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3.1

INRODUCTION

GM BluePlan Engineering Limited has been retained by the Glen Allan Subdivision ownership group to prepare
this Functional Servicing and Stormwater Management Report in support of a Draft Plan of Subdivision
application for a residential subdivision in the hamlet of Glen Allan, in the Township of Mapleton.

The subject property is located in the south side of Glen Allan, legally described as Lots 37, 38 and 39 east of
Centre Street and south of Hill Street, and Lots 40 and 41 west of Centre Street and south of Hill Street, and
Lots 42 and 43 west of Centre Street and north of George Street, and Lots 44, 45 and 46 east of Centre Street
and north of George Street, and Lots 62, 63 and 64 west of South Mill Street and south of George Street, and
Lots 65, 66 and 67 east of Centre Street and south of George Street, and Lots 68 and 69 west of Centre Street
and south of George Street, and Lots 70 and 71 west of Centre Street and north of Wellesley Street, and Lots
72, 73 and 74 east of Centre Street and north of Wellesley Street, and Lots 75, 76 and 77 west of South Mill
Street and north of Wellesley Street all being in Donald Sutherland's Survey and Part of Lot 5, Concession 2,
Geographic Township of Peel, Township of Mapleton, County of Wellington and also includes the unopened
road allowances of Hill Street, George Street, Wellesley Street, South Mill Street, Centre Street. The
approximately 4.285 hectare (10.588 acre) site is situated west of South Mill Street and south of Wellington
Road 45 with access from George Street. Figure No. 1, Site Location Map, shows the location of the proposed
development and the surrounding area.

EXISTING CONDITIONS

The property is currently designated for Residential use in the Wellington County Official Plan and zoned as
Unserviced Residential and Future Development in Mapleton’s current Zoning By-Law. The site is bound by a
mixture of land uses, including, residential to the north and east, future development to the south (currently
agricultural) and agricultural to the west. The site is currently used as an actively cultivated farm field that splits
the drainage so part of the site drains to the northwest and the remainder drains to the southeast. Figure No. 2,
Existing Conditions Site Plan, shows the existing site conditions.

PROPOSED DEVELOPMENT

The proposed plan of subdivision has been prepared by MHBC Planning. The Draft Plan consists of 11 single
family rural estate residential lots, a stormwater management block, a future development block (for a future
cul-de-sac on Centre Street) and a road widening along South Mill Street. Approximately 200m of 20.0m wide
roads will be constructed covering an area of about 0.548 hectare. It is anticipated that the development will be
Draft Approved, Registered and constructed at one time. Figure No. 3 shows the Draft Plan of Subdivision.

Grading

Based on our review of the site’s topography and our preliminary calculation, we consider that the development
can be graded to conform to the intent of the Township of Mapleton’s Development Standards. The existing
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3.2

3.3

3.4

topography provides a total vertical relief across the site of approximatelyl7m to the northwest and 13m to the
southeast. This will provide adequate opportunity for the majority of the site to drain to the proposed
stormwater management facility located in the southeast corner of the site, while maintaining existing drainage
patterns and upstream flow paths. The remainder of the site, which under existing conditions drains towards
the northeast, will continue to drain there under proposed conditions.

Road and lot grades will be designed to ensure proper drainage and sufficient cover over most municipal storm
sewers. Road grades will range from 0.5% to 6.0% across the majority of the site. Lot grading will consist of a
mixture of lot types such as back to front drainage, where the lots will drain from the rear of the lot to the front
street line and split drainage (including walkout and backsplit lots), where the front of the lots will drain to the
front street line and runoff from the rear of the lots will drain towards grassed rear yard swales. Side yard swale
grades will range from 2.0% to 6.0%, Houses on Blocks 1-3 are to be located at the minimum front yard
setback and all roof leaders are to drain to the front yard. Runoff from roof leaders will be directed to and
filtered across grassed surfaces.

The preliminary grades shown on the Conceptual Grading Plan indicate a functional design, however they
have not been assessed for efficiency and cut / fill balance and may need to be adjusted accordingly, during
the detailed design phase.

During site grading construction, temporary sediment and erosion control measures (such as sediment fencing,
sediment ponds, straw bale check dams, etc.) will be implemented for environmental protections. Further
details are discussed in Section 3.8. Figure No. 4, Conceptual Grading and Servicing Plan, shows the
conceptual site grading.

Water Supply

There is no existing municipal water distribution system in Glen Allan. Therefore, each lot will have its own
private drilled well. Each well is to be installed according to the Ontario Water Resources Act, Regulation 903
(O. Reg. 903) by a licenced MOE Contractor and registered with the MOE. The final location of each well will
be determined and approved at the time of building permit application. A MECP D-5-5 drinking water
assessment will be completed (under separate cover) to assess the supply and quality of water. Figure No. 4,
Conceptual Grading and Servicing Plan, shows a potential location for each private drilled well.

