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Introduction

This Functional Servicing Report provides details on the functional servicing design for the
proposed development located at 229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario.
The development lands will be referred to as 247 Royal Oak Road in this report.

The development lands are bisected by West Creek. Building A is located on the west side of
the creek, while Building B is located on the east side of the creek. In this report, the two
sections will each be considered as a separate property and will be discussed separately.

Background Information

The subject lands include four properties and are located on the south side of Royal Oak Road,
west of Speedsville Road and north of Highway 401. There is a watercourse oriented in a north-
south direction, splitting the lands into a west portion and east portion. The proposed
development referred to as “Building A” in this report is located on the lands west of the
watercourse and the proposed development referred to as “Building B” in this report is located
on the lands east of the watercourse.

For Building A, the subject area to be considered in this report extends from the western property
line to the centre line of the creek, with an area of 7.10 ha. For Building B, the subject area
considered in the report extends from the eastern property line to the centre line of the creek,
with an area of 1.99 ha.

The watercourse, identified as West Creek, is regulated by the Grand River Conservation
Authority (GRCA). Portions of the subject lands are associated with the Regional Storm
floodplain, steep valley and erosion hazard slopes. GRCA has indicated that all site
development is to be located outside of the identified floodplain and steep valley and erosion
hazards. GRCA has indicated that stormwater management design should follow the
recommendations provided by the Hespeler West Subwater Study (HWSS) completed in 2004 by
Planning and Engineering Initiatives Ltd (PEIL).

The subject property is bounded by residential lands to the west. Industrial lands are located
north of Royal Oak Road and East of Speedsville Road. The property is bounded to the south by
Highway 401. The site location is shown in Figure 1.
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Figure 1: Location of 229, 235, 239 and 247 Royal Oak Road, Cambridge (GRCA Mapping)
Building A Site

Existing Site Conditions

Building A Site is located to the west of West Creek. This site is currently developed with
residential dwellings located on each lot. There is also an existing cell tower installed just west
of the creek. The majority of the site has vegetative landcover.

There is an existing 450mm diameter watermain running west to east on Royal Oak Road, but
there are existing municipal water services to the site.

There is an existing 450mm diameter sanitary sewer in Royal Oak Road which conveys sewage
east to Speedsville Road. However, there is no sanitary service to the site. A 675mm diameter
gravity sewer carries the sewage south to the Speedsville Sewage Pump Station locate don the
east side of Speedsvill Road, just north of Highway 401. From the pump station, two sanitary
forcemains, 300mm diameter and 450mm diameter, run north on Speedsville and then east on
Royal Oak Road. The Speedsville SPS has been designed to be constructed in two phases. The
second phase of construction will increase the capacity of the pump station and the timing of the
upgrades are contingent on the timing of the residential development located east of Speedsville
Road. The proposed development was not included in the initial design service area for the
pump station. Therefore, a capacity assessment of the sanitary sewers from Royal Oak Road to
the pump station as well as a capacity assessment of the Speedsville SPS was completed to
confirm that there is sufficient capacity in the existing infrastructure for the proposed
development. The capacity assessment is included in Appendix B.
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There is approximately a 20m difference in elevation from the high point at Royal Oak Road at
the north to the property line at Highway 401. Along with the north to south grade, the lands
adjacent to the creek are generally sloped toward the watercourse. Drainage is overland to the
south and toward the watercourse. Overland drainage to the south is collected by the Highway
401 ditch and conveyed to West Creek at the southeast corner of the subject lands.

Proposed Site Conditions

It is proposed to develop the west part of the subject lands with a new 202,100 sq. ft. industrial
building. The building will include loading docks on the south side of the building and parking
areas on the north and east sides. Stepped retaining walls will be constructed along the east and
south sides of the development to accommodate the change in elevation.

Access to the site will be from Royal Oak Road.

The building will be serviced with municipal sanitary sewer and municipal water supply. Both
services will be brought to the building from Royal Oak Road.

Site drainage will be collected by on site storm sewers and treated for quality and quantity
control prior to discharge to the existing watercourse on site.

The proposed site grading and servicing are shown on the Site Servicing and Site Grading Plans.

Proposed Water Servicing

The proposed development will be serviced by a 150mm diameter water service off the 450mm
diameter watermain in Royal Oak Road. A water meter chamber will be installed just inside the
property line, in accordance with the City of Cambridge Engineering Standards for industrial
development. Separate domestic supply and fire fighting supply watermains will be installed
from the water meter chamber to the building’s mechanical room.

The domestic water demand was calculated based on the industrial water usage values
recommended in the Ministry of the Environment Drinking Water Guidelines.

Average Day Demand = 2.876 L/s
Maximum Day Demand = 5.752 L/s

The Fire Flow was calculated using the procedure outlined in the Fire Underwriter’s Survey
(1999). At the time this report was prepare, the building construction details were not finalized.
However, the fire flow was calculated assuming that the building would be divided into fire
fighting zones, with the largest fire fighting zone having an area of 50,000 sg. ft. The calculated
fire flow was then adjusted to account for building construction, exposure, and sprinklers. The
required fire flow is 8,000 L/min, or 133 L/s. Detailed Calculations are included in Appendix A.

