
has been identified as a Wellhead Protection Area (WHPA) with a high vulnerability score of 8.
As such, only “clean” water can be infiltrated, and pre-treatment must be provided prior to
infiltration of surface runoff from the roadway.

The last constraint is the horizontal space limitation on the Agnes Street ROW. There is a
watermain that runs under Agnes Street. As per the Province of Ontario’s F-6-1 Procedure,
Sewers/sewage works and watermains located parallel to each other should be constructed in
separate trenches maintaining a minimum clear horizontal separation distance of 2.5m. This is to
reduce the potential for health hazards in the event “dirty” surface water or contaminated
groundwater enters the distribution system at leaks or breaks in the piping.

3.2 WATER QUALITY

As per the CLI ECA requirements for retrofit scenarios, the proposed urbanization works must
improve the current level of water quality control and consider the Town’s water quality criteria in
the Development Standards Manual (2019). The Town requires an Enhanced Level of Protection
(80% TSS removal).

Stormwater from the development area can be characterized by the Agnes Street right of way
(ROW), proposed sidewalk and landscaped areas. Given the relatively small area, water quality
from the proposed development is likely to be relatively clean with the main contaminants of
concern being:

» Suspended sediments
» Other (oil, grease, gas)

A number of water quality control options were considered, guided by the Draft Low Impact
Development Stormwater Management Guidance Manual (LID SWM Manual) produced by the
MECP, dated January 2022. It is understood that as per the LID SWM Manual, a hierarchical
approach is to be followed. Control Hierarchy Priority (CHP) 1 — Retention which includes the use
of LID methods for infiltration, evapotranspiration, and re-use. CHP 2 — LID Filtration utilizes filter
media where a controlled volume is filtered and discharged at a reduced rate or volume, CHP 2
can also involve infiltration or evapotranspiration. CHP 3 — Conventional Treatment involves
manufactured end-of-pipe water quality devices.
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Due to the WHPA-E designation, the surface runoff from the roadway must be treated by filtration
or a conventional treatment device prior to infiltration. As such, the control hierarchy cannot be
followed. Due to the high groundwater condition, subsurface and surface infiltration facilities also
cannot be proposed as the minimum 1m clearance to the groundwater table cannot be achieved
with groundwater at 1.1mBGL. There are no opportunities for water reuse for this portion of Agnes
Street.

A filter media option with a perforated pipe was also explored, however, due to the high
groundwater in the area, there are buoyancy concerns with having the filter media system partially
or fully submerged in groundwater. The filter media also cannot be installed in the roadway due
to loading concerns from vehicles. Further, there is not enough horizontal nor vertical clearance
from the watermain.

As such, a filter-based water quality unit is proposed to treat the runoff from Area 204a, with
consideration for the controlled flows coming from Area 201 and 202 as well as Area 203, 204b
and 205. The Jellyfish JF10-13-4 unit with a catchbasin insert from Imbrium is proposed; the
manufacturer’s specifications and ETV certification are attached at the end of this brief.

3.3 WATER QUANTITY

The Town’s Environmental Compliance Approval 324-S701 (October 2022) and Development
Standards Manual (2019) requires that for retrofit scenarios, post-development peak flows be
controlled to the pre-development peak flows.

Note that the Town does not allow subsurface chamber storage within the public ROW. Further,
due to the location of the watermain, there is limited space for underground storage while still
meeting the required horizontal clearance.

The following Table 6 presents a comparison of the pre- and post-development flow rates for
Area 204a.

Table 6 Pre- to Post-Development Peak Runoff Comparison for Area 204a

Area 104a Area 204a

gtvc:-:t‘ Peak Runoff Peak Runoff le:i;:;l e
(L/s) (L/s)

2 20.8 23.9 3.1
5 27.2 31.3 4.1
10 33.3 38.3 5.0
25* 43.2 49.7 6.5
50* 53.3 61.3 8.0
100* 62.0 71.4 9.3

*Incorporates Runoff coefficient adjustment factor of: 25 year = 1.1, 50 year = 1.2, 100 year = 1.25

Note that the largest increase occurs in the 100-year event with a maximum increase of 9.3L/s.
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Given the site constraints, implementation of water quantity control measures within the Agnes
Street public ROW is not feasible, therefore, the 0 Agnes Street development will provide over
control for Area 204a. Table 7 presents a comparison of the pre- and post-development peak
runoff rates from the study area with SWM controls at Area 201 and 202.