Sanitary

There is no existing municipal sanitary sewage collection system in Glen Allan. Therefore, each lot will have its
own private tertiary on-site sewage treatment system. Each on-site sewage treatment system is to be designed
and installed according to the Ontario Building Code by a licenced BCIN (Building Code Identification Number)
contractor. The final location of each on-site sewage treatment system will be determined and approved at the
time of building permit application. A MECP D-5-4 sewage system assessment will be completed (under
separate cover) to assess the potential impact on groundwater caused by on-site sewage systems. Figure No.
4, Conceptual Grading and Servicing Plan, shows a potential location for each the on-site sewage treatment
system.

Storm

There are no existing municipal storm sewers in close proximity to the site. South Mill Street has a rural cross
section, using ditches and culverts to convey storm water.

To service this property, municipal storm sewers (300mm — 450mm dia.) will be extended on George Street
and South Mill Street. The storm sewers will be sized to convey the runoff generated within the subdivision
during a minor design storm event (1 in 5 years) and direct it to the on-site storm water management facility.
Catch basins will be spaced according to the Township’s standards. Due to the site’s topography, it is
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3.5

anticipated that some storm sewers may need to be installed at relatively steep grades, however the maximum
allowed full-flow velocities will not be exceeded. Major design storm flows (in excess of the 5-year design storm
event) will be conveyed overland and on road surfaces to the stormwater management facility.

Further details regarding stormwater management are discussed in section 3.5. Figure No. 4, Conceptual
Grading and Servicing Plan, shows the proposed storm sewer layout.

Stormwater Management Design

3.5.1 Identification of Drainage Outlets

Based on the existing drainage condition, three (3) drainage outlets were identified as receiving surface runoff
from the proposed development area: the easterly, northwesterly and northeasterly outlets.

Easterly Outlet — The easterly outlet represents the confluence of the existing ditch along the east side of
South Mill Street (south of George Street), and the existing ditch originating to the south of the subject property
and flowing northerly to the un-opened Wellesley Street right-of-way. The confluence is located within the
unopened Wellesley Street right-of-way to the east of its intersection with South Mill Street. Downstream of
this outlet exists a relatively large private pond located within the 35 South Mill Street property.

Northwesterly Outlet — The northwesterly outlet represents a tributary of the Conestoga River located within
the westerly adjacent property (7832 Wellington Road 45). Runoff drains to the northwesterly outlet mostly via
overland flow to the westerly adjacent property. Runoff is also believed to drain to the northwesterly outlet via
an existing catch basin located in the northwesterly adjacent property (7822 Wellington Road 45) which drains
westerly as piped flow.

Northeasterly Outlet — The northeasterly outlet represents the existing storm sewer system located along
Wellington Road 45. Runoff draining to the adjacent property to the northeast (7 Centre Street) is expected to
drain to the easterly side of the Centre Street right-of-way and be conveyed northerly to the northeasterly
outlet.

3.5.2 Stormwater Management Criteria

Based on the existing drainage condition and the requirements of the Township of Mapleton, the SWM criteria
used to develop the appropriate SWM approach for the proposed development are as follows.:

a) Post-development peak flow rates discharging from the site to the easterly, northwesterly and
northeasterly outlets are to be attenuated to less than, or equal to, existing condition peak flow
rates for all design storm events up to, and including, the 100-year design storm event.

b) Enhanced water quality treatment (80% of TSS removal) is to be provided for runoff draining
from the subject property prior to discharging from it.

C) The annual runoff volume draining from the site to the easterly outlet under existing condition
is to be maintained under post-development condition.

The most recent Mount Forest Intensity-Duration-Frequency (IDF) Curves were used to complete the 2, 5, 10,
25, 50, 100-year design storm analysis. A copy of the calculations for the existing condition and post-
development condition analysis using MIDUSS for hydrologic modelling has been provided in Appendix “A”.

The Mount Forest Chicago Distribution rainfall parameters for the 2, 5, 10, 25, 50, and 100-year design storm
events, were calculated as follows:

| = A/ (t+B)C
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Where t is the time of concentration, and A, B, and C are defined in the table below.

Table No. 1:  Mount Forest Chicago Distribution Rainfall Parameters

Return Period A B c
(Year)

2 774.66 7.160 0.8166

5 1012.69 8.094 0.8196
10 1175.42 8.674 0.8215
25 1381.40 9.174 0.8235
50 1535.38 9.533 0.8247
100 1702.25 9.944 0.8269

The Regional Storm (Hurricane Hazel) was also modelled for post-development condition only to demonstrate
that site runoff can be sufficiently conveyed to and through the proposed SWM facility.

MIDUSS was used to complete the stormwater management system design and analysis, for both the existing
and post-development condition.