Proposed Sanitary Servicing
Building A will be serviced with a 150mm diameter sanitary service to the 450mm diameter
sanitary sewer in Royal Oak Road.

The sanitary sewer service will include a sanitary inspection manhole on the subject property.

The sanitary sewer flow has been calculated based on the Region of Waterloo DGSSMS 2022
and the City of Cambridge Engineering Standards Development Manual.
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The average sewage flow was calculated based on 0.4 L/s/ha plus 0.25 L/s/ha for infiltration
allowance. A peak factor of 2.5 was used and the peak sewage flow, including infiltration
allowance, is 7.28 L/s.

Detailed Calculations are included in Appendix C.

Proposed Stormwater Servicing
The Building A site grading and drainage plan incorporates stormwater management to provide
quality and quantity control of runoff as well as groundwater recharge.

Design Criteria
The stormwater management plan has been designed to achieve the following design criteria, in

accordance with the Hespeler West Subwatershed Study prepared by PEIL (2004) and the
subsequent Hespeler West Subwatershed Report prepared by Totten Sims Hubicki (TSH) that
provided additional review, corrections and commentary on the HWSS.

The Building A Site is located within Subcatchment Area 3160, as identified in the HWSS.

1. Quantity Control
Post development flows will be controlled the unit flow rates recommended in the Table
5.4.3.1 of Appendix B of the TSH report.
e 2 Year Storm Unit Flow Rate = 13.1 L/s/ha
e 5 Year Storm Unit Flow Rate = 21.1 L/s/ha
e 10 Year Storm Unit Flow Rate = 32.2 L/s/ha
e 25 Year Storm Unit Flow Rate = 42.9 L/s/ha
e 50 Year Storm Unit Flow Rate = 49.8 L/s/ha
e 100 Year Storm Unit Flow Rate = 68.9 L/s/ha

MTO Quantity control criteria is to control the 2 year through 100 year storm events to
existing conditions.

2. Quality Control
Enhanced level, or 80% long term sediment removal will be provided.
3. Water Balance
Maintain or enhance existing infiltration rates, in accordance the targets listed in Table
B1.5.8 of the HWSS report.
e Catchment 3160 — 27% of Rainfall is Infiltrated

Proposed Stormwater Management Plan

Building A will be designed to include rooftop storage for quantity control of stormwater.
Roofwater will be directed to an infiltration gallery to enhance post development infiltration
rates and maintain water balance with respect to groundwater recharge.

The site will be graded to direct the parking lot runoff to on site storm sewers for conveyance to
a stormwater pond for quantity and quality control prior to discharge to West Creek.

Quantity Control

The unit flow rates were used to calculate the allowable discharge rates from the site under the
proposed conditions for the 5 year and 100 year storm events. The computer model MIDUSS
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has been used to model the 2 year through 100 year storm events for the existing conditions and
proposed development.

Allowable Discharge Rates

The allowable discharge rates were calculated based on the total area of the site and the unit flow
rates as per the TSH report. The total area of the site was calculated from the property lines on
the north, west and south, to the center line of the West Creek on the east.

Site Area=7.10 ha

Q2 =7.10 hax 13.1 L/s/ha=93.01 L/s = 0.093 m%/s
Q5 =7.10 hax 21.1 L/s/ha = 149.81 L/s = 0.150 m%/s
Q10 =7.10 ha x 32.2 L/s/ha = 228.62 L/s = 0.229 m%/s
Q25 = 7.10 ha x 42.9 L/s/ha = 304.59 L/s = 0.304 m®/s
Q50 = 7.10 ha x 49.8 L/s/ha = 353.58 L/s = 0.353 m®/s
Q100 = 7.10 ha x 68.9 L/s/ha = 489.19 L/s = 0.489 m%/s

Stormwater Model Input Parameters

The design storm hyetographs are derived using the IDF parameters for the City of Cambridge
fitted to the 3 hour Chicago Storm distribution.

Table 1: City of Cambridge IDF Parameters

Design Storm A B C
2 Year Storm 573.1 5 0.761
5 Year Storm 1219.8 10.5 0.823
10 Year Storm 1728.6 14 0.849
25 Year Storm 2226.9 17 0.865
50 Year Storm 2640.0 19 0.866
100 Year Storm 3015.1 21 0.870

Table 2 below shows the catchment area parameters used in the model under the existing
condition and the proposed condition. Catchment area drawings are included in Appendix D.

Table 2: Model Input Parameters — Building A

Catchment Description Area Perce_nt Overland Flow
Impervious Slope Length
Proposed Conditions
201 Proposed Roof 1.878 ha 100% 1.0% 15m
202 Proposed Parking Lot 1.453 ha 100% 3.0% 30m
203 Proposed Stormwater Pond Area 0.35 ha 20% 2.0% 100 m
204 Undeveloped Area 3.419 ha 0% 5% 200 m

The building roof will be utilized for rooftop storage, with the roofwater from the roof drainage
system directed to an infiltration gallery.

The infiltration gallery will be installed within the brown sand soil layer identified by the
geotechnical investigation and will achieve minimum 1000mm separation from the high
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groundwater table. An overflow to grade will be provided for rainfall events that exceed the
capacity of the infiltration gallery.

The parking lot runoff will be collected by on site storm sewers and conveyed to an oil grit
separator for quality control. The OGS unit will discharge to the stormwater pond for additional
quality control and quantity control.

The storm sewers in the loading dock area behind the building have been sized to convey the 100
year storm event to ensure that the major storm event is directed to the stormwater pond. Storm
sewer design sheets are included in Appendix F.

The stormwater pond is constructed as a dry pond and has been designed to provide a long flow
length to promote settling and filtration and infiltration. Discharge from the stormwater pond is
controlled by an orifice. An overflow weir will provide additional outlet capacity during major
storm events. The pond discharge will be directed to a swale that will follow the existing grade
of the site, ultimately discharging to the creek. The swale will provide additional filtration and

infiltration opportunities.

The MIDUSS Model output files are included in Appendix D.

The performance of the quantity control components (rooftop storage and SWM Pond) are
summarized in the tables below.

Table 3: Performance of Rooftop Storage Stormwater Management — Building A

. Peak Inflow Peak Discharge Maximum Water Maximum
Design Storm 3 3 Depth Storage Volume
(m°/s) (m?°/s) 3

(mm) (m®

2 Year Storm 0.374 0.060 67 248.0

5 Year Storm 0.536 0.076 84 447.3

10 Year Storm 0.619 0.084 94 580.0

25 Year Storm 0.687 0.092 103 703.9

50 Year Storm 0.766 0.01 113 848.0

100 Year Storm 0.814 0.108 121 955.6

Table 4: Summary of Building A Stormwater Pond Design

Stormwater Pond (Areas 201, 202, & 203)
Orifice Location DICB1
Orifice Diameter 165mm
Orifice Invert 289.90
T/G Elevation 291.40
Overflow Elevation 292.50

Table 5: Performance of the Stormwater Pond — Building A

Peak Inflow Peak Discharge Maximum Water Maximum
Design Storm 3 3 g Elevation Storage Volume
(m°/s) (m?°/s) (m) (m?
2 Year Storm 0.297 0.081 291.86 153.4
5 Year Storm 0.448 0.087 292.12 344.4
10 Year Storm 0.526 0.090 292.28 493.6
25 Year Storm 0.592 0.093 292.44 651.2
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50 Year Storm 0.666 0.150 292.54 758.8

100 Year Storm 0.712 0.224 292.57 793.5

The peak discharge rates from the site are summarized in the table below.
Table 6: Peak Discharge Rates from Subject Property — Building A

DesE]\r/\ei'E[orm Existing Conditions Allowable Discharge Proposed Conditions
2 Year Storm 0.092 m%/s 0.093 m%/s 0.091 m%/s

5 Year Storm 0.274 m3/s 0.150 m%/s 0.148 m%/s

10 Year Storm 0.422 m3/s 0.229 m%/s 0.187 m%/s

25 Year Storm 0.587 m%/s 0.304 m%/s 0.229 m%/s

50 Year Storm 0.797 m%/s 0.353 m%/s 0.335 m%/s

100 Year Storm 0.950 m%/s 0.489 m%/s 0.433 m%/s

Under proposed conditions, the peak discharge is controlled to less than the existing conditions
and the allowable discharge rates for the 2 year through 100 year storm events.

Quality Control

Quality control of runoff will be provided through a treatment train approach to achieve an
overall level of 80% long term removal of sediment.

Roofwater that exceeds the capacity of the infiltration gallery plus runoff from the parking lot
will be directed to an oil grit separator. The OGS unit will function as the first step of quality
control and has been sized to achieve 80% long term sediment removal. The OGS Sizing Report
is included in Appendix E.

The OGS unit will discharge into the stormwater pond where additional sediment removal will
be achieved. The pond will be constructed with subdrain installed within a stone trench to
promote infiltration. The vegetated pond bottom will provide filtration and the long flow path
will provide additional settling time.

The stormwater pond combined with the OGS will provide an enhanced level of quality control,
meeting the 80% sediment removal target.

The stormwater pond will outlet via storm sewer into a vegetated swale that will ultimately
discharge to West Creek. The swale will provide additional opportunity for infiltration and
removal of sediment, providing further protection to West Creek.

Water Balance

The Hespeler Subwatershed Study identified that for the area in question, 27% of rainfall is
infiltrated. To maintain the same groundwater recharge rates post development, the proposed
development will include an infiltration gallery for rooftop runoff. The infiltration gallery is
sized to provide sufficient volume to store 25mm rainfall from the entire roof area.

V = 1.878 ha x 25mm = 470 m?

An infiltration gallery has been designed using Stormtech chambers, model MC 7200 to provide
a total storage volume of 474.4 m3. The base of the infiltration gallery is at elevation 297.20.
The geotechnical information indicates a high groundwater level at 296.20. Therefore, a
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minimum of 1000mm separation is achieved from high groundwater table to base of infiltration
gallery. The infiltration gallery will be installed within the brown sandy layer suitable for
infiltration.

Under existing conditions, the annual groundwater recharge volume is 17,569 m?, or 27% of the
annual rainfall. Under proposed conditions, the annual groundwater recharge volume is
24,683m?, which is 16.8% increase.

The water balance calculations are included in Appendix F.
Building B Site

Existing Site Conditions

Building B Site is located to the east of West Creek. This site is currently undeveloped. The site
is bounded by Royal Oak Road to the north, Speedsville Road to the east, West Creek to the west
and an existing residential property to the south.

The site generally slopes south and west toward West Creek. There is significant elevation
different from the north of the site at Royal Oak Road to the south end of the site.

There is an existing 450mm diameter watermain in Royal Oak Road and a 450mm diameter
watermain in Speedsville Road, but there are existing municipal water services to the site.

There is an existing 450mm diameter sanitary sewer in Royal Oak Road which conveys sewage
east to Speedsville Road. However, there is no sanitary service to the site. A 675mm diameter
gravity sewer carries the sewage south to the Speedsville Sewage Pump Station locate don the
east side of Speedsvill Road, just north of Highway 401. From the pump station, two sanitary
forcemains, 300mm diameter and 450mm diameter, run north on Speedsville and then east on
Royal Oak Road. The Speedsville SPS has been designed to be constructed in two phases. The
second phase of construction will increase the capacity of the pump station and the timing of the
upgrades are contingent on the timing of the residential development located east of Speedsville
Road. The proposed development was not included in the initial design service area for the
pump station. Therefore, a capacity assessment of the sanitary sewers from Royal Oak Road to
the pump station as well as a capacity assessment of the Speedsville SPS was completed to
confirm that there is sufficient capacity in the existing infrastructure for the proposed
development. The capacity assessment is included in Appendix B.

Proposed Site Conditions

It is proposed to develop the east part of the subject lands with a new 44,748 sq.ft. industrial
building. The building will include loading docks on the west side of the building and parking
areas on the north and east sides. Retaining walls will be constructed to accommodate the
significant change in elevation from north to south.

Access to the site will be from Royal Oak Road.

The building will be serviced with municipal sanitary sewer and municipal water supply. Both
services will be brought to the building from Speedsville Road.

Site drainage will be collected by on site storm sewers and treated for quality and quantity
control prior to discharge to the existing watercourse on site.
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The proposed site grading and servicing are shown on the Site Servicing and Site Grading Plans.

Proposed Water Servicing

The proposed development will be serviced by a 150 mm diameter water service off the 200mm
diameter watermain in Speedsville Road. A new water meter chamber will be installed just
inside the property line, in accordance with the City of Cambridge Engineering Standards for
industrial development.

Separate domestic supply and fire fighting supply watermains will be installed from the water
meter chamber to the building’s mechanical room.

The domestic water demand was calculated based on the industrial water usage values
recommended in the Ministry of the Environment Drinking Water Guidelines.

Average Day Demand = 0.806 L/s
Maximum Day Demand = 1.612 L/s

The Fire Flow was calculated using the procedure outlined in the Fire Underwriter’s Survey
(1999). The calculated fire flow was then adjusted to account for building construction,
exposure, and sprinklers. The required fire flow is 7,000 L/min, or 117 L/s. Detailed
Calculations are included in Appendix A.

Proposed Sanitary Servicing
The proposed development will be serviced with a 150mm diameter sanitary service to the
675mm diameter sanitary sewer in Speedsville Road.

The sanitary sewer service will include a sanitary inspection manhole on the subject property.

The sanitary sewer flow has been calculated based on the Region of Waterloo DGSSMS 2022
and the City of Cambridge Engineering Standards Development Manual.

The average sewage flow was calculated based on 0.4 L/s/ha plus 0.25 L/s/ha for infiltration
allowance. A peak factor of 2.5 was used and the peak sewage flow, including infiltration
allowance, is 2.49 L/s.

Detailed Calculations are included in Appendix C.

Proposed Stormwater Servicing
The Building B site grading and drainage plan incorporates stormwater management to provide
quality and quantity control of runoff as well as groundwater recharge.

Design Criteria
The stormwater management plan has been designed to achieve the following design criteria, in

accordance with the Hespeler West Subwatershed Study prepared by PEIL (2004) and the
subsequent Hespeler West Subwatershed Report prepared by Totten Sims Hubicki (TSH) that
provided additional review, corrections and commentary on the HWSS.

The Building B Site is located within Subcatchment Area 3155, as identified in the HWSS.
1. Quantity Control
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Post development flows will be controlled the unit flow rates recommended in the Table
5.4.3.1 of Appendix B of the TSH report.
e 2 Year Storm Unit Flow Rate = 15.1 L/s/ha
5 Year Storm Unit Flow Rate = 27 L/s/ha
10 Year Storm Unit Flow Rate = 43.3 L/s/ha
25 Year Storm Unit Flow Rate = 58.1 L/s/ha
50 Year Storm Unit Flow Rate = 68.8 L/s/ha
100 Year Storm Unit Flow Rate = 97 L/s/ha

MTO Quantity control criteria is to control the 2 year through 100 year storm events to
existing conditions.

2. Quality Control
Enhanced level, or 80% long term sediment removal will be provided.
3. Water Balance
Maintain or enhance existing infiltration rates, in accordance the targets listed in Table
B1.5.8 of the HWSS report.
e Catchment 3155 — 28% of Rainfall is Infiltrated

Proposed Stormwater Management Plan

Building B will be designed to include rooftop storage for quantity control of stormwater.
Roofwater will be directed to an infiltration gallery to enhance post development infiltration
rates and maintain water balance with respect to groundwater recharge.

The site will be graded to direct the parking lot runoff to on site storm sewers. Quantity control
will be achieved through parking lot storage and super pipe storage. Quality control will be
provided by an oil grit separator prior to discharge to West Creek.

Quantity Control

The unit flow rates were used to calculate the allowable discharge rates from the site under the
proposed conditions. The computer model MIDUSS has been used to model the proposed
development.

Allowable Discharge Rates

The allowable discharge rates were calculated based on the total area of the site and the unit flow
rates as per the TSH report. The total area of the site was calculated from the property lines on
the north, west and south, to the center line of the West Creek on the east.

Site Area=1.99 ha

Q2 =1.99 hax 15.1 L/s/ha=30.04 L/s = 0.030 m%/s
Q5 =1.99 ha x 27 L/s/ha = 53.73 L/s = 0.054 m®/s
Q10 =1.99 ha x 43.3 L/s/ha = 86.16 L/s = 0.086 m%/s
Q25 =1.99 ha x 58.1 L/s/ha =115.62 L/s = 0.116 m®/s
Q50 = 1.99 ha x 68.8 L/s/ha = 136.91 L/s = 0.137 m%/s
Q100 = 1.99 ha x 98 L/s/ha = 195.02 L/s = 0.195 m®/s
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Quality Control

Quality control of runoff will be provided through a treatment train approach to achieve an
overall level of 80% long term removal of sediment.

Roofwater that exceeds the capacity of the infiltration gallery plus runoff from the parking lot
will be directed to an oil grit separator. The OGS unit will function as the first step of quality
control and has been sized to achieve 80% long term sediment removal. The OGS Sizing Report
is included in Appendix E.

The OGS unit will discharge into a stilling basin and level spreader which will promote
additional infiltration and sediment capture prior to discharge to the creek.

The stilling basin will dissipate energy at the discharge location, directing stormwater to the level
spreader which will even distribute the stormwater discharge over a wider flow path. Converting
the point discharge to sheet flow will reduce erosion potential and provide additional
opportunities for filtration prior to discharge to the creek.

Water Balance

The Hespeler Subwatershed Study identified that for the area in question, 28% of rainfall is
infiltrated. To maintain the same groundwater recharge rates post development, the proposed
development will include an infiltration gallery for rooftop runoff. The infiltration gallery is
sized to provide sufficient volume to store 25mm rainfall from the entire roof area.

V = 0.416 ha x 25mm = 104 m?

An infiltration gallery has been designed using Stormtech chambers, model MC-3500. The
infiltration gallery will provide a minimum 126.7 m? of storage volume. The base of the
infiltration gallery is at elevation 292.74. The geotechnical information indicates dry conditions
at the borehole measured closest to the location of the infiltration gallery. Therefore, a minimum
1000mm separation is achieved.

Under existing conditions, the annual groundwater recharge volume is 5,107 m?, or 28% of the
annual rainfall. Under proposed conditions, the annual groundwater recharge volume is 5,619
m?, which is a 4.8% increase over the existing conditions identified in the HWSS.

The water balance calculations are included in Appendix F.
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Conclusions
Building A

1.

2.

3.

Water and sanitary services will be brought to Building A from the exiting municipal
infrastructure in Royal Oak Road.

Quantity control of runoff will be achieved through rooftop storage, infiltration of
roofwater, and a stormwater pond with controlled discharge.

Quality control of runoff will be achieved using a treatment train approach. An Oil Grit
Separator will provide treatment of parking lot runoff. The OGS will discharge to a
stormwater pond that will provide additional settling time. A subdrain installed within a
stone trench at the base of the pond will provide additional opportunities for infiltration.
The stormwater pond will discharge to a swale for further filtration prior to ultimately
discharging to West Creek.

4. Water Balance is achieved through the infiltration of rooftop runoff resulting from the
25mm rainfall event.
Building B
1. Water and Sanitary services will be brought to Building B from the existing municipal

2.

3.

4.

infrastructure in Speedsville Road.

Quantity control of runoff will be achieved through rooftop storage, infiltration of
roofwater, and parking lot storage with controlled discharge.

Quiality control will be achieved using a treatment train approach. An QOil Grit Separator
will provide treatment of parking lot runoff. The OGS will discharge to a stilling basin
and level spreader which will provide additional opportunities for settling and infiltration.
The level spreader will promote overland sheet flow to provide further filtration prior to
discharge to West Creek.

Water Balance is achieved through the infiltration of rooftop runoff resulting from the
25mm rainfall event.

All of which is respectfully submitted:

A M o

Sandra Swanton, P.Eng.
K. Smart Associates Limited
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APPENDIX A

Water Demand and Fire Flow Requirement Calculations



Building A - 247 Royal Oak Road, Cambridge
WATER DEMAND CALCULATIONS

K. Smart Associates Limited
Project Number: 21-280
Date: 16-Nov-22

DESIGN CRITERIA

Design Guidelines for Drinking Water Systems - Ministry of the Environment

Industrial Land Use Water Demand 35 m3/day/ha
0.41 L/s/ha
Maximum Day Peak Factor 2

SITE INFORMATION

Site Area 7.1 ha

WATER DEMAND CALCULATIONS

TOTAL WATER DEMAND

Average Day 2.876 L/s
Maximum Day 5.752 L/s



Building B - 247 Royal Oak Road, Cambridge
WATER DEMAND CALCULATIONS

K. Smart Associates Limited
Project Number: 21-280
Date: 03-Nov-22

DESIGN CRITERIA

Design Guidelines for Drinking Water Systems - Ministry of the Environment

Industrial Land Use Water Demand 35 m3/day/ha
0.41 L/s/ha
Maximum Day Peak Factor 2

SITE INFORMATION

Site Area 1.99 ha

WATER DEMAND CALCULATIONS

TOTAL WATER DEMAND

Average Day 0.806 L/s
Maximum Day 1.612 L/s



Building A - 247 Royal Oak Road, Cambridge
FIRE FLOW CALCULATIONS

K. Smart Associates Limited
Project Number: 21-280
Date: 03-Nov-22

F= 220 * C * SQRT (A)

where: F = the required fire flow in I/min, rounded to nearest 1,000
C = coefficient related to construction

A = total floor area in m?
(including all stories, excluding basements >50% below grade)

SURCHARGE = OS + SR + ES

where: OS = occupancy surcharge
SR = sprinkler surcharge
ES = exposure surcharge

TOTAL REQUIRED FIRE FLOW = F + SURCHARGE

TOTAL FLOOR AREA 4645 m2

1 TYPE OF CONSTRUCTION

Wood Frame 1.5
Ordinary 1
Non-combustible 0.8
Fire-resistive 0.6
F= 11995.15 |/min
2 OCCUPANCY
Non-combustible -25%
Limited combustible -15%
Combustible 0%
Free Burning 15%
Rapid Burning 25%
OS = -1800 I/min
3 SPRINKLERS
Net reduction -30%
SR = -3600 |/min
4 EXPOSURE
North >45 m 0%
South >45 m 0%
East >45 m 0%
West 25 m 10%
Total 10%
ES= 1200 I/min

5 TOTAL REQUIRED FIRE FLOW

** Largest Fire Fighting Zone of building is 50,000 sq.ft

12000 I/min

7800 L/min
8000 L/min
133.3 L/sec



Building B - 247 Royal Oak Road, Cambridge

K. Smart Associates Limited
Project Number: 21-280
Date: 03-Nov-22

FIRE FLOW CALCULATIONS

F= 220 * C * SQRT (A)

where:

SURCHARGE = OS + SR + ES

where:

F = the required fire flow in I/min, rounded to nearest 1,000

C = coefficient related to construction

. 2
A = total floor areain m

(including all stories, excluding basements >50% below grade)

OS = occupancy surcharge
SR = sprinkler surcharge
ES = exposure surcharge

TOTAL REQUIRED FIRE FLOW = F + SURCHARGE

TOTAL FLOOR AREA

4157 m2

1 TYPE OF CONSTRUCTION

Wood Frame
Ordinary
Non-combustible
Fire-resistive

F=
2 OCCUPANCY
Non-combustible
Limited combustible
Combustible
Free Burning
Rapid Burning
oS =

3 SPRINKLERS

Net reduction

1.5
1
0.8
0.6

11347.57 |/min 11000 I/min

-25%
-15%
0%
15%
25%

-1650 |/min

-30%

-3300 I/min

0%
0%
0%
0%

3 333

0%

SR =
4 EXPOSURE
North >45
South >45
East >45
West >45
Total
ES=

5 TOTAL REQUIRED FIRE FLOW =

0 I/min

6050 L/min
= 7000 L/min
= 116.7 L/sec
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Speedsville SPS Capacity Assessment



K. SMART ASSOCIATES LIMITED
CONSULTING ENGINEERS & PLANNERS

85 Mclntyre Drive Tel: 519-748-1199
Kitchener, ON N2R TH6 Fax: 519-748-6100

SPEEDSVILLE SEWAGE PUMP STATION CAPACITY ANALYSIS
247 Royal Oak Road, Cambridge, ON
August 18, 2023
File No. 21-280

Introduction

This report has been prepared in support of the functional servicing design for the proposed
development located at 229, 235, 239, and 247 Royal Oak in Cambridge, Ontario. The
development lands will be referred to as 247 Royal Oak in this analysis. The subject property is
located on the south side of Royal Oak Road, immediately west of Speedsville Road and north
of Highway 401

It is proposed to construct two buildings on the development lands which are bisected by West
Creek. Building A is located on the west side of the creek and Building B is located on the east
side of the creek. Each building will have a sanitary service connection to the existing sanitary
sewer system serviced by the Speedsville Pump Station. However, the subject property was
not included in the original catchment area considered during the design of the sanitary sewers
or the pump station.

This analysis provides details on the capacity of the Speedsville Sanitary Pumping Station
(SPS) and the existing sanitary sewers on Royal Oak Road and Speedsville Road and the
availability of residual capacity to manage the additional flows from the proposed developments.

Speedsville SPS Background Information

The existing municipal sanitary sewer runs east on Royal Oak Road towards Speedsville Road
and then south on Speedsville Road, conveying sewage by gravity to the Speedsville Sewage
Pump Station located on the east side of Speedsville Road, just north of Highway 401. Pipe
size ranges from 450mm diameter to 675mm diameter.

The Speedsville SPS was designed by MTE Consultants Inc. to be constructed in two phases,
with the first phase of construction being completed in 2017. The timing of the second phase of
construction is dependent on the timing of proposed/future development within the service area
but is anticipated to be constructed in 2027.

Phase one of the Speedsville (SPS) is designed to service the full buildout of the Boxwood
Subdivision, all existing sanitary flows from the Arriscraft facility and 24 ha of the Hunt Club
Valley Subdivision. The Phase 1 capacity is 129 L/s.
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Speedsville SPS Capacity Analysis

Page |2

Peak Sewage Flow

Catchment Catchm(_ant_Area Area (From MTE Design
Area Name Description (ha) .
Brief)

BOXW.O.O(.j Existing Industrial 60 ha 759 L/s
Subdivision
Arriscraft Existing Industrial 15 ha 3.14 L/s
Hunt Club
Valley Existing Residential 24 ha (3400 people) 50 L/s
Subdivision
TOTAL 129.0L/s

Phase two of the Speedsville (SPS) includes the Boxwood Subdivision, Arriscraft, full
development of the Hunt Club Valley Subdivision (82.5 ha) and the East Side Lands Stage 1
(184 ha). The Phase 2 capacity is 481 L/s.

Peak Sewage Flow

Catchment Catchmgnt_Area Area (From MTE Design
Area Name Description (ha) )
Brief)
BOXW.OQO.I Existing Industrial 60 ha 759 L/s
Subdivision
Arriscraft Existing Industrial 15 ha 3.14 L/s
Existing and Proposed 57.03 ha Residential
Hunt Club Residegntial P 11.48 ha Commercial
Valley Commercia{l Industrial 8.66 ha Industrial 126.14 L/s
Subdivision Institutional ' " | 5.32 ha Institutional
82.5 ha TOTAL

g?;éf'lde Lands Proposed Residential 184 ha @ 143 people/ha 268.25 L/s
TOTAL 473.43 L/s

Prior to the construction of the Speedsville SPS, the Boxwood Subdivision was serviced by
pump station located on the north side of Royal Oak Road. This pump station was
decommissioned once the Speedsville SPS was constructed.

Speedsville Pump Station Design Flow Calculations

The Speedsville SPS Design Brief (MTE Consultants Inc., June 22, 2016) provides
documentation on the design flow calculations and service areas for the Phase 1 and Phase 2
pump station. The sanitary sewer design sheet includes the following notes regarding the flow

calculations:

¢ Residential Land Density for Stage 1 Lands calculated at 143 persons/ha (as per

discussions with City of Cambridge Staff, July 20, 2015)
e Sanitary Flows from Hunt Club based on Sanitary Design Sheet (dated July 22, 2015)
o Arriscraft wastewater flows provided by operations (email dated June 26, 2015)
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Speedsville SPS Capacity Analysis Page |3

o Boxwood wastewater demands provided from Boxwood Sewage Pumping Station -
Design Brief, dated September 2011 (completed by Delcan)

For catchment areas other than those specified above, the sewage flows were calculated using
the following unit flow rates:

- Residential Land — 300 L/day/person
- Industrial Land — 0.5 L/s/ha

- Commercial Land — 0.6 L/s/ha

- Institutional Land — 0 L/s/ha

- Infiltration — 0.2 L/s/ha

The residential peaking factor was calculated using the Harmon Peak Factor equation, while no
peak factor was applied to industrial/commercial/institutional (ICI) flows.

The calculations considered infiltration/inflow at 0.2 L/s/ha for the residential areas of the Hunt
Club Subdivision, however there was no allowance for infiltration given to the
Industrial/Commercial/lnstitutional lands associated with the subdivision.

The total peak design flow is 473.38 L/s.

The MTE Sanitary Sewer Design Sheet is enclosed in Appendix B1.

Proposed Sanitary Flow to Speedsville SPS

To determine the impact of the proposed development at 247 Royal Oak Road, the sanitary
design sheets were updated to include the subject lands. The design sheet was also updated to
include the sanitary sewer conveyance system on Royal Oak Road and Speedsville Road to the
pump station.

Since the design of the pump station was completed in 2016, the Region of Waterloo has
updated the sanitary design flow parameters. The Design Parameters used in the report differ
from the Region of Waterloo DGSSMS 2022 parameters. The table below provides a
comparison of the design flow parameters.

Table 1: Region of Waterloo DGSSMS and Speedsville SPS Design Brief Design Parameters

Design Parameters Region of Waterloo DGSSMS Speedsville SPS Design
2022 Brief, 2016
Average Residential Flow 275 L/day/cap 300 L/day/cap
Industrial Flow 0.4 L/s/ha 0.5 L/s/ha
Commercial Flow 0.6 L/s/ha 0.6 L/s/ha
Institutional Flow 0.25 L/s/ha 0 L/s/ha
Infiltration/Extraneous Flow 0.25 L/s/ha 0.2 L/s/ha
Residential Peaking Factor Harmon Equation Harmon Equation
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Speedsville SPS Capacity Analysis Page |4

The sanitary design sheet was updated using both parameters to evaluate capacity. The
sanitary design sheets are enclosed in Appendix B2.

A total of four Sanitary Design Sheets were created to analyze the capacity of the sewers and
the Speedsville (SPS):

1. Sheet 1: Phase 1 - Region of Waterloo’s DGSSMS 2022 parameters.
2. Sheet 2: Phase 2 - Region of Waterloo’s DGSSMS 2022 parameters.
3. Sheet 3: Phase 1 - Speedsville SPS Design Brief parameters.
4. Sheet 4: Phase 2 - Speedsville SPS Design Brief parameters.

The design flow rates in Phase 1 and Phase 2 conditions, with and without the proposed
development, are summarized in the table below.

Table 2: Peak Flows to Speedsville SPS

Peak Flow Peak Flow Peak Flow Peak Flow Speedsville
Excluding 247 Including Royal Excluding 247 Including Royal SPS
Royal Oak Road Oak Road Royal Oak Road Oak Road Firm Capacity
(Speedsville SPS Design Brief Parameters) (Region DGSSMS Parameters)
Phase 1 123.93 L/s 129.4 /s 91.50 L/s 96.58 L/s 129 L/s
Phase 2 473.44 1/s 47891 L/s 43413 L/s 439.21 L/s 481 L/s

* The peak flows have been calculated based on the current Region DGSSMS design parameters and
using the design parameters in the Speedsville SPS Design Brief (MTE).

The proposed development could result in an additional peak flow of 5.5 L/s (Design Brief
Parameters) or 5.07 L/s (Region DGSSMS parameters) to the Speedsville SPS. However, the
total peak flow to the pump station is still within the design capacity under both Phase 1 and
Phase 2 conditions.

Sanitary Sewer Capacity Assessment

The sanitary design sheets utilized to calculate the peak design flows to the Speedsville SPS
were also used to evaluate the existing sanitary sewer capacity from Royal Oak Road to the
pump station.

The sanitary sewer information from obtained from the City’s plan and profile drawings. It was
determined that the limiting length of sanitary sewer is the length from Mh12A to MH13A, just
upstream of the pump station. This reach is a 675 mm diameter sanitary sewer at 0.3% slope,
with a capacity of 531.63 L/s. The peak flows including the proposed development are well
within the flow capacity of the sanitary sewer.
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Conclusions

The Speedsville SPS and the existing sanitary sewers have sufficient capacity under both the
Phase 1 and Phase 2 conditions to handle the increase sewage flows resulting from the

proposed development.

Respectfully submitted,

y &,
# = o
g K/fg“”’é" g 5.LSWANTON
100119707
Sandra Swanton, P. Eng. 0 Rug 18,2023 o
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APPENDIX B1

Speedsville SPS Design Brief, MTE Consultants Inc., 2016
Sanitary Design Sheets
(WalterFedy, Speedsville SPS Class EA)
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CAMBRIDGE

SANITARY SEWER SERVICING
CLASS E.A. STUDY - SCHEDULE B
SUMMARY REPORT

CITY OF CAMBRIDGE

HUNT CLUB/ARRISCRAFT DEVELOPMENT AND
EAST SIDE LANDS
Project No.: 2012-0040-30

May 1, 2015 (Revised September 8, 2015)

WALT=RF=DY



SANITARY SEWER DESIGN SHEET CITY of CAMBRIDGE / REGION of WATERLOO DESIGN PARAMETERS
PROJECT: SPS #1 EA REPORT AVERAGE DAILY FLOW RESIDENTIAL: 0.0034720 Visic
PROJECT No: 2012-0040-30 — PER PERSON = 300 plday  COMMERCIAL: 0600 Iis/Ha
E [ .
DATE: July 22, 2015 & — MINIMUM VELOCITY = 0600 m/s INDUSTRIAL: 0.500 I/s/Ha
DESIGNED: D.AS. n= 0.0130 INSTITUTIONAL: 0.000 lisiHa
CHECKED: MAX PEAKFAC.= 4.500 INFILTRATION: 0.200 I/s/Ha
MIN PEAK FAC.= 1.500 RESIDENTIAL HARMON PEAKING FACTOR
LOCATION RESIDENTIAL AREA AND POPULATION COMMERCIAL INDUSTRIAL INSTITUTIONAL | C+I+l INFILTRATION PIPE
PROPERTY IDENTIFICATION FROM TO AREA POP.  POP. | CUMULATIVE _ PEAK  PEAK | AREA  PEAK | AREA  PEAK | AREA  PEAK | PEAK | TOTAL ACCU. INFILT. | TOTAL | DIST DA _ SLOPE  CAP.  VEL _ VEL
M.H. or M.H. DENSITY AREA  POP. FACT. FLOW FACTOR FACTOR FACTOR| FLOW | AREA  AREA FLOW | FLOW (FULL)  (FULL)  (ACT)
(Zoning) (ha) (p/ha) (ha) (I/s) (ha) (ha) (ha) (I/s) (ha) (ha) (I/s) (I/s) (m) (mm) (%) (I/s) (m/s)  (m/s)
EAST SIDE LANDS - STAGE 1 SPEEDSVILLE | TRUNK | 184.00 143 26312 | 184.00 26312 2533  231.40 18400 18400 36.80 | 26820 | 500 600 035 36358 13 1.4
BOXWOOD SUBDIVISION SPEEDSVILLE | TRUNK 0.00 0 0 0.00 0 60.00 7590 | 500 375 0.35 103.31 09 1.0
SPEEDSