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1. INTRODUCTION

This Functional Servicing Report (report) has been prepared by Strik, Baldinelli, Moniz Ltd. (SBM) to address the
first draft plan submission comments received from the Township of Southwold dated December 13, 2021,
from the Municipality of Central Elgin dated January 12, 2022, from the Kettle Creek Conservation Authority
dated December 17, 2021, a new coordination to the slope stability study by EXP dated April 7, 2022, and all
subsequent communications and conversations for the proposed Kettle Creek Subdivision development
located at 37719 Lake Line in Port Stanley, Ontario (Subject Site).

This report is intended to represent a component of the overall site design submission to the Municipality of
Central Elgin and should be read in conjunction with all other submitted documents. The following, along with
the Site Engineering Drawings 1-19, provided separately, have been prepared to address the Municipality’s
requirements for the subject site.

The proposed subject site is 14.89 ha site in area and is bordered by the Lake Line Right-of-way (R.0.W) to the
north and east. Kettle Creek Golf and County Club, and a Public School to the south, and River Road R.0.W to
the west. It is our understanding that the proposed development is to include approximately 70 single family
residential units, 18 semi-detached units, and 9 townhouse units (totalling 97 dwellings) with 6 additional
blocks allotted for open space and walkways.

The work has been executed following the most recent Municipality of Central Elgin Infrastructure Design
Guidelines and Construction Standards (IDGCS) 2004, per the discussions and request during the subdivision
consultation meeting on (December 3, 2019), The City of St Thomas Design Guidelines Manual (DGM) 2021,
Ministry of the Environment, Conservation and Parks (MECP) Design Guidelines for Drinking-Water Systems,
2008 (DGDWS), MECP Design Guidelines for Stormwater Management Planning and Design Manual
(SWMP&DM), and Ministry of Transportation Drainage Management Manual (MTO DMM).

11 EXISTING (PRE-DEVELOPMENT) CONDITIONS

Under pre-development conditions, the subject site is an open field consisting of an existing creek (open
channel portion of the Marr Drain) located adjacent to the southeast boundary line, within the subject site
property. Additionally, there is an existing municipality drain located within the property, as well as, an existing
building, and silo located on the west side of the property. As shown on the Existing Conditions, Removals, and
Sediment & Erosion Control Plan Sheets 3A & 3B, by SBM provided separately, the entire site drains to the
southeast of the property, towards the existing open channel portion of the Marr Drain. The pre-development
runoff coefficient (C) for the site is calculated to be 0.22.

1.2 PROPOSED (POST-DEVELOPMENT) CONDITIONS

Post-development conditions were obtained from Engineering Drawings by SBM, provided separately (see
Master Servicing Plan, Sheet 4A & 4B). Under the post-development conditions, the site will be comprised of 70
single family residential units, 18 semi-detached units, and 9 townhouse units (totalling 97 dwellings) with 6
additional blocks allotted for open space and walkways. As per the municipality’s IDGCS for single family/semi-
detached dwellings, the runoff coefficient (C) for single family residential ranges from 0.35 - 0.75. Therefor, 0.5
was used for the post-development runoff coefficient for both the single family and semi-detached residential
dwellings on this site. When also considering the imperviousness of the R.O.W. which was calculated to be
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0.57, the composite runoff coefficient for both the single family/semi-detached dwellings and the right of way
is 0.52 as shown in stormwater management (SWM) calculations provided in Appendix E.

2. SANITARY SERVICING

According to the Carlow Road watermain replacement — Phase 1 drawing, dated February 2012, and provided
in Appendix A, there is an existing 200 mm diameter combined sewer in the Carlow Road R.O.W., that is
directed to an existing pumping station that ultimately pumps the flows up Lake Line and discharges into the
treatment facility on Scotch Line. According to the Master Servicing Plan Sheets 4A & 4B of the engineering
drawings, provided separately, the site’s sanitary sewer is proposed to extend southeast through the existing
Kettle Creek Golf and Country Club lands (same ownership as development), then extend easterly through the
existing arena located southeast of the proposed site, and ultimately discharging into the existing 200mm
diameter combined sewer in the Carlow Road R.O.W. The 200 mm diameter combined sewer currently does
not have enough capacity from the proposed connection to the existing pumping station for the proposed
flows, therefore the existing 200 mm diameter combined sewer downstream of the proposed sanitary sewer
connection in the Carlow Road R.O.W. will be replaced with a 375 mm diameter and 450 mm diameter sewer
to convey existing and proposed sanitary flows to the pumping station. The existing pumping station has been
confirmed by the Municipality to have sufficient capacity for the additional flows.

The site was divided into eighteen (18) sanitary catchments areas (A201 to A218). Four (4) external catchment
areas (EX201 to EX204) which are currently discharging sanitary flows to the existing 200 mm diameter
combined sewer in the Carlow Road R.O.W. were also included in the Sanitary Design Sheet as shown on the
Sanitary Catchment Areas Plan, Sheet 7, provided separately. The population for each sanitary catchment was
calculated using the low-density population of 3.5 people per unit, as per Municipality’s IDGCS. For EX202, the
population of 707 is calculated by adding 600 (for elementary school from the DSRM 2022 section 3.8.1) plus
82 (for the arena) plus 25 (number of lots 7 * 3.5 people/unit). The sanitary peak flow was calculated by
multiplying population in each sanitary catchment area by the average usage of 400 litres per day per capita.
The sanitary peak design flow for the entire site area was calculated by adding residential peak flow and the
infiltration allowance of 0.20 litres per second per hectare. These calculations are provided in the Sanitary
Design Sheet, Sheet #8, provided separately.

The sanitary design sheet shows that the proposed sanitary sewers at the proposed slopes have sufficient
capacity to convey the subject site’s proposed sanitary peak design flow of 8.38 L/s to the sanitary sewer in the
Carlow Road R.0.W., and ultimately to the existing pumping station. Refer to the Sanitary catchment Areas
Plan and Sanitary Design Sheet on Sheets 7 and 8 respectively, provided separately.

Additional to the values calculated from the above, the storm portion of the existing 200 mm combined sewer
(EX 203) was accounted for with approximately 0.08 ha tributary to the existing catch basin on the SAMH 2 to
SAMH 15 pipe section, this was calculated assuming a time of concentration of 20.0 minutes (inlet time
according to Municipality of Central Elgin) and runoff coefficient ‘C’ of 0.7 to add approximately 8 L/s to
catchment EX202 under the 2-year design storm.