Table 7 Pre- to Post-Development Peak Runoff Comparison

Storm Area 101,103 and  Area 201, 202, 203, Difference
E 104a Peak Runoff 204a Peak Runoff (Proposed — Existing)
vent
(LIs) (LIs) (Lls)
2 187.0 180.7 -6.3
5 256.3 208.1 -48.3
10 313.7 231.8 -81.9
25 417.8 273.3 -144.5
50 516.7 313.5 -203.2
100 605.2 349.3 -255.9

As such, it is demonstrated that the development at 0 Agnes Street can compensate to provide
quantity control for Area 204a. Note that the proposed storm sewer on Agnes Street will be sized
to accommodate the uncontrolled minor flows from 204a should the SWM facilities at 0 Agnes
Street become compromised. Detailed peak flow calculations can be found in the memo
attachments.

3.4 WATER BALANCE AND SOURCE WATER PROTECTION

Urbanization increases impervious cover, which, if left unmitigated, results in a decrease in
infiltration. This decrease in infiltration reduces groundwater recharge and soil moisture
replenishment. It also reduces stream baseflow needed for sustaining aquatic life. Therefore, it is
important to maintain the natural hydrologic cycle. Groundwater recharge helps maintain aquifer
water levels and supports significant watershed features that are necessary components to the
maintenance of a healthy watershed. As a result, a water balance analysis is required to estimate
the pre-development and post-development infiltration and runoff.

For retrofit scenarios, pre-development infiltration volumes should be maintained in post-
development conditions as per the Town’s CLI ECA, and Terms of Reference: Water Balance
Assessment Draft document. There is no other higher-level study that dictates the water balance
criteria in the urbanization area.

A site-specific water balance was completed for the urbanized area of Agnes Street, Area 204a,
using MECP’s Stormwater Management Planning and Design Manual dated March 2003. This
approach uses the method developed by Thornthwaite and Mather. Note that Area 203 is not
considered in this assessment as there is no change in land use and thus no change in infiltration
volume in the urbanized condition. A summary of the pervious and impervious areas is provided
below in Table 8.
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Table 8 Existing and Proposed Land Cover

Area Existing Area 104a (m?) Proposed Area 204a (m?)
Pervious 678.8 442.5
Impervious 947.9 1,184.2
Total 1,626.7 1,626.7

The parameters used for the water balance analysis are provided in Table 9.

Table 9 MECP Water Balance Infiltration Parameters

Comment Factor
Topography Hilly Land 0.1
Soils Open Sandy Loam 0.4
Cover Cultivated Land 0.1

A summary of the change in infiltration volumes is provided in Figure 3. Water balance
calculations have been included at the end of this brief.
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Figure 3: Water Balance Summary
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A total deficit volume of 47m3/year will not be infiltrated into the ground given the change in
pervious cover from the urbanization plan.

As discussed previously, due to the high groundwater table, an infiltration facility for this area of
Agnes Street is not feasible as the 1m clearance from the ground water elevation cannot be
achieved. Further, the infiltration facility should have a 2.5m horizontal clearance from the
watermain — space constraints do not allow for this. As a best practice effort, 300mm of topsoil
will be added to all landscaped areas adjacent to the proposed sidewalk to increase initial
abstraction, retention of rainwater and evapotranspiration.

As per the Stormwater Planning: Guidebook for British Columbia (May 2002) Section 7.4, runoff
from landscaped areas can be virtually eliminated by providing a 300mm layer of landscaped
absorbent soil, even under very wet conditions where the hydraulic conductivity of low. Figure 7-
2 and 7-4 of the Guidebook demonstrates that with 300mm of absorbent topsoil, approximately
38% of stormwater will leave the area as runoff. This equates to 62% stormwater retention. As
such, the grassed/landscaped areas with 300mm of topsoil have a higher initial abstraction
volume than the typical 5mm. Excerpts from the British Columbia Guidebook have been included
at the end of this brief for reference.

Typically, to maintain pre-development infiltration volumes in post-development conditions, the
5mm storm event is captured and retained for all impervious areas, which represents
approximately 50% of all rainfall events in a given year (City of Toronto WWFMG Figure 1b,
November 2006).

The 5mm volume for all impervious areas in Area 204a is 5.9m3. As a best efforts approach,
infiltration facility at the 0 Agnes Street development (located in Area 201) has been slightly
oversized to accommodate the volume deficit on the urbanized portion of Agnes Street.

As per the FSR submitted under separate cover, the required infiltration volume for 0 Agnes Street
is 91.9m3, the proposed infiltration facility volume is 138.5m3. As such, there is a surplus of
46.6m?3, and the facility has the capacity to infiltrate an additional 5.9m? volume.

3.5 EROSION CONTROL

The Town’s Environmental Compliance Approval 324-S701 (October 2022) requires that for
retrofit scenarios, the proposed condition should improve the level of erosion control.

The CVC Stormwater Management Guidelines (July 2022) state that “the minimum erosion
control requirement for all watercourses within CVC'’s jurisdiction is retention of the first 5mm of
every rainfall event. Industry-standard storage volumes for pervious areas of 5mm were applied,
therefore, the erosion control storage volume requirement will be characterized by impervious
surfaces. CVC correspondence confirming this criteria has been included at the end of this brief.

It is proposed to capture the equivalent of the 5mm event on the impervious area for Area 204a.
See Table 10 below for a summary of erosion control volume requirements.
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Table 10 Erosion Control Volume Summary

Post Dev. Required Capture Required Vol
Catchment ID Impervious Area Depth eqwr(ems) olume
(m?) (mm)
Area 204a 1,184.2 5 59

As discussed in the water balance section, infiltration is not feasible for this northern portion of
Agnes Street. As such, as a best efforts approach, 300mm of topsoil will be provided on the
landscaped areas adjacent to the proposed sidewalk to increase initial abstraction and retention
of rainfall.

Further, the infiltration facility at the 0 Agnes Street development has been slightly oversized to
accommodate an additional 5.9m3. As such, the erosion requirement is achieved.

4 EROSION AND SEDIMENT CONTROLS DURING CONSTRUCTION

Erosion and sediment controls (ESC) will be implemented for all construction activities, including
topsoil striping, material stockpiling, and grading operations. The following erosion and sediment
control elements are proposed on site:

» Sediment control fence — Fencing will be constructed downslope of the proposed
development area prior to all construction activities. Geotextile material should have a
non-woven density of 270R or equivalent;

» Filtrexx Siltsoxx check dams are to be placed within drainage swales/ditches and low
points to hold back water and reduce velocities to prevent erosion and promote
sedimentation.

» Restoration of landscaped areas — all exposed soil after grading is to be immediately
sodded to promote vegetation growth and protection for erosion and sediment control

» ESC’s will be erected prior to the start of construction works and maintained through all
phases of development. ESC strategies are not static and may need to be
upgraded/amended as site conditions change to minimize sediment laden runoff from
leaving the work areas;

» Sediment controls must be inspected on a regular basis and after every rain fall event.
Repairs must be done in a timely manner to prevent movement of sediment.

5 CONCLUSIONS

Greck and Associates is confident that this memo and the analyses completed are consistent with
the latest municipal and provincial standards and guidelines with respect to scientific analysis and
engineering principles. In summary:

* 152m of the west side of Agnes Street is to be urbanized with a sidewalk, curb, gutter, and
storm sewer
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» The northern portion of Agnes Street has high groundwater and is within a wellhead
protection area.

» Water quality control will be achieved with a filter-based water quality unit.

» The development at 0 Agnes Street will provide overcontrol for the increase in flows from
Area 204a for water quantity control.