3.5.3 Existing Condition Drainage Areas

For the existing condition analysis, the site was analyzed as four (4) drainage catchments (see Figure No. 5,
Existing Condition Storm Catchment Areas).

Catchment 10 (2.32-hectares, 0% impervious) represents the majority of the site and the portion of the
subject property draining to the easterly outlet. Under existing condition, runoff generated from Catchment 10
generally sheet flows overland to the easterly outlet.

Catchment 11 (0.24-hectares, 25% impervious) represents off-site lands located along South Mill Street and
a portion of the property located at 24 South Mill Street that are expected to drain to the proposed SWM facility
under post-development condition. Under existing condition, runoff generated from Catchment 11 drains
overland to the easterly outlet.

Catchment 20 (1.65-hectares, 0% impervious) represents the northwesterly portion of the subject property.
Under existing condition, runoff generated from Catchment 20 drains to the northwesterly outlet via a
combination of overland sheet flow and piped flow via the existing catch basin located within the northwesterly
adjacent property.

Catchment 30 (0.31-hectares, 0% impervious) represents the northeasterly portion of the subject property.
Under existing condition, runoff generated from Catchment 30 generally sheet flows overland to the
northeasterly adjacent property (7 Centre Street) and Centre Street, draining ultimately to the northeasterly
outlet.

The peak flow rates draining from the site to the easterly, northwesterly and northeasterly outlets under
existing condition are summarized in Table No. 2 and represent the allowable peak flow rates draining from the
site to the respective outlets under post-development condition.
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Table No. 2: Existing Condition/ Allowable Flow Rates

Outlet 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Easterly Outlet —
Catch. 10, 11 (m?3/s)
Northwesterly
Outlet — 0.019 0.037 0.052 0.074 0.093 0.114
Catch. 20 (m3%/s)
Northeasterly
Outlet — 0.005 0.010 0.013 0.019 0.023 0.028
Catch, 30 (m3/s)

0.032 0.062 0.087 0.125 0.155 0.188

3.5.4 Post-Development Condition Drainage Areas

For the post-development condition analysis, the site was analyzed as four (4) drainage catchments (see
Figure No. 6, Post-Development Condition Drainage Area Plan).

Catchment 100 (3.08-hectares, 20% impervious) represents the majority of the site and the portion of the
subject property draining to the proposed SWM facility. Under post-development condition, runoff generated
from Catchment 100 will drain to the proposed SWM facility via a combination of overland flow and piped flow
via the proposed storm sewer system, ultimately draining to the easterly outlet via the SWM facility.

Catchment 101 (0.24-hectares, 35% impervious) represents off-site lands located along South Mill Street
and a portion of the property located at 24 South Mill Street expected to drain to the proposed SWM facility.
Under post-development condition, runoff generated from Catchment 101 drains to the proposed SWM facility
via a combination of overland flow and piped flow via the proposed storm sewer system, ultimately draining to
the easterly outlet via the SWM facility.

Catchment 200 (0.98-hectares, 10% impervious) represents the northwesterly portion of the subject property
including a portion of the future cul-de-sac planned by the Township at the end of Centre Street. Under post-
development condition, runoff generated from Catchment 200 drains to the northwesterly outlet via a
combination of overland sheet flow and piped flow via the existing catch basin located within the northwesterly
adjacent property. A 10% imperviousness is assumed for Catchment 200 in consideration of the future cul-de-
sac; approximately corresponding to a 15 m-radius cul-de-sac.

Catchment 300 (0.22-hectares, 10% impervious) represents the northeasterly portion of the subject property
including a portion of the future cul-de-sac planned by the Township at the end of Centre Street. Under existing
condition, runoff generated from Catchment 300 generally sheet flows overland to the northeasterly adjacent
property (7 Centre Street) and Centre Street, draining ultimately to the northeasterly outlet. A 10%
imperviousness is assumed for Catchment 300 in consideration of the future construction of a cul-de-sac at the
end of Centre Street by the Township.

3.5.5 Stormwater Management System Details

Stormwater runoff discharging from Catchments 100 and 101 will be attenuated via the proposed SWM facility,
which has been designed as a dry pond type facility. Flows discharging from the proposed SWM facility will be
attenuated via two (2) outlet control structures and one (1) 3 m-wide overflow weir.

Stormwater quality control for the subject property is proposed to be provided primarily by an oil grit separator
(OGS) unit installed in-line with the proposed storm sewer system at the intersection of South Mill Street and
George Street. The approximately 2.03 ha portion of the subject property expected to drain to the OGS unit, as
shown in Figure No. 7, Tributary Area of OGS Unit, has an imperviousness of approximately 20% which
generally includes portions of rooftop surfaces within Catchment 100, all proposed driveway surfaces and the
proposed George Street roadway. The proposed OGS unit will be sized to provide an Enhanced level of water
quality treatment (80% TSS removal) for 90% of the annual runoff draining from the above-described tributary

PAGE 5 OF 11



BLOCK 5

BLOCK10.

GEORGE
STREET

FILE:W:\Listowel\2017\317033 Glen Allan Subdivision\5 Work In Progress\Drawings\FSR FGURES\317033-06 PROPOSED STORM.dwg LAYOUT:PR. STM

LAST SAVED BY:Smacmillan, 1/25/2019 8:41:52 AM PLOTTED BY:Steve MacMillan - GM BluePlan 1/25/2019 8:44:21 AM

DRAINAGE OUTLET

\

7832 WELLINGTON
[}

©

®
5,1
=)

RD. 45

[
9
)6\

AN

AN
969 5

& ~ DRAINAGE OUTLET
- _ b “

v

NORTHWESTERLY

7822
ELLINGTON

7820

=

BLOCK 15

0.3m RESERVE
L

N

\/
BLOC};\\J\ /
7~

L BlOCK 14
ROAD WIDENING MM

N
35 SOUTH
MILL ST.

8 SOUTH
MILL ST.

25 SOUTH
MILL ST

17 SOUTH
MILL ST

11 SOUTH
MILL ST

Functional Servicing
and Stormwater
Management Report
Glen Allan Subdivision
Township of Mapleton

WELLINGTON ¢
RD. 45

|~ CENTRESTREET
| NORTHEASTERLY
% DRAINAGE OUTLET

-

LEGEND:

SITE BOUNDARY

——— we—  DRAINAGE AREA BOUNDARY

CATCHMENT NUMBER
% IMPERVIOUS

CATCHMENT AREA
IN HECTARES

ORIGINAL TOPOGRAPHICAL
CONTOUR (M.A.S.L.)

DIRECTION OF
SURFACE DRAINAGE

POST-DEVELOPMENT
CONDITION
STORM CATCHMENT
AREAS

Figure No. 6

(€BluclyEly

ENGINEERING

317033
January 2019
Scale: 1:1000




Functional Servicing
and Stormwater
Management Report
N \ Glen Allan Subdivision
| wewneton  Township of Mapleton

\ N - N\ \
7832 WELLINGTON RD. 45 \ A I \J@ N %, \S@Q 5, NORTHWESTERLY

. g ) —_
% @ @ EN 39550 39550\ £ "3@0 > 0, DRAINAGE OUTLET
AN\ ¢ = *"—s‘,\ C v \
— - —
= = —

e
//
/

V\m\\‘
'

7820
WELLINGTON 1

RD. 45
BLOCK 5

= - CENTRE STREET
% Q;&JQRTHE“ASTERLY ->

> ) _“TNA@E:OUTLET
‘ T

| [

)
J

Sy
A

e )
)
N T
\

LEGEND:

SITE BOUNDARY

——— we—  DRAINAGE AREA BOUNDARY

FILE:W:\Listowel\2017\317033 Glen Allan Subdivision\5 Work In Progress\Drawings\FSR FGURES\317033-07 PROPOSED STORM-OGS.dwg LAYOUT:PR. STM

LAST SAVED BY:Smacmillan, 1/25/2019 8:42:31 AM PLOTTED BY:Steve MacMillan - GM BluePlan 1/25/2019 8:44:31 AM

CENTRE /7" 0Gs CATCHMENT NUMBER
2.03| 20 % IMPERVIOUS
CATCHMENT AREA
IN HECTARES
W
8 L ORIGINAL TOPOGRAPHICAL
@) Iﬁ':J CONTOUR (M.A.S.L.)
ok
DIRECTION OF
T SURFACE DRAINAGE
BLOCK 15 ,
) 0.3m RESERVE - C :
r@:@#@ 7 7 -
7< ) Y A ! 8 SOUTH
N Y | 1/ ‘ MILL ST.
P \/\ J/ /
Figure No. 7
BLOCK 14 1 ‘ 7 I PI
25 SOUTH 11 SOUTH
oA WDENNG ¢ o o Lo (€]BluclyEly
( — OGS UNIT ENGINEERING
EASTERLY :
DRAINAGE OUTLET 35 SOUTH
MILL ST. 317033
January 2019
\ Scale: 1:1000




FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT

GM Blu a P an GLEN ALLAN SUBDIVISION

ENGINEERING GMBP FILE: 317033
JANUARY 2019

area for a fine particle distribution. The Hydro International FD-6HC unit is sufficiently sized to achieve these
quality control objectives and its supporting sizing calculations are included in Appendix ‘A’.

Within the subject property, the impervious surfaces not expected to drain to the OGS unit consist of portions
of proposed rooftop surfaces. Runoff draining from these rooftop surfaces is generally considered to be “clean
and receives further filtration as it is conveyed overland to the SWM facility.

As an overland flow route for a majority of the site, the capacity of the proposed westerly roadside swale along
South Mill Street must be considered in relation to expected major peak flows. From the MIDUSS modelling
included in Appendix A, the 100-year peak flow draining from Catchments 100 and 101 is expected to be
approximately 0.404 m?3/s prior to attenuation by the proposed SWM facility; during a Regional storm, an
approximately 0.390 m?3/s peak flow is expected prior to attenuation. The proposed roadside swale is
conservatively considered to provide sufficient capacity to convey the entirety of this approximately 0.404 m3/s
100-year peak flow. With the minimum slope of the roadside swale proposed at 0.5%, a minimum cross-
sectional flow area of 0.48 m? is proposed to ensure a sufficient capacity of approximately 0.409 m?3/s
(assuming Manning’s n = 0.027 for a maintained grass swale).

Along the westerly side of South Mill Street, south of George Street, the minimum width between the edge of
the proposed extension of the South Mill Street roadway and the subject property’s easterly boundary is
approximately 3.5 m. Assuming that the top of the roadside swale’s bank is setback 1 m from the edge of the
roadway, a swale having a 0.5 m bottom width, a 0.33 m depth, and 3:1 side slopes is expected to fit within the
minimum available width (2.5 m swale top width + 1 m setback from road). These minimum swale dimensions
yield a flow area of approximately 0.49 m? and a resulting capacity of approximately 0.426 m?3/s.

Under realistic conditions, a portion of this 0.404 m3/s flow would be expected to drain as piped flow via the
proposed storm sewer system and not as overland flow. Additionally, the entirety of Catchment 100 is not
expected to drain via this overland flow route as a portion of the peak flow would drain overland to the SWM
facility as sheet flow. Therefore, the proposed minimum 0.48 m? cross-sectional flow area of the proposed
roadside swale is expected to provide sufficient capacity as an overland flow and is considered viable given the
minimum available width along South Mill Street.

3.5.6 Routing

The hydrologic model MIDUSS was used to create the design storm runoff hydrographs and to route the
hydrographs. A copy of the final printout of the hydrologic modelling is appended in Appendix “A”.

The results of the routing analysis are as follows:
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Table No. 3:  Stormwater Management Facility - Stage/Storage/Discharge Capacities
Available Capacity Actual Capacity Used
Peak Storage Storage Storage Storage
Flow Volume Elevation Pe(arlrl](3'/:3|;)w Volume Elevation
(m3/s) (m°) (m) (m°) (m)
Bottom of Pond &
T/G Primary Outlet
Control Structure 0 0 394.00
(100 mm @ orifice)
2-Year 0.024 198 394.94
T/G Secondary
Outlet Control 0.024 204 394.95
Structure
(150 mm @ orifice)
5-Year 0.057 275 395.10
10-Year 0.060 360 395.26
25-Year 0.063 486 395.45
50-Year 0.066 596 395.60
Overflow Weir 0.066 600 395.60
100-Year 0.122 640 395.65
Regional 0.364 734 395.76
Top of Bank 0.493 766 395.79
Table No. 4:  Post-Development Condition Flow Rates
Outlet 2-Year 5-Year 10-Year 25-Year 50-Year | 100-Year | Regional
Easterly Outlet —
Catch. 100, 101 0.024 0.057 0.060 0.063 0.066 0.122 0.364
(controlled; m3/s)
Northwesterly
Outlet — 0.016 0.031 0.041 0.058 | 0.072 0.086 | 0.106
Catch. 200 ' ' ' ' ' ' '
(uncontrolled; m3/s)
Northeasterly
Outlet — 0.005 0.009 0.013 0.018 0.021 0.025 0.025
Catch, 300 ' ' ' ' ' ' '
(uncontrolled; m3/s)

The following table compares the post-development condition flow rates to the allowable release rates for the
full range of design storm events.
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Table No. 5: Comparison of Allowable Release Rates and Post-Development Condition Flow Rates

Outlet Condition 2-Yr. 5-Yr. 10-Yr. 25-Yr. 50-Yr. | 100-Yr. Reg.

Allowable
Release 0.032 0.062 0.087 0.125 0.155 0.188 N/A
Easterly Rates (m?/s)

Outlet Post-
Development 0.024 0.057 0.060 0.063 0.066 0.122 0.364
(m3/s)

Allowable
Release 0.019 0.037 0.052 0.074 0.093 0.114 N/A
Northwesterly | Rates (m?3/s)

Outlet Post-
Development 0.016 0.031 0.041 0.058 0.072 0.086 0.106
(m3/s)

Allowable
Release 0.005 0.010 0.013 0.019 0.023 0.028 N/A
Northeasterly | Rates (m3/s)

Outlet Post-
Development 0.005 0.009 0.013 0.018 0.021 0.025 0.025
(m3/s)

Therefore, the post-development peak flow rates from the site to the easterly, northwesterly and northeasterly
outlets are expected to be attenuated to less than, or equal to, the allowable release rates for all design storm
events up to, and including, the 100-year design storm event.

3.5.7 Maintenance Plan

To ensure that the stormwater management system continues to function as designed and constructed, we
recommend that the following inspections and maintenance activities be completed on an annual basis:

1. Is there any noticeable damage to the structures (i.e. outlet structures, overflow weirs)? If yes,
complete any necessary repairs and/or installation of replacement structures.

2. s there any noticeable damage to the asphalt/gravel and grassed swales (i.e. erosion, blockages)? If
yes, complete any necessary repairs.

3. Is there any indication of a spill (i.e. frothy water, oily sheen on the water)? If yes, investigate, inform
the appropriate agencies and complete the necessary clean-up and restoration.

4. Inspect all catch basins, and manholes. Remove and dispose of any accumulated sediment,
trash/litter, debris (i.e. sediment, garbage, leaves, etc.).

5. Inspect all swales and overflow locations. Remove and dispose of any accumulated sediment, trash/litter,
debris (i.e. sediment, garbage, leaves. etc.).

Please note that any structures identified during the annual inspection to be worn, missing or damaged are to be
repaired or replaced within 48 hours.

3.5.8 Annual Runoff Volumes Draining to the Easterly Outlet

A water balance analysis was completed for lands draining to the easterly outlet to confirm that the existing
condition annual runoff volume draining to it is maintained in post-development condition. From the proposed
development area, Catchments 10 and 11, and Catchments 100 and 101 are considered to contribute runoff
volume to the easterly outlet under existing and post-development conditions, respectively. In addition, with the
use of the Ontario Flow Assessment Tool provided by the Ministry of Natural Resources and Forestry, an
approximately 6.24 ha portion of southerly off-site lands is expected to drain to the easterly outlet in addition to
portions of the proposed development site.
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3.6

With reference to values provided in Table 3.1 of the Stormwater Management Planning and Design (SWMPD)
Guide, published by the Ministry of Environment, Conservation and Parks, existing condition ground cover of
the on-site and off-site lands draining to the easterly outlet are considered to be “moderately rooted crops”.
Under post-development condition, on-site lands are considered to be “urban lawns” and off-site lands are
considered to be maintained as “moderately rooted crops”. The soil type within the subject property is generally
characterized as Huron loam, as per the Wellington County Soils Map (Ontario Soil Survey Report No. 35)
published by the Department of Agriculture. Huron loam is known to be of the Hydrological Soil Group (HSG)
BC. Therefore, the average of the values provided for an HSG B and C soil in Table 3.1 of the SWMPD Guide
is considered for analysis purposes.

The values and methodology outlined by the SWMPD Guide provide the runoff volume expected to drain from
a given area generally without consideration of possible runoff volume reduction via conveyance measures.

Under post-development condition, the majority of the proposed surface grading within the portion of the site
proposed to drain to the easterly outlet meets the requirements of a “vegetated filter strip” as defined by the
Low Impact Development Stormwater Management Planning and Design (LIDSWMP) Guide published by the
Credit Valley and Toronto and Region Conservation Authorities. From the LIDSWMP Guide, “a conservative
runoff reduction rate for vegetated filter strips is 25% for HSG C and D soils and 50% for HSG A and B soils”.
As an HSG BC soil, Huron loam is considered to provide a conservative runoff reduction rate of 37.5%. Under
post-development condition, approximately 3.01 ha of the site is expected to be conveyed by vegetated filter
strips prior to discharging to the easterly outlet.

In consideration of the above discussion, the water balance calculations were completed and are attached in
Appendix “A” and as summarized in Table No. 6 below.

Table No. 6:  Water Balance Analysis Results

Annual Annual Annual
. o Post- Annual Net Change as
Hydrological Existing
Outlet Development Net Change a Percentage
Component Volume 3
md) Volume (m?3) of Ex.
(m®) Condition
Runoff 27,616 28,784 +1,168 + 4%
Easterly
Outlet
Recharge 7,691 7,640 -52 -1%
Note: The sum of existing and post-development annual recharge and runoff volumes are not equal as
evapotranspiration is not shown.

From Table No. 6, for the portion of on-site and off-site lands expected to drain to the easterly outlet, it is
expected that there will be an increase of approximately 4%, or 1,168 m3, in annual runoff volume under post-
development condition from existing condition. Therefore, a minor increase in the annual runoff volume
draining to the easterly outlet is expected which is considered to be relatively negligible given that this volume
drains over an annual basis.