The storm portion of the existing 200 mm diameter combined sewer north of SAMH 15 has been estimated
with a catchment area of 0.78 ha of storm drainage that is tributary to the existing 200 mm diameter combined
sewer north of SAMH 15 based on the catch basins in Carlow Road R.O.W. north of SAMH 15. The storm flows
were calculated assuming a time of concentration of 22.9 minutes (approximately 175 m from top of assumed
catchment, limited at 1 m/s adjustment from 20.0 minutes) and runoff coefficient ‘C’ of 0.7 to add
approximately 74 L/s to catchment EX203 under the 2-year design storm.
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The existing 200 mm diameter combined sewer north of SAMH 15 was calculated to have a capacity of 46.3 L/s
and an estimated design flow of 75.35 L/s. Therefore, in a conservative scenario, the 200 mm diameter
combined sewer north of SAMH 15 is assumed not to meet the existing capacity requirements. To compensate
for the non-compliance, it is assumed that the excess flows under the 2-year design storm from Catchment
EX203 will flow overland from the catch basins north of SAMH 15 to the catch basins within EX202 (south of
SAMH15). Therefore, the difference between the design flow of 75.35 L/s and the assumed pipe capacity of
46.3 L/s were added to Catchment EX202 to ensure sufficient capacity has been provided in the combined
sewer. The section of pipes between SAMH 9, SAMH 2, and SAMH 15 has been upsized to 375mm at @ 0.15%
and 450mm @ 0.16% respectively to accommodate these flows. Under existing conditions, the excess flows
that are not currently captured (in the conservative scenario) continue to flow overland to the south and
ultimately outlet at the Marr Drain crossing of the Carlow Road R.O.W.

Based on the above assumption, adequate capacity has been provided in the combined sewer upgrade in the
Carlow Road R.O.W. during the 2-year storm event and the overall design. Please see design sheet #8 in the
drawings.

3. WATER SERVICING

According to scan showing the existing watermain information in the Lake Line R.0.W., provided in Appendix B,
there is currently a 200mm diameter watermain in the Lake Line R.0.W., available to service the subject site. A
200 mm watermain is proposed to be connected to the existing 200 mm diameter watermain in the Lake Line
R.O.W. The subject site is proposed to be serviced by a 150 mm diameter watermain connected to the
proposed 200 mm diameter watermain connected to the 200 mm watermain in the Lake Line R.O.W.

The hydraulic grade line (HGL) for the watermain connection was calculated by adding the residual pressure
(for each demand scenario) to the estimated elevation of watermain connection at Lake Line R.0.W., based on
hydrant flow test done on January 18, 2021, and water demand calculations provided in Appendix B. These
conditions were applied to review the available water supply in the analysis.

Hydraulic demand calculations were considered with the normal water usage of residential occupancy as per
the municipality’s IDGCS Section 5 and MECP DGDWS Section 3. The design parameters are presented in the
Section 5.1 below. Water servicing for the site is shown on Sheet 9, provided separately.

3.1. Design Criteria

The design parameters outlined below are based on the Municipality’s water design standards found in Section
5 of the IDGCS, dated June 2004, The City of St Thomas DGM, and Section 3 of the MECP DGDWS:
* An average demand of 400 L/person per day
¢ Low & medium density residential of 3.5 persons per unit
*  Minimum water pressures to be maintained in the distribution system of:
o Minimum of 140 kPa (20 psi) at maximum day demand flow plus fire flow
o Minimum of 275 kPa (40 psi) at maximum hourly demand flow
o Minimum of 275 kPa (40 psi) at average day demand flow
e Maximum residual pressure in the distribution system should not exceed 700 kPa (100 psi)
e Peaking factors of 3.6 for maximum day and 5.4 for maximum hour
e Minimum 150mm diameter watermain size for systems designed to provide fire protection
according to the City of St Thomas DGM.
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e 1.5 m/s and 3 m/s maximum velocity during maximum hour domestic flow and fire flow
conditions respectively (based on MECP DGDWS)

e Hazen Williams C factor of 100 for 150 mm and 110 for 200 mm diameter watermain according
to section 5.4 of IDGCS

3.2. Design Software

The modeling software, EPANET V2, was used to calculate the hydraulic loads and aging of the system. In this
case, the network consists of pipes, nodes (pipe junctions), and sources. EPANET calculates the flow rate and
velocity of water in each pipe and the pressure at each node based on the total head at the connection points
(source) and design demands assigned to select nodes. The network map with nodes and links (Water
Distribution System Layout) for the average day and maximum hour is provided in Appendix C. The network
map with nodes and links (Water Distribution System Layout) for the maximum day plus fire flow is provided in
Appendix D.

3.3. Design Assumptions

The EPANET watermain maximum day plus fire flow conditions model was designed with a conservative
approach analyzing only the most conservative scenario hydrant (Node H4) located furthest from the
watermain source (Node 1). The assumption to this design was that the point furthest from the sources will
produce the lowest pressure in the watermain during maximum day plus fire demand scenario. If the most
conservative hydrant meets the pressure conditions, then the other proposed hydrants that are located closer
to the source (Node 1) will have sufficient pressure.

3.4. Domestic Water Demand

Hydraulic demand calculations were considered with the normal water usage of residential occupancy as per
municipality’s IDGCS, Section 5, presented in the section 5.1 above. An average daily water demand for
selected nodes was determined based on the number of units for each node, the low & medium density
residential (3.5 persons per unit), and the average day domestic (residential) demand per capita (400 L/person
per day). Maximum day and maximum hour flows were determined by multiplying the average daily flow by
the established peaking factors. The water demand calculations are provided in Appendix B.

3.5. Fire Flow Demand

Hydrant maximum separation of 150m in accordance with the municipality’s IDGCS was used in the design. The
proposed site servicing plan attached separately shows that the seven (7) hydrants proposed for the site are
sufficient.

The fire-fighting demand was calculated in accordance with the Water Supply for Public Fire Protection (Fire
Underwriters Survey). Refer to fire flow calculation in Appendix B for detailed information. The design
parameters of the conceptual building area of 300 m? per dwelling (single family dwelling), wood-frame
construction, and combustible fire hazard contents. Fire flow + max day flow rate of about 4,626 L/min was
calculated. The calculations must be verified after flow tests to confirm available firefighting flow.

3.6. Project Design Results
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The detailed EPANET results tables for average day, maximum hour, and maximum day plus fire flow demand
scenarios are presented in Appendices C and D, respectively. The EPANET V2 modeling software output results
(Appendices C and D) show that the proposed water distribution system is in compliance with the
municipality’s IDGCS requirements for water supply, pressure in the system and MECP DGDWS requirements
for velocities in the system.

The average day demand flow results presented in Appendix C show that the proposed water distribution
system has a maximum pressure of 70.55 m (100.3 psi or 691.7 kPa) at Node J11, which is marginally less than
700 kPa as specified by MECP DGDWS. To address quality concerns, current standards dictate that water shall
not remain unused in the watermain for more than 72 hours under average day demand. The results show that
the maximum age of water in the watermain is 24.09 hours at Node J7, which is less than the 72 hours
requirement.

The maximum hourly flow results presented in Appendix C show that the minimum pressure in the system is
65.48 m (93.1 psi or 642.0 kPa) at Node HYD1, which is greater than 275 kPa (40 psi) required by the
Municipality’s IDGCS. The maximum velocity during the maximum hour demand is 0.27 m/s at Link 1, which is
less than the maximum velocity under maximum hourly flow scenario of 1.5 m/s required by MECP DGDWS.

The maximum day flow plus fire flow demand were calculated for the most conservative hydrant (Node HYDA4).
Result presented in Appendix D shows that the lowest pressure in the system is 25.7 m or 251.91 kPa (36.5 psi)
at Node HYD4, which is higher than minimum required pressure of 140 kPa (20 psi) during maximum day
demand plus fire flow as per the IDGCS. The maximum velocity in the system during the maximum day plus
fire-flow demand is 2.45 m/s at Link 1, which is less than the maximum velocity of 3 m/s required by MECP
DGDWS.

The maximum day plus fire flow scenario was modelled to determine the maximum flow that could be drawn
from most conservative scenario hydrant at minimum of 20 psi throughout the proposed development. Result
presented in Appendix D shows the most conservative scenario hydrant (Node HYD4) could provide a flow of
5,147.4 L/min (1,359.8 GPM) at 20psi. The above confirms that the other hydrants in the site will have a flow
greater than 5,147.4 L/min (1,359.8 GPM) at 20psi. A proposed fire hydrant colour class table per NFPA 291 has
been included in Table 1 for consideration. As these results are computed through modelling (EPANET V2), flow
tests should be completed once the lands have been developed to confirm the hydrant colour coding that
should be applied.

Hydrant Flowrate @ 20 psi Class Colour

Hydrant Node HYD4 5,147.4 L/min (1,359.8 GPM) Class A* Green*

* To be confirmed by Ontario Clean Water Agency after buildout of the subdivision
Table 1: Hydrant Colour Class Table

4, STORM SERVICING AND STORMWATER MANAGEMENT
4.1. Storm Servicing

Under pre-development conditions, there are no existing storm sewers on site. According to the Marr Drain
plan and details by Spriet Associates, dated May 23, 1991, provided in Appendix E, the Marr Drain passes
through the subject site and advances southeast of the subject site towards the open-channel portion of the
Marr Drain. Under post-development conditions, a storm sewer system will be installed to collect and convey
minor runoff (2-year storm) from the subject site to a proposed stormwater management (SWM) dry pond
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located southeast of the subject site. Major flows will be conveyed to the proposed SWM pond by site grading.
The portion of the Marr Drain located within the site will be removed and relocated to tie into the subject site’s
storm sewer. The proposed SWM dry pond will discharge flows to the downstream open channel portion of the
Marr Drain.

The site was divided into twenty-two storm catchments areas (A201 to A220, U201, and U202). The proposed
site collects flows from external areas and discharges to the open channel portion of the Marr Drain located
southeast of the site. Therefore, external areas (Ext201 to Ext207) will discharge minor and major storm flows
through the site’s storm sewer system and overland flow route, see Storm Catchment Areas Plan Sheet 5
provided separately. The storm sewer design sheet (Sheets 6A & 6B provided separately) shows that the
proposed storm sewers at the proposed sizes and slopes have sufficient capacity to convey the proposed sites
and external lands’ minor flows (2-year storm) to the proposed SWM dry pond.

The major flows from the subject site and external lands will be safely conveyed by site grading to the overland
flow routes (Blocks 91, 92 and 93) and discharge to the SWM dry pond. See Subdivision Grading Plan Sheets
10A — 10C provided separately. For the storm servicing drawings and additional information, refer to the Site
Master Servicing Plan (Sheets 4A & 4B), Storm Sewer Catchment Area Plan & Design Sheet (Sheets 5, 6A & 6B),
and Site Grading Plan (Sheets 10A-10C), provided separately.

4.2. Stormwater Management
4.2.1. Rainfall Data

SBM compared the Chicago distribution derived from the IDF values found in the City of St Thomas Design
Standard to the City of London Chicago distribution. Comparison showed that the Chicago distribution derived
from the IDF values found in the City of St Thomas Design Standard, produced half the rainfall as City of London
Chicago distribution, which does not seem appropriate due to the proximity of the 2 cities.

The Chicago distribution on Table 2 was derived from the Intensity-Duration-Frequency (IDF) Parameters
obtained from Environment and Climate Change Canada Rain Gauge Information dated 27th of February 2019 for
The St Thomas WPCP ID ON_6137362 (Table 2b) from 1926 - 2007 provided in Appendix E, which shows similar
rainfall to the City of London.

The Intensity from Table 2b of the above rain gauge information was inputted in Miduss IDF Curve Fit tools (as
shown in MIDUSS IDF to Chicago Conversion) to produce the Chicago Distribution parameters. The St Thomas
WPCP Chicago Rainfall Distribution Parameters are shown in Table 2 below:

Return Parameters
Period (Years) a b C

2 737.970 7.382 0.8035

5 1009.820 7.472 0.8055
10 1178.220 7.382 0.8049
25 1398.350 7.382 0.8048
50 1497.170 6.876 0.7978
100 1634.380 6.798 0.7954

Table 2: St. Thomas WPCP Chicago Distribution from MIDUSS IDF Curve Fit Tools
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Hyetographs for the 2 to 100-year rainfall events were created using the Ministry of Transportation of Ontario
Drainage Management Manual (MTO DMM) intensity equations (Appendix E). The time and intensity values
obtained from the hyetographs were inputted into the stormwater management model as a time series.

4.2.2. PCSWMM Pre-Development Modelling

Personal Computer Storm Water Management Model (PCSWMM) software was used for stormwater quantity
modelling. Under pre-development conditions, the site was shown as three (3) catchment areas. External area
Ext101 was also modelled to discharge flows to the open channel portion of the Marr Drain. These areas are
shown on Sheets 3A & 3B of the engineering drawings provided separately. The sub-catchment parameters are
shown in the pre-development sub-catchment parameter table (Table 1) of the SWM calculation provided in
Appendix E.

From the sub-catchment parameter table, the flow length is the approximate distance from the highest to the
lowest point of a sub-catchment. The percent impervious was obtained by converting the runoff coefficient value
for each sub-catchment. The manning’s n coefficient and depression storage values were obtained from the
Storm Water Management Model User’s Manual Version 5.1 (SWMMUM), and the CN numbers were obtained
from A.4 of Storm Water Management Model User's Manual Version 5.1 with an average hydrologic soil group of
C for the entire site as confirmed by EXP geotechnical engineers via email dated July 5, 2021. The sub-catchment
parameters were inputted into the PCSWMM pre-development condition model.

The existing condition model contains 1 outfall, matching the existing condition runoff outlet resulting from the
existing site topography. The peak runoff from the outfall for each rainfall event is tabulated in Table 3 of the
SWM calculations provided in Appendix E.

The PCSWMM pre-development model layout provided in Appendix F shows the sub-catchment and the
associated outlet and outfall. The modelling results for each rainfall event are also provided in Appendix F.

4.2.3. PCSWMM Post-Development Modelling

PCSWMM modelling software was used to quantify post-development runoff into the SWM dry pond and
orifice flow control was used to discharge to the open channel portion of the Marr Drain located southeast of
the site to match pre-development flow rates. This model was used to verify that post-development flow rates
and volumes did not exceed the allowable values for all outlets, and to calculate the required SWM dry pond
storage and restricted flow rates. The post-development model was produced according to the Storm
Catchment Area Plan Sheet 5 by SBM (provided separately), which were also used for the catchment area
identification numbers. As previously mentioned, the stormwater management quantity objective for the site
is to attenuate the post-development flows to the pre-development levels. Catchment parameters have been
provided in Table 2 of the SWM calculation provided in Appendix E.

The PCSWMM post-development model includes catchments (defined catchment areas), junctions (structures),
links (culverts), and storage nodes (ponding areas), matching parameters shown in the Storm Sewer Catchment
Area Plan Sheet 5, and the Subdivision Grading Plan, Sheets 10A-10C. The post-development modelling layout
provided in Appendix G shows each sub-catchment and the associated outlet and outfall. The post-
development modelling results for each rainfall event are also provided in Appendix G.

“Minor and major” storm event flows will be directed to different storage areas and discharge points on the
site by various means. Storm water runoff from the front of residential lots will be directed to the R.O.W and
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flows within the asphalt surface in the R.O.W. will be captured by catchbasins and outletted to roadside
ditches. Residential lot flows will typically be directed to the rear yard, and will either be stored in a spreader
swale, or directed to another storage area via weir. Flows collected in spreader swale will pond until they reach
the crest of the spreader swale and will overflow into their respective outlet. Each storage is linked to the rear
yard catchbasin, catchbasin, or junction by a 0.6x0.6 orifice which will not affect the model since the
downstream conduit is smaller in size. The minor (2-Year Storm) and major (100-Year Storm) flows will be
discharged through the orifice located within the SWM dry pond outlet structure. The orifice has been
designed to restrict the 2 to 100-year post-development flows to the pre-development levels. A weir has been
provided to outlet excess runoff during major storm event (greater than the 100-year storm). A minimum 0.3m
freeboard has been provided between the weir elevation and the lowest elevation between the SWM pond
and the abutting Lots. As shown in the Table 3 of the SWM Calculations, sufficient storage is provided in the
proposed SWM dry pond to meet the SWM objectives for this site. As shown on the engineering drawings
provided separately, road accesses to the pond are proposed for cleaning and maintenance of the pond.

For Branch A, the minor flows will be carried out through the proposed pipe going from MDCB 4 to MDDICBMH
5. It will not be able to convey the minor flows sufficiently, it will get some of the flows out, but it will mostly
just be a positive outlet for full draw down of the ponded area after the storm rather than a properly designed
typical gravity pipe. Once MDDICBMH 5 starts to back up, the major flows will be conveyed through the
1200mm diameter pipe going from MDDICBMH 5 to MDMH 6.

The proposed dry SWM pond has a maximum depth (from bottom of pond to the weir) of 1.89m. The
volumetric storage capacity of the dry SWM pond is approximately 4,208.99 m? as shown in stage-storage table
provided in Appendix E. The storm flows discharged from the dry SWM pond will be controlled by a 430mm
orifice, installed at an elevation of 176.97m, which is proposed to be installed in the dry SWM pond outlet
structure.

4.3. Quality Controls

It is proposed to install an Qil and Grit Separator (OGS) Stormceptor EFO10 upstream of the SWM dry pond to
provide at least 70% TSS removal for the subject site in accordance with Table 3.2 of the MECP SWMP&DM for a
“normal” protection level. See Appendix E for all details and calculations for the EFO10 Stormwater Treatment
Unit. OGS inspection and maintenance schedule is recommended to be maintained by the Contractor during
construction and by the owner after construction as it is the owner’s responsibility to maintain these devices in
accordance with current standards and policies.

5. SEDIMENT AND EROSION CONTROL MEASURES

Complementary to the site servicing and grading design for the site, sediment and erosion control details and
notes have been included with the Site Engineering design. This should alleviate the off-site migration of
sediments by incorporation of various best management practices and control measures. Such controls may
include but are not limited to silt fencing, silt sacks for inlet grate protection (catch basins, and catch basin
maintenance holes), tree preservation fencing and erosion control blanket treatment of significant fill/cut
slopes. Suitable precautions should be undertaken in maintaining and monitoring these controls during the
construction phase. The control measures to be implemented on site should include:

* Protect all exposed surfaces and control all runoff during construction;
¢ Sediment and erosion control measures to be removed at completion of project (following completion
of base asphalt and sod);

Strik, Baldinelli, Moniz Ltd. 9



www.sbmltd.ca SBM-18-0530

e Maintain erosion control measures during construction;

e All collected sediment to be disposed of at an approved location;

e Minimize area disturbed during construction;

e All dewatering to be disposed of in an approved sedimentation basin;

e Protect all catch basins, maintenance holes and pipe ends from sediment intrusion with geotextile
fabric (Terrafix 270R), silt sacks, or approved equal;

¢ Keep all sumps clean during construction;

e Prevent wind-blown dust;

e Straw bales to be used in localized areas as directed by the engineer during construction for works
which are in or adjacent to flood lines, fill lines and hazardous slopes;

e Straw bales to be terminated by rounding bales to contain and filter runoff;

e Contractor to supply sediment erosion control measures and emergency plan (including emergency
contacts) in case of SEC measures failure, extreme weather conditions, or spills. Any spills are to be
reported to the MECP at 1-866-6638477 toll free;

¢ Sediment and Erosion Control measures shall be repaired without delay by the owner’s contractor as
instructed by the contract administrator/engineer at no expense to the owner;

¢ On-site sediment and erosion control measures are to be reviewed and modified to meet the changing
site;

e Sediment and Erosion Control measures are to be inspected weekly or following significant rainfall
events;

¢ Obtain approval from the governing Conservation Authority prior to construction for works which are
in, or adjacent to flood lines, fill lines and hazardous slopes; and

e All of the above notes and any sediment and erosion control measures are at the minimum to be in
accordance with the ministry of natural resources guidelines on sediment and erosion control for urban
construction sites.

¢ Sediment and erosion control measures to be removed at completion of project (following completion
of base asphalt and sod).

The above noted items have also been placed on the Engineering Drawing Sheets 3A & 3B under the Sediment
& Erosion Control Measures for reference on-site.

6. LIMITATIONS

This report was prepared by SBM for Strathroy Turf farms Inc. and the Corporation of the Municipality of
Central Elgin. Use of this report by any third party, or any reliance upon its findings, is solely the responsibility
of that party. SBM accepts no responsibility for damages, if any, suffered by a third party as a result of
decisions made or actions undertaken as a result of this report. Third party use of this report, without the
express written consent of the Consultant, denies any claims, whether in contract, tort, and/or any other cause
of action in law, against the Consultant.

All findings and conclusions presented in this report are based on information as it appeared during the period
of the investigation. This report is not intended to be exhaustive in scope, or to imply a risk-free facility. It
should be recognized that the passage of time may alter the opinions, conclusions, and recommendations
provided herein.
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The design was limited to the documents referenced above and on SBM’s drawings, provided separately. SBM
accepts no responsibility for the accuracy of the information provided by others. All designs and
recommendations presented in this report are based on the information available at the time of the review.

7. CLOSURE

We trust this report meets your satisfaction. Should you have any questions or require further information,
please do not hesitate to contact us.

Respectfully submitted,
Strik, Baldinelli, Moniz Ltd.

Planning e Civil e Structural ® Mechanical e Electrical

2 e, i

Kevin Moniz, P.Eng Rawan Safieddine, M.Eng
Principle Engineer Civil EIT |

Nelson Guiot, P.Eng.
Associate ll, Civil Division Manager

Strik, Baldinelli, Moniz Ltd. 11



www.sbmltd.ca SBM-21-2211

APPENDIX A

Carlow Road Watermain Replacement As-Constructed Drawing — Phase 1 Drawing

Strik, Baldinelli, Moniz Ltd.
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APPENDIX B

Scan Showing Watermain Information in The Lake Line R.O.W
Hydrant Flow Test
Water Demand Calculations (Average Day, Max. Hour and Max. Day plus Fire flow)
Average Day and Max. Hour HGL Calculations
Fire Flow Calculation

Strik, Baldinelli, Moniz Ltd.
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HETEK

SOLUTIONS INC.

Central Elgin (Port Stanley) Hydrant Flow Test Report

Date: 18-Jan-21 Time: 11;12 AM Operator: Lucas/Hodder
Test Hydrant Information:
Number: 1 Elevation: n/a
N.F.P.A. Colour Code: BLUE Location: 3830 Union Road
STATIC PRESSURE: 90 psi Hyd# 1
RESIDUAL PRESSURE: 76 psi
HPR S/N: 1199
Flow Hydrants Information:
Hydrant HPR Outlet Coefficient Pitot Gauge Flow
No. No. Dia. (in.) (~0.9) Reading (psi) (USGPM)
#1 n/a 25 0.9 60 1298
Total Flow (USGPM) 1298
Available Flow At Test Hydrant at 20 psi 3096 USGPM 2559 IGPM
Available Flow At Test Hydrant at 10 psi 3328 USGPM 2750 IGPM
Pressure - Flow Graph at Test Hydrant
100 1
90
= 8
2 70
> 60
5 s0
§ 40
& 30
20
10
1}
0 500 1000 1500 2000 2500 3000 3500 4000
Flow (USGPM)

Comments/Discrepencies/Diagram:

Fire Hydrant is located at northeast corner of Carlow Road & Warren Street

*NOTE: Graph updated by SBM to show Flow on X axis and Pressure on Y axis.

2085 Piper Lane, London, Ontario N5V 3S5
(519) 659-1144




STRIK

BALDINELL
el MONIZ

PLANNING * CIVIL * STRUCTURAL * MECHANICAL + ELECTRICAL

LONDON LOCATION
1599 Adelaide St. N., Units 301 & 203
London, ON N5X 4E8
P: 519-471-6667

www.sbmltd.ca

DOMESTIC WATER DEMAND CALCULATION

DATE:
JOB No.:

Client:
Project:
Location:

For data entry
Calculated, not for data entry

July 14, 2022

SBM-18-0530

Strathroy Turf Farms Ltd.

Kettle Creek Subdivision

37719 Lake Line, Port Stanley, Ontario

KITCHENER LOCATION
1415 Huron Rd., Unit 225
Kitchener, ON N2R 0L3
P: 519-725-8093

sbm@sbmitd.ca

Values as per MECP Design Guidelines for Drinking Water System (DGDWS) and Central Elgin Infrastructure Design Guidelines and Construction

Standards (IDGCS)

Avg. Residential Day Demand =400 L/D/cap=  0.00462963 L/s/cap As per Chapter 5.2.2 of IDGCS
Max. Day Peaking Factor = 3.6 As per Table 3-3 of MECP DGDWS
Max. Hour Peaking Factor = 5.4 As per Table 3-3 of MECP DGDWS
Residential Population Density = 3.5 ppl/unit As per Chapter 4.2.1 A of IDGCS

Note: Peaking Factors from MECP DGDWS was used as per Section 5.2.2 of IDGCS

Domestic Water Demand

Node Units Population Avg. Day (L/s) Max. Hour (L/s) Max. Day (L/s)
1-Sourcel 0 0 0.000 0.000 0.000
2 - Units 44-51 8 28 0.130 0.700 0.467
3 - Units 1-9 & 52-59 17 60 0.275 1.488 0.992
4 - Units 10-17 & 60-63 12 42 0.194 1.050 0.700
5 - Unit 18-23 & 64-68 11 39 0.178 0.963 0.642
6 - Units 24-28 & 69-70 7 25 0.113 0.613 0.408
7 - Units 29-34 & 81 10 35 0.162 0.875 0.583
8 - Units 35-43 9 32 0.146 0.788 0.525
9 - Units 76-79 (Semi-Detached) & 80 13 46 0.211 1.138 0.758
10 - Units 71-75 (Semi-Detached) 10 35 0.162 0.875 0.583
TOTAL: 97 340 1.572 8.488 5.658
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PLANNING « CIVIL « STRUCTURAL « MECHANICAL - ELECTRICAL

Average Day and Max Hour HGL

For data entry

Calculated, not for data entry

DATE: July 14, 2022

JOB NO.: SBM-18-0530

Client: Strathroy Turf Farms Ltd.

Project: Kettle Creek Subdivision

Location: 37719 Lake Line, Port Stanley, Ontario

Average Day Demand (L/s) = 1.57
Average Day Demand (L/min) = 94.31

Max Hour Demand (L/s) = 8.49
Max Hour Demand (L/min) = 509.25

Average Day Pressures

90.00
Provided Supply Flow Rate @ 20.00
Using linear interpolation, residual pressure at required flow= 89.44

Pressure @ Average Day Demand = 89.44
Pressure @ Average Day Demand = 62.90

Approximate Watermain Elevation @ Node 1 (Lake Line) Connection: 186.39

Approximate HGL Elevation @ Node 1 (Lake Line) Connection: 249.29

Max Hour Pressures

90.00
Provided Supply Flow Rate @ 20.00
Using linear interpolation, residual pressure at required flow= 86.96

Pressure @ Max Hour Demand = 86.96
Pressure @ Max Hour Demand = 61.15

Approximate Watermain Elevation @ Node 1 (Lake Line) Connection: 186.39

Approximate HGL Elevation @ Node 1 (Lake Line) Connection: 247.54

*Refer to the Provided Hydrant Flow Tests by Hetek Solutions Inc. Dated January 18, 2021

LONDON LOCATION
1599 Adelaide St. N., Units 301 & 203
London, ON N5X 4E8
P:519-471-6667

www.sbmltd.ca

*psi (620.53 kPa) =
*psi (137.9 kPa) =
psi (616.64 kPa) =

psi
m head of water

*psi (620.53 kPa) =
*psi (137.9 kPa) =
psi (599.56 kPa) =

psi
m head of water

KITCHENER LOCATION
1415 Huron Rd., Unit 225
Kitchener, ON N2R 0L3
P: 519-725-8093

sbm@sbmltd.ca

0

11719.6

*L/min (0 USGPM)
*L/min (3096 USGPM)

94

L/min (25 USGPM)

11720

509

*L/min (0 USGPM)
*L/min (3096 USGPM)
L/min (135 USGPM)
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SIRIK 1599 Adelige . . Unfa 301 6203
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Water Supply for Public Fire Protection (Fire Underwriters Survey)

For data entry

Calculated, not for data entry

DATE:
JOB NO.:

Client:
Project:
Location:

July 14, 2022
SBM-18-0530

Strathroy Turf Farms Ltd.
Kettle Creek Subdivision
37719 Lake Line, Port Stanley, Ontario

F=220xCxVA

KITCHENER LOCATION
1415 Huron Rd., Unit 225
Kitchener, ON N2R 0OL3
P: 519-725-8093

sbm@sbmltd.ca

Type of Construction: Wood-Frame 1.5
Fire Hazard of Contents: Combustible 1.00
Total Floor Area, m”: 300.00

Sprinklered: No 1.0
Separation, Side 1: 0to3m 25%
Separation, Side 2: 0to3m 25%
Separation, Side 3: 20.1to 30m 15%
Separation, Side 4: 20.1 to 30m 15%

Sum of Separation Coefficients (Shall Not Exceed 75%: ) 75% |

F, L/min (Shall not exceed 45,000 L/min or be less than 2,000 L/min)=

4287 L/min

Maximum Day Demand=

339 L/min

Required Supply Flow Rate, L/min = 4626

Provided Supply Flow Rate @ 90.00

20.00

Using linear interpolation, residual pressure at hydrant = 59.26
Pressure @ Max Hour Demand = 59.26 psi
Pressure @ Max Hour Demand = 41.67 m

Approximate Watermain Elevation @ Node 1 (Lake Line) Connection: 186.39

Approximate HGL Elevation @ Node 1 (Lake Line) Connection: 228.06

*Refer to the Provided Hydrant Flow Tests by Hetek Solution Dated January 18, 2021

psi* = 0 L/min*
psi* = 11720.0 [L/min*
@ 5147 L/min

head of water
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APPENDIX C

EPANET V2:
Average Day Demand Layout
Average Day Demand Results

Max Hour Demand Layout
Max Hour Demand Results

Strik, Baldinelli, Moniz Ltd.
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.2 *

>k 3k 5k ok 3k >k >k 3k 5k ok 5k >k >k 5k ok 5k >k %k >k 5k ok 5k >k %k 5k 5k ok 5k >k >k 5k 5k 5k >k %k >k 5k ok 5k >k %k >k 5k 5k >k >k %k 5k 5k 5k >k >k >k 5k 5k 3k >k %k >k 5k >k >k >k %k %k 5k >k %k k k

Input File: 2022-07-13 - Average Day.net

Link - Node Table:

Link Start End Length Diameter
ID Node Node m mm
1 R1 J1 118.91 200
2 J1 HYD1 5 150
3 J1 J11 101.69 150
4 Ji1 Jie 30.24 150
5 Jie HYD7 5 150
6 Jie Jo 85.32 150
7 J9 J8 49.72 150
8 J8 HYD5 5 150
9 J8 Ji3 58.13 150
10 Ji3 Ji2 45.02 150
11 J12 HYD6 5 150
12 Ji2 Ji1 89.84 150
13 37 J8 88.82 150
14 J7 J6 33.57 150
15 J6 HYD4 5 100
16 J6 J5 125.21 150
17 35 HYD3 5 150
18 J5 J4 26.66 150
19 Ja J3 82.76 150
20 J3 HYD2 5 150
21 J3 J2 67.91 150
22 J2 J1 45.91 150

Node Results:

Node Demand Head Pressure Quality
ID LPS m m hours
J1 0.13 249.29 67.53 0.66
i3 0.00 249.28 69.57 1.69
HYD2 0.00 249.28 69.48 72.00
J11 0.00 249.28 70.55 1.37



J7 0.00 249.28 69.47 24.09

J6 0.11 249.28 69.31 14.16
HYD4 0.00 249.28 69.22 72.00
HYD7 0.00 249.28 70.35 72.00
Page 2

Node Demand Head Pressure Quality
ID LPS m m hours
Jie 0.15 249,28 70.44 1.78
J9 0.00 249.28 70.12 3.68
HYD5 0.00 249,28 69.81 72.00
Ji3 0.16 249.28 70.27 6.26
Ji2 0.21 249,28 70.36 2.68
HYD6 0.00 249.28 70.27 72.00
J2 0.28 249,28 68.41 0.97
J4 0.19 249.28 69.81 2.57
J5 0.18 249,28 69.90 3.05
HYD3 0.00 249.28 69.82 72.00
HYD1 0.00 249,29 67.31 72.00
R1 -1.57 249.29 0.00 0.00 Reservoir

Link Results:

Link Flow VelocityUnit Headloss Status
ID LPS m/s m/km

1 1.57 0.05 0.03 Open
2 0.00 0.00 0.00 Open
3 0.70 0.04 0.03 Open
4 0.37 0.02 0.01 Open
5 0.00 0.00 0.00 Open
6 0.22 0.01 0.00 Open
7 0.22 0.01 0.00 Open
8 0.00 0.00 0.00 Open
9 0.04 0.00 0.00 Open
10 -0.13 0.01 0.00 Open
11 0.00 0.00 0.00 Open
12 -0.34 0.02 0.01 Open
13 -0.02 0.00 0.00 Open
14 0.02 0.00 0.00 Open
15 0.00 0.00 0.00 Open
16 -0.09 0.01 0.00 Open
17 0.00 0.00 0.00 Open
18 -0.27 0.02 0.00 Open
19 -0.46 0.03 0.01 Open
20 0.00 0.00 0.00 Open



21
22

-0.46
-0.74

0.03
0.04

Open
Open
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.2 *
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Input File: 2022-07-13 - Max. Hour.net

Link - Node Table:

Link Start End Length Diameter
ID Node Node m mm
1 R1 J1 118.91 200
2 J1 HYD1 5 150
3 J1 J11 101.69 150
4 Ji1 Jie 30.24 150
5 Jie HYD7 5 150
6 Jie Jo 85.32 150
7 J9 J8 49.72 150
8 J8 HYD5 5 150
9 J8 Ji3 58.13 150
10 Ji3 Ji2 45.02 150
11 J12 HYD6 5 150
12 Ji2 Ji1 89.84 150
13 37 J8 88.82 150
14 J7 J6 33.57 150
15 J6 HYD4 5 100
16 J6 J5 125.21 150
17 35 HYD3 5 150
18 J5 J4 26.66 150
19 Ja J3 82.76 150
20 J3 HYD2 5 150
21 J3 J2 67.91 150
22 J2 J1 45.91 150

Node Results:

Node Demand Head Pressure Quality
ID LPS m m hours
J1 0.70 247 .46 65.70 0.12
i3 0.00 247 .40 67.69 0.31
HYD2 0.00 247 .40 67.60 72.00
J11 0.00 247.39 68.66 0.25



J7 0.00 247 .37 67.56 4.33

J6 0.61 247 .37 67.40 2.61
HYD4 0.00 247.37 67.31 72.00
HYD7 0.00 247 .38 68.45 72.00
Page 2

Node Demand Head Pressure Quality
ID LPS m m hours
Jie 0.79 247 .38 68.54 0.33
J9 0.00 247 .38 68.22 0.68
HYD5 0.00 247 .37 67.90 72.00
Ji3 0.88 247 .37 68.36 1.16
Ji2 1.14 247 .37 68.45 0.50
HYD6 0.00 247 .37 68.36 72.00
J2 1.49 247 .43 66.56 0.18
J4 1.05 247 .38 67.91 0.47
J5 0.96 247 .37 67.99 0.56
HYD3 0.00 247 .37 67.91 72.00
HYD1 0.00 247 .46 65.48 72.00
R1 -8.49 247 .54 0.00 0.00 Reservoir

Link Results:

Link Flow VelocityUnit Headloss Status
ID LPS m/s m/km

1 8.49 0.27 0.66 Open
2 0.00 0.00 0.00 Open
3 3.80 0.22 0.72 Open
4 1.98 0.11 0.21 Open
5 0.00 0.00 0.00 Open
6 1.19 0.07 0.08 Open
7 1.19 0.07 0.08 Open
8 0.00 0.00 0.00 Open
9 0.19 0.01 0.00 Open
10 -0.69 0.04 0.03 Open
11 0.00 0.00 0.00 Open
12 -1.82 0.10 0.18 Open
13 -0.13 0.01 0.00 Open
14 0.13 0.01 0.00 Open
15 0.00 0.00 0.00 Open
16 -0.49 0.03 0.02 Open
17 0.00 0.00 0.00 Open
18 -1.45 0.08 0.12 Open
19 -2.50 0.14 0.33 Open
20 0.00 0.00 0.00 Open



21
22

-2.50
-3.99

0.14
0.23

Open
Open
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APPENDIX D

EPANET V2:

Max Day Plus Fire Flow Demand Layout (HYD4)
Max Day plus Fire Flow Demand Results (HYDA4)
Max Day Plus Fire Flow Demand @20 psi Layout (HYD4)
Max Day plus Fire Flow Demand @20 psi Results (HYD4)

Strik, Baldinelli, Moniz Ltd.
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.2 *
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Input File: 2022-07-13 - Max. Day + Fire Flow.net

Link - Node Table:

Link Start End Length Diameter
ID Node Node m mm
1 R1 J1 118.91 200
2 J1 HYD1 5 150
3 J1 J11 101.69 150
4 Ji1 Jie 30.24 150
5 Jie HYD7 5 150
6 Jie Jo 85.32 150
7 J9 J8 49.72 150
8 J8 HYD5 5 150
9 J8 Ji3 58.13 150
10 Ji3 Ji2 45.02 150
11 J12 HYD6 5 150
12 Ji2 Ji1 89.84 150
13 37 J8 88.82 150
14 J7 J6 33.57 150
15 J6 HYD4 5 100
16 J6 J5 125.21 150
17 35 HYD3 5 150
18 J5 J4 26.66 150
19 Ja J3 82.76 150
20 J3 HYD2 5 150
21 J3 J2 67.91 150
22 J2 J1 45.91 150

Node Results:

Node Demand Head Pressure Quality
ID LPS m m hours
J1 0.47 225.61 43.85 0.01
i3 0.00 220.53 40.82 0.03
HYD2 0.00 220.53 40.73 72.00
J11 0.00 219.74 41.01 0.03



J7 0.00 212.44 32.63 0.08

J6 0.41 210.71 30.74 0.08
HYD4 71.45 205.76 25.70 0.08
HYD7 0.00 219.22 40.29 72.00
Page 2

Node Demand Head Pressure Quality
ID LPS m m hours
Jie 0.52 219.22 40.38 0.03
J9 0.00 217.83 38.67 0.05
HYD5 0.00 217.01 37.54 72.00
Ji3 0.58 217.77 38.76 0.06
Ji2 0.76 218.40 39.48 0.05
HYD6 0.00 218.40 39.39 72.00
J2 0.99 223.50 42.63 0.02
J4 0.70 216.92 37.45 0.04
J5 0.64 215.80 36.42 0.04
HYD3 0.00 215.80 36.34 72.00
HYD1 0.00 225.61 43.63 72.00
R1 -77.11 230.25 0.00 0.00 Reservoir

Link Results:

Link Flow VelocityUnit Headloss Status
ID LPS m/s m/km

1 77.11 2.45 38.99 Open
2 0.00 0.00 0.00 Open
3 40.67 2.30 57.78 Open
4 21.09 1.19 17.13 Open
5 0.00 0.00 0.00 Open
6 20.57 1.16 16.34 Open
7 20.57 1.16 16.34 Open
8 0.00 0.00 0.00 Open
9 -18.24 1.03 13.08 Open
10 -18.82 1.07 13.87 Open
11 0.00 0.00 0.00 Open
12 -19.58 1.11 14.92 Open
13 -38.23 2.16 51.50 Open
14 38.23 2.16 51.50 Open
15 71.45 9.10 990.79 Open
16 -33.63 1.90 40.63 Open
17 0.00 0.00 0.00 Open
18 -34.27 1.94 42.08 Open
19 -34.97 1.98 43.68 Open
20 0.00 0.00 0.00 Open



21
22

-34.97
-35.97

1.98
2.04

43.68
46.01

Open
Open
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.2 *
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Input File: 2022-07-13 - Max. Day + Fire Flow @ 20 psi.net

Link - Node Table:

Link Start End Length Diameter
ID Node Node m mm
1 R1 J1 118.91 200
2 J1 HYD1 5 150
3 J1 J11 101.69 150
4 Ji1 Jie 30.24 150
5 Jie HYD7 5 150
6 Jie Jo 85.32 150
7 J9 J8 49.72 150
8 J8 HYD5 5 150
9 J8 Ji3 58.13 150
10 Ji3 Ji2 45.02 150
11 J12 HYD6 5 150
12 Ji2 Ji1 89.84 150
13 37 J8 88.82 150
14 J7 J6 33.57 150
15 J6 HYD4 5 100
16 J6 J5 125.21 150
17 35 HYD3 5 150
18 J5 J4 26.66 150
19 Ja J3 82.76 150
20 J3 HYD2 5 150
21 J3 J2 67.91 150
22 J2 J1 45.91 150

Node Results:

Node Demand Head Pressure Quality
ID LPS m m hours
J1 0.47 221.70 39.94 0.01
i3 0.00 214.70 34.99 0.02
HYD2 0.00 214.70 34.90 72.00
J11 0.00 213.62 34.89 0.02



J7 0.00 203.44 23.63 0.907

J6 0.41 201.01 21.04 0.06
HYD4 85.79 194.06 14.00 0.06
HYD7 0.00 212.91 33.98 72.00
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Node Results: (continued)

Node Demand Head Pressure Quality
ID LPS m m hours
Jie 0.52 212.91 34.07 0.03
J9 0.00 210.97 31.81 0.04
HYD5 0.00 209.85 30.38 72.00
Ji3 0.58 210.91 31.90 0.05
Ji2 0.76 211.78 32.86 0.04
HYD6 0.00 211.78 32.77 72.00
J2 0.99 218.80 37.93 0.02
J4 0.70 209.70 30.23 0.03
J5 0.64 208.14 28.76 0.04
HYD3 0.00 208.14 28.68 72.00
HYD1 0.00 221.70 39.72 72.00
R1 -91.45 228.06 0.00 0.00 Reservoir

Link Results:

Link Flow VelocityUnit Headloss Status
ID LPS m/s m/km

1 91.45 2.91 53.47 Open
2 0.00 0.00 0.00 Open
3 48.31 2.73 79.46 Open
4 25.07 1.42 23.58 Open
5 0.00 0.00 0.00 Open
6 24.55 1.39 22.68 Open
7 24.55 1.39 22.68 Open
8 0.00 0.00 0.00 Open
9 -21.90 1.24 18.36 Open
10 -22.48 1.27 19.27 Open
11 0.00 0.00 0.00 Open
12 -23.24 1.32 20.49 Open
13 -45.86 2.60 72.17 Open
14 45.86 2.60 72.17 Open
15 85.79 10.92 1390.26 Open
16 -40.33 2.28 56.88 Open
17 0.00 0.00 0.00 Open
18 -40.98 2.32 58.57 Open
19 -41.68 2.36 60.44 Open
20 0.00 0.00 0.00 Open



21
22

-41.68
-42.67

2.36
2.41

60.44
63.13

Open
Open
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APPENDIX E

Marr Drain Plan and Details by Spriet Associates

Marr Drain Profiles Drawing

SWM Calculations
Environment and Climate Change Canada Rain Gauge Information for St Thomas WPCP ID ON_6137362
IDF to Chicago Conversion Using MIDUSS
Chicago Hyetograph Creation
Staged Storage Volume Calculations

Stormceptor EFO10 Stormwater Treatment Unit

Strik, Baldinelli, Moniz Ltd.