» The infiltration volume for the water balance and erosion control will be provided in the
infiltration facility at 0 Agnes Street.

» Given the urbanization area constraints and limited feasibility of SWM strategies, SWM is
provided to the maximum extent possible with the proposed infrastructure at 0 Agnes
Street overcompensating as best practices. As such, the CLI ECA criteria is satisfied.

If you require additional information or have any questions, please feel free to contact me at
(289) 657-9797 ext. 226.

Respectfully submitted,

Jennifer Chan, P.Eng.
Water Resources Engineer
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ATTACHMENTS

» Alton Sewershed Map provided by the Town of Caledon

» Topographic Survey prepared by Van Harten Surveying Inc. dated September 16, 2022

» Groundwater Flow Direction Plan by Terraprobe from Hydrogeological Investigation
dated October 2025

» Cross Section Detail of Agnes Street updated by Greck

»  Water Quality Unit Specifications and Manual

» Stormwater Management Calculations by Greck

» Stormwater Planning: Guidebook for British Columbia excerpts, May 2002

* CVC Erosion Criteria Correspondence
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STANDARD PERFORMANCE SPECIFICATION
STORMWATER QUALITY — MEMBRANE FILTRATION TREATMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground stormwater
quality membrane filtration treatment device that removes pollutants from stormwater runoff
through the unit operations of sedimentation, floatation, and membrane filtration.

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental Management — Environmental Technology Verification (ETV)

1.3 SUBMITTALS

1.3.1 All submittals, including sizing reports & shop drawings, shall be submitted upon
request with each order to the contractor then forwarded to the Engineer of Record
for review and acceptance. Shop drawings shall detail all OGS components,
elevations, and sequence of construction.

1.3.2 Alternative devices shall have features identical to or greater than the specified
device, including: filtration surface area, treatment chamber diameter, treatment
chamber wet volume, sediment storage volume, and oil storage volume.

1.3.3 Unless directed otherwise by the Engineer of Record, filtration treatment device
product substitutions or alternatives submitted within ten days prior to project bid
shall not be accepted. All alternatives or substitutions submitted shall be signed
and sealed by a local registered Professional Engineer, based on the exact same
criteria detailed in Section 3, in entirety, subject to review and approval by the
Engineer of Record.

PART 2 — PRODUCTS
2.1 GENERAL

2.1.1 Maintenance Access to Captured Pollutants The filter device shall contain an
opening(s) that provides maintenance access for removal of accumulated floatable
pollutants and sediment, removal of and replacement of filter cartridges, cleaning
of the sump, and rinsing of the internal components. Access shall have a minimum
clear vertical clear space over all of the filter cartridges. Filter cartridges shall be
able to be lifted straight vertically out of their installed placement for the entire
length of the cartridge.

2.1.2 Pollutant Storage: The Filter device shall include a sump for sediment storage,
and a protected volume for the capture and storage of petroleum hydrocarbons
and buoyant gross pollutants.

PART 3 — PERFORMANCE

Imbrium Systems Ph 888-279-8826
www.imbriumsystems.com Ph 416-960-9900
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3.1 GENERAL

3.1.1 Verification — The stormwater quality filter treatment device shall have been field
tested in accordance with either TARP Tier Il Protocol (TARP, 2003) and New Jersey
Tier Il Stormwater Test Requirements — Amendments to TARP Tier 1l Protocol
(NJDEP, 2009) or Washington State Technology Assessment Protocol — Ecology
(TAPE), 2011 or later version. The field test shall have been verified in accordance
with 1SO 14034:2016 Environmental Management — Environmental Technology
Verification (ETV). See Section 3.2 of this specification for field test performance
requirements.

3.2 FIELD TEST PERFORMANCE

The field test (as specified in section 3.1.1)shall have monitored a minimum of twenty (20) TARP
or TAPE qualifying storm events, and report at minimum the following results:

3.2.1 Suspended Solids Removal - The stormwater quality filter treatment device shall have
ISO 14034 ETV verified load based median TSS removal efficiency of at least 85%
and load based median SSC removal efficiency of at least 98%.

3.2.2 Runoff Volume — The stormwater quality filter treatment device shall be engineered,
designed, and sized to treat a minimum of 90 percent of the annual runoff volume
determined from use of a minimum 15-year rainfall data set.

3.2.3 Fine Particle Removal - The stormwater quality filter treatment device shall have
demonstrated the ability to capture fine particles as indicated by a minimum median
removal efficiency of 75% for the particle fraction less than 25 microns, and an
effluent dso of 15 microns or lower for all monitored storm events.

3.2.4 Turbidity Reduction - The stormwater quality filter treatment device shall have
demonstrated the ability to reduce turbidity such that effluent turbidity is 15 NTU or
lower.

3.2.5 Nutrients & Metals — The stormwater quality filter treatment device shall have 1ISO
14034 ETV Verified minimum load based removal efficiencies for the following:

3.2.5.1 Total Phosphorus (TP) Removal - Median TP removal efficiency of at least 49%.

3.2.5.2 Total Nitrogen (TN) Removal - Median TN removal efficiency of at least 39%.

3.2.5.3 Total Zinc (Zn) Removal - Median Zn removal efficiency of at least 69%.

3.2.5.4 Total Copper (Cu) Removal - Median Cu removal efficiency of at least 91%.

END OF SECTION

Imbrium Systems Ph 888-279-8826
www.imbriumsystems.com Ph 416-960-9900
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ISO 14034:2016 — Environmental Management — Environmental Technology Verification (ETV)

Technology description and application

The Jellyfish® Filter is an engineered stormwater quality treatment technology designed to remove a
variety of stormwater pollutants including floatable trash and debris, oil, coarse and fine suspended
sediments, and particulate-bound pollutants such as nutrients, heavy metals, and hydrocarbons. The
Jellyfish Filter combines gravitational pre-treatment (sedimentation and floatation) and membrane filtration
in a single compact structure. The system utilizes membrane filtration cartridges comprised of multiple
detachable pleated filter elements (‘filtration tentacles”) that provide high filtration surface area with the
associated advantages of high flow rate, high sediment capacity, and low filtration flux rate.

Equipment Access Personnel Access

Manhole Structure

\

Inlet Pipe
———— ]

Maintenance Access Wall

QOutlet Pipe

Hi-Flo Cartridges with Lid
(inside backwash pool)

Downdrain Cartridge with Lid
(outside of backwash pool)

Backwash Pool Weir

Cartridge Deck Membrane Filtration Tentacles

Sediment

Figure |. Cut-away graphic of a Jellyfish® Filter manhole with 6 hi-flo cartridges and |
draindown cartridge

Figure | depicts a cut-away graphic of a typical 6-ft diameter Jellyfish® Filter manhole with 6 hi-flo
cartridges and | draindown cartridge (JF6-6-1). Stormwater influent enters the system through the inlet
pipe and builds a pond behind the maintenance access wall, with the pond elevation providing driving head.
Flow is channeled downward into the lower chamber beneath the cartridge deck. A flexible separator
skirt surrounds the filtration zone where the filtration tentacles of each cartridge are suspended, and the
volume between the vessel wall and the outside surface of the separator skirt comprises a pre-treatment
channel. As flow spreads throughout the pre-treatment channel, floatable pollutants accumulate at the
surface of the pond behind the maintenance access wall and also beneath the cartridge deck in the pre-
treatment channel, while coarse sediments settle to the sump. Flow proceeds under the separator skirt
and upward into the filtration zone, entering each filtration tentacle and depositing fine suspended
sediment and associated particulate-bound pollutants on the outside surface of the membranes. Filtered
water proceeds up the center tube of each tentacle, with the flow from each tentacle combining under
the cartridge lid, and discharging to the top of the cartridge deck through the cartridge lid orifice. Filtered
effluent from the hi-flo cartridges enters a pool enclosed by a 15-cm high weir, and if storm intensity and
resultant driving head is sufficient, filtered water overflows the weir and proceeds across the cartridge
deck to the outlet pipe. Filtered effluent discharging from the draindown cartridge(s) passes directly to
the outlet pipe, and requires only a minimal amount of driving head (2.5 cm) to provide forward flow. As

Verification Statement — Imbrium Systems Inc., Jellyfish® Filter
Registration: GPS-ETV_ VR2025-03-15
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storm intensity subsides and driving head drops below |5 cm, filtered water within the backwash pool
reverses direction and passes backward through the hi-flo cartridges, and thereby dislodges sediment from
the membrane which subsequently settles to the sump below the filtration zone. During this passive
backwashing process, water in the lower chamber is displaced only through the draindown cartridge(s).
Additional self-cleaning processes include gravity, as well as vibrational pulses emitted when flow exits the
orifice of each cartridge lid, and these combined processes significantly extend the cartridge service life
and maintenance cleaning interval. Sediment removal from the sump by vacuum is required when sediment
depths reach 30 cm, and cartridges are typically removed, externally rinsed, and recommissioned on an
annual basis, or as site-specific maintenance conditions require. Filtration tentacle replacement is typically
required every 3 — 5 years.

Performance conditions

The data and results published in this Verification Statement were obtained from the field testing
conducted on a Jellyfish Filter JF6-6-1 (6-ft diameter manhole with 6 hi-flo cartridges and | draindown
cartridge), in accordance with the requirements outlined by the Technical Guidance Manual for Evaluating
Emerging Stormwater Treatment Technologies Technology Assessment Protocol — Ecology (TAPE) as
written by the Washington State Department of Ecology, (WADOE, 201 1). The drainage area providing
stormwater runoff to the test unit was 86 acres and was 32% impervious. Throughout the monitoring
period (March 2017 — April 2020), a total of 25 individual storm events were sampled. The Basic Treatment
standard outlined in the TAPE requires = 80% total suspended solids (TSS) removal at influent TSS
concentrations ranging from 100 to 200 mg/L. In addition, the Phosphorus Treatment standard outlined
in the TAPE requires 2 50% removal of total phosphorus (TP) at influent concentrations ranging from
0.10 to 0.5 mg/L. For this verification, the performance claim for TSS removal is for influent TSS
concentration 2 100 mg/L, and the performance claim for TP removal is for influent TP concentration 2
0.1 mg/L. Based on these requirements, 15 and |8 sample pairs deemed qualified for evaluating the removal
performance of TSS and TP, respectively. Prior to starting the performance testing program, a quality
assurance project plan (QAPP) was submitted to and approved by the State of Washington Department
of Ecology.

Table | shows the specified and achieved TAPE criteria for storm selection and sampling.

Table I. Specified and achieved TAPE criteria for storm selection and sampling

Description TAPE criteria value Achieved value

Total rainfall > 3.8 mm (0.15 in) > 3.8 mm (0.15 in)'

Minimum inter-event period 6 hours 6 hours

Minimum flow-weighted composite | Minimum 70% including as much of | > 70%

sample storm coverage the first 20% of the storm

Minimum influent/effluent samples 10, but a minimum of 5 subsamples | 10, except for two events that had
for composite samples 9 aliquots

Total sampled rainfall N/A 8.2%in

Number of storms Minimum 15 (preferably 20) 25

IN.B. Storm event depth was greater than the TAPE rainfall depth guideline of 0.15 inches for all events sampled, except
for the 3/21/2017, 3/22/2019, 3/26/2019, and 04/13/2019 events. Given the size of the drainage basin, storm events below
this threshold produced adequate runoff volume for sampling. Only two of these events were used to evaluate
performance, and all had rainfall depths of 0.1 inches or greater. These events were included as their runoff volumes,
precipitation durations, and influent TSS concentrations were all within range of the total data set.

The 6-ft diameter test unit has sedimentation surface area of 2.62 m2 (28.26 ft2). Each of the seven filter
cartridges employed in the test unit uses filtration tentacles of 137 cm (54 in) length, with filter surface
area of 35.4 m2 (381 ft2) per cartridge, and total filter surface area of 247.8 m2 (2667 ft2) for the seven
cartridges combined. The design treatment flow rate is 5 L/s (80 gal/min) for each of the six hi-flo
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cartridges and 2.5 L/s (40 gal/min) for the single draindown cartridge, for a total design treatment flow
rate of 32.5 L/s (520 gal/min) at design driving head of 457 mm (18 in). This translates to a filtration flux
rate (flow rate per unit filter surface area) of 0.14 L/s/m2 (0.21 gal/min/ft2) for each hi-flo cartridge and
0.07 L/s/m2 (0.11 gal/min/ft2) for the draindown cartridge. The design flow rate for each cartridge is
controlled by the sizing of the orifice in the cartridge lid. The distance from the bottom of the filtration
tentacles to the sump is 61 cm (24 in).

Performance claim(s)

The Jellyfish® Filter demonstrated the removal efficiencies indicated in Table 2 for TSS and TP during
field monitoring conducted in accordance with the Washington State Department of Ecology’s Technology
Assessment Protocol — Ecology (TAPE), and using the following design parameters:
e System hydraulic loading rate (system treatment flow rate per unit of sedimentation surface area)
of 12.5 L/s/m? (18.4 gal/min/ft2) or lower
e Filtration flux rate (flow rate per unit filter surface area) of 0.14 L/s/m2 (0.2 gal/min/ft?) or lower
for each hi-flo cartridge and 0.07 L/s/m2 (0.1 | gal/min/ft2) or lower for each draindown cartridge
e Distance from the bottom of the filtration tentacles to the sump of 61 cm (24 in) or greater
e Driving head of 457 mm (18 in) or greater

Table 2. Bootstrapped mean, median, and 95% confidence interval (median) for removal
efficiencies of Total Suspended Solids (TSS) and Total Phosphorus (TP)

Parameter Mean (%) Median (%) Median - 95% Median - 95%
Lower Limit Upper Limit
TSS' 87.6 90.1 85.1 91.6
TP? 773 77.5 70.8 85.6

' TSS influent concentration > 100 mg/L
2 TP influent concentration > 0.1 mg/L

N.B. As with any field test of stormwater treatment devices, removal efficiencies will vary based on pollutant
influent concentrations and other site-specific conditions.

The performance claims can be applied to other Jellyfish® Filter models smaller or larger than the tested model as
long as the untested models are designed in accordance with the design parameters specified in the performance
claims.

Performance results

Performance Claims — Removal Efficiency for Total Suspended Solids

Raw data summarizing the percent removal of total suspended solids (TSS) by the Jellyfish® Filter at the
design system hydraulic loading rate of 12.5 L/s/m2 (18.4 gal/min/ft2) for 15 sample pairs deemed qualified
are presented in Table 3. Data were analyzed and evaluated using a bootstrap approach of random
sampling by replacement to estimate population distribution and thereby the upper and lower limit of the
confidence interval.

Table 3. Raw data summarizing the percent removal of total suspended solids (TSS)

TSS Removal (%)

Event ID TSS Influent (mg/L)  TSS Effluent (mg/L) (Inf> 100 mg/L)
3/21/2017 102.0 22.0 784
4/7/2017 201.0 30.8 84.7
4/12/2017 108.0 244 774
4/19/2017 452.0 44.6 90.1
4/26/2017 257.0 10.0 96.1
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6/15/2017 134.0 10.4 922
3/8/2018 755.0 47.2 93.8
3/14/2018 181.0 27.0 85.1
3/22/2018 224.0 20.0 9l1.1
4/5/2019 171.0 23.0 86.6
4/13/2019 117.0 25.0 78.6
5/18/2019 254.0 20.0 92.1
12/7/2019 200.0 17.0 91.5
3/30/2020 605.0 51.0 91.6
4/20/2020 210.0 29.0 86.2
n 15 I5 I5

Min 102.0 10.0 774
Max 755.0 51.0 96.1
Median 201.0 244 90.1
Mean 264.7 26.8 87.7
SD 190.9 12.3 5.9

Performance Claims — Removal Efficiency for Total Phosphorus

Raw data summarizing the percent removal of total phosphorus (TP) by the Jellyfish® Filter at the design
system hydraulic loading rate of 12.5 L/s/m2 (18.4 gal/min/ft2) for 18 sample pairs deemed qualified are
presented in Table 4. Data were analyzed and evaluated using a bootstrap approach of random sampling
by replacement to estimate population distribution and thereby the upper and lower limit of the
confidence interval.

Table 4. Raw data summarizing the percent removal of total phosphorus (TP)

TP Removal (%)

Event ID TP Influent (mg/L) TP Effluent (mg/L) (Inf> 0.1 mglL)
4/7/2017 0.706 0.092 87.0
4/12/2017 0.338 0.076 77.5
4/19/2017 0.500 0.036 92.8
4/26/2017 0.504 0.042 91.7
5/13/2017 0.256 0.110 57.0
6/8/2017 0.256 0.104 59.4
6/15/2017 0.362 0.052 85.6
3/8/2018 1.75 0.130 92.6
3/14/2018 0.652 0.094 85.6
3/22/2018 0.364 0.072 80.2
3/27/2019 0.226 0.070 69.1
4/5/2019 0.337 0.092 72.9
4/13/2019 0.249 0.087 65.1
5/18/2019 1.09 0.173 84.1
12/7/2019 0.335 0.105 68.7
12/19/2019 0.211 0.093 56.2
3/30/2020 1.05 0.092 91.2
4/20/2020 0.451 0.112 75.2
n 18 18 18
Min 0.211 0.036 56.2
Max 1.75 0.173 92.8
Median 0.363 0.092 789
Mean 0.535 0.091 77.3
SD 0.400 0.032 12.5
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Verification

The verification was completed by the Verification Expert, the Centre for Advancement of Water and
Wastewater Technologies (“CAWT”), contracted by GLOBE Performance Solutions, using the
International Standard ISO 14034:2016 Environmental management -- Environmental technology
verification (ETV). Data and information provided by Imbrium Systems to support the performance claim
included the performance monitoring report “General Use Level Designation Technical Evaluation
Report” prepared by CONTECH Engineered Solutions, Portland, OR, USA, and dated December 28,
2020. This report is based on a field testing completed by CONTECH personnel at a site in Dundee,
Oregon between March 2017 and April 2020 in accordance with the Technical Guidance Manual for
Evaluating Emerging Stormwater Treatment Technologies Technology Assessment Protocol — Ecology
(TAPE) as written by the Washington State Department of Ecology (WADOE, 201 1).

What is 1ISO14034:2016 Environmental management -
Environmental technology verification (ETV)?

ISO 14034:2016 specifies principles, procedures and requirements for environmental technology
verification (ETV) and was developed and published by the International Organization for Standardization
(ISO). The objective of ETV is to provide credible, reliable and independent verification of the performance
of environmental technologies. An environmental technology is a technology that either results in an
environmental added value or measures parameters that indicate an environmental impact. Such
technologies have an increasingly important role in addressing environmental challenges and achieving
sustainable development.

For more information on the Jellyfish® Filter For more information on ISO 14034:2016 / ETV
please contact: please contact:

Imbrium Systems, Inc. GLOBE Performance Solutions

407 Fairview Drive 404 — 999 Canada Place

Whitby, ON Vancouver, BC

LIN 3A9, Canada V6C 3E2, Canada

Tel: 503-310-8903 Tel: 604-695-5018 / Toll Free: 1-855-695-5018
joel.garbon@rinkerpipe.com etv@globeperformance.com
http://www.imbriumsystems.com/ www.globeperformance.com

Limitation of verification - Registration: GPS-ETV_VR2025-03-15
GLOBE Performance Solutions and the Verification Expert provide the verification services solely on the basis of the information
supplied by the applicant or vendor and assume no liability thereafter. The responsibility for the information supplied remains solely

with the applicant or vendor and the liability for the purchase, installation, and operation (whether consequential or otherwise) is
not transferred to any other party as a result of the verification.
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