Roadways

George Street will be constructed in general conformance with the Township’s typical road cross section as
shown in STD.DWG. No 101 of the Township’s Standards, including a 20.0m right-of-way, 8.5m wide asphalt
carriageway, 13.5m asphalt radius within the cul-de-sac and mountable curb and gutter as per OPSD 600.100.
The 8.5m wide asphalt roadway will provide enough room to accommodate parking along one side the street.
Typical road grades are anticipated to range from 0.65% to 4.0% with a standard roadway cross fall of 2.0%.
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3.7

3.8

South Mill Street, south of the intersection of George Street, will be reconstructed to match existing conditions
as a 6.0m wide gravel roadway. This gravel roadway will act as a maintenance access road to the stormwater
management facility as well as the major overland flow route for storms in excess of the 5-year design storm.
Due to the existing topography typical road grades are anticipated to range from 0.5% to 6.5% with a standard
roadway cross fall of 2.0%. The existing ditch on the east side of the street is to be maintained.

A Future Development Block (Block 13) is shown at the end of Centre Street to allow for the future construction
of a cul-de-sac at the end of Centre Street by the Township. The existing topography and vegetation in this
area may make construction difficult.

Utilities and Lighting

Local utility providers include Hydro One Networks, and Bell Canada. Both were contacted for comment
regarding the general location and capacity / size of their existing plant at the limits or boundaries of this
development and / or the general vicinity, and to provide preliminary comments regarding their desire to
service this subdivision and any anticipated opportunities or constraints associated with such servicing.

Hydro One Networks confirmed that there is 3-phase (8.32kV) and 1-phase (4.8kV) power readily available to
supply this development and that they don’t foresee any issues regarding the station and feeder capacity. That
being said, this information is based on the current condition of the distribution system, and can change without
notice, so a thorough study will be completed once this development has officially been put into the process.

Bell Canada has existing copper plant along South Mill Street, at the intersection of South Mill Street and Hill
Street. Since Bell doesn'’t place copper cable in new subdivisions any more, it would be fibre to the home or
nothing. Bell’'s process for servicing would be later, following the Draft plan application, and as detailed design
proceeds. Bell would then submit a Greenfield Template to the Bell Governance Board to seek approval. Their
decision at that time would be to either serve, to not serve, or to serve with a contribution from the Developer.
Bell also made note of another small development in a rural community where because the Developer's
contribution to install fibre to the home was so high the Developer declined Bell and the subdivision proceeded
with no wireline telecom provider.

The Township of Mapleton Development Standards include provisions for street lighting on all new internal
streets, at the Developer’s cost, which would be coordinated with Hydro One. The Township indicated that in a
rural setting the street lighting may not need to be to full urban standards as long as there is sufficient / safe
lighting at intersections and dead ends.

All lighting and utility infrastructure located within the cul-de-sac is to maintain a constant offset from the curb,
similar to the straight section of road, and not protrude into the street to ensure they are not struck by fire
vehicles.

Sediment and Erosion Control

A silt fence will generally be installed along the property boundary and along any environmentally sensitive
buffers/areas of the site. The silt fence will serve to minimize the opportunity for water borne sediments to be
transported from the site to the adjacent properties. Temporary straw bale check dams will be installed in
swales after the initial grading has been completed to slow flow rates and promote the settlement of water
borne sediments before they reach the silt fence.

Upon completion of area grading, any area not subject to active construction within an agreed timeframe will
be topsoiled and seeded as per OPSS 570 and 572.
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Inspection and maintenance of all silt fencing and straw bale check dams will start after installation is complete.
The silt fence and check dams will be inspected on a weekly basis during active construction or after a rainfall
event of 13 mm or greater. Maintenance will be carried out, within 48 hours, on any part of the features found
to need repair.

Once construction has been substantially completed and the ground surface is stabilized, the silt fence and
straw bale check dams will be removed, any accumulated sediment within the limits of the development will be
collected and removed and the site restoration will be completed.

After construction of the development, erosion and sediment transport will be minimal.

4. SUMMARY

In our opinion, the foregoing adequately demonstrates that development of the subject property as an urban
residential subdivision serviced with private drilled wells, private on-site sewage treatment facilities, municipal
storm sewers, a storm water management facility and utility services is achievable.

All of which is respectfully submitted.

GM BLUEPLAN ENGINEERING LIMITED GM BLUEPLAN ENGINEERING LIMITED
Per: Per:

lan Eriksen, P.Eng. Steven MacMillan, C.E.T.

Project Engineer Senior Technical Specialist
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GLEN ALLAN SUBDIVISION
TOWNSHIP OF MAPLETON
OUR FILE: 317033
JANUARY 2019

SWM FACILITY
DRY POND
ELEV INC SURFACE AVERAGE INCR. ACCUM
DEPTH AREA AREA voL STORAGE
voL
(m) (m) (sqm) (sqm) (cum) (cum)
394.00 0.00 0 0 0 0 Bottom of Pond; T/G of DICB-12
394.05 0.05 13 7 0 0.3
394.10 0.10 49 31 2 2
394.15 0.15 81 65 3 5
394.20 0.20 111 96 5 10
394.25 025 139 125 6 16
394.30 0.30 155 147 7 24
394.35 0.35 172 164 8 32
394.40 0.40 189 181 9 41
394.45 0.45 206 198 10 51
394.50 0.50 225 216 11 61
394.55 0.55 243 234 12 73
394.60 0.60 263 253 13 86
394.65 0.65 284 274 14 99
394.70 0.70 305 295 15 114
394.75 0.75 327 316 16 130
394.80 0.80 348 338 17 147
394.85 0.85 371 360 18 165
394.90 0.90 394 383 19 184
394.95 0.95 419 407 20 204 T/G of DICB-13
395.00 1.00 445 432 22 226
395.05 1.05 473 459 23 249
395.10 1.10 501 487 24 273
395.15 1.15 530 516 26 299
395.20 1.20 560 545 27 326
395.25 1.25 590 575 29 355
395.30 1.30 620 605 30 385
395.35 1.35 651 636 32 417
395.40 1.40 682 667 33 450
395.45 1.45 714 698 35 485
395.50 1.50 746 730 37 522
395.55 1.55 779 763 38 560
395.60 1.60 812 796 40 600 Weir
395.65 1.65 845 829 41 641 Overflow
395.70 1.70 879 862 43 684 Overflow
395.75 175 913 896 45 729 Overflow
395.79 1.79 941 927 37 766 Overflow; Min. T/ Pond Elv.
Primary Outlet Orifice Secondary Outlet Orifice Overflow Weir
Orifice Dia.: 100 mm Orifice Dia.: 150 mm T/ Bank 395.79 m
Orifice Area: 0.008 m? Orifice Area: 0.018 m? Overflow Elv 395.60 m
Coefficient: 06 Coefficient: 0.6 Height of Overflow 019 m
Invert Elev: 393.60 m Invert Elev: 393.55 m 29= 19.612 m/s?
Length = 3m
Flow = 0.424 m¥s
DISCHARGE
STORAGE PRIMARY SECONDARY | OVERFLOW TOTAL
ELEV STAGE VOLUME ORIFICE ORIFICE WEIR FLOW
FLOW FLOW FLOW
(m) (m) (cum) (cumls) (cu m/s) (cu m/s) (cumis)
394.00 0.00 0 0.000 0.000 0.000 0.000 Bottom of Pond; T/G of DICB-12
394.05 0.05 03 0.013 0.000 0.000 0.013
394.10 0.10 2 0.014 0.000 0.000 0.014
394.15 0.15 5 0.015 0.000 0.000 0.015
394.20 0.20 10 0.015 0.000 0.000 0.015
394.25 0.25 16 0.016 0.000 0.000 0.016
394.30 0.30 24 0.017 0.000 0.000 0.017
394.35 0.35 32 0.017 0.000 0.000 0.017
394.40 0.40 4 0.018 0.000 0.000 0.018
394.45 0.45 51 0.019 0.000 0.000 0.019
394.50 0.50 61 0.019 0.000 0.000 0.019
394.55 0.55 73 0.020 0.000 0.000 0.020
39460 0.60 86 0.020 0.000 0.000 0.020
394.65 0.65 99 0.021 0.000 0.000 0.021
394.70 0.70 114 0.021 0.000 0.000 0.021
394.75 0.75 130 0.022 0.000 0.000 0.022
394.80 0.80 147 0.022 0.000 0.000 0.022
394.85 0.85 165 0.023 0.000 0.000 0.023
394.90 0.90 184 0.023 0.000 0.000 0.023
394.95 0.95 204 0.024 0.000 0.000 0.024 T/G of DICB-13
395.00 1.00 226 0.000 0.055 0.000 0.055
395.05 1.05 249 0.000 0.056 0.000 0.056
395.10 1.10 273 0.000 0.057 0.000 0.057
395.15 1.15 299 0.000 0.058 0.000 0.058
395.20 1.20 326 0.000 0.059 0.000 0.059
395.25 125 355 0.000 0.060 0.000 0.060
395.30 1.30 385 0.000 0.061 0.000 0.061
395.35 1.35 417 0.000 0.062 0.000 0.062
395.40 1.40 450 0.000 0.063 0.000 0.063
395.45 1.45 485 0.000 0.063 0.000 0.063
395.50 1.50 522 0.000 0.064 0.000 0.064
395.55 1.55 560 0.000 0.065 0.000 0.065
395.60 1.60 600 0.000 0.066 0.000 0.066 Weir
39565 1.65 641 0.000 0.067 0.057 0.124 Overflow
395.70 1.70 684 0.000 0.068 0.162 0.229 Qverflow
395.75 1.75 729 0.000 0.068 0.297 0.366 Overflow
395.79 1.79 766 0.000 0.069 0.424 0.493 Overflow; Min. T/ Pond Elv.
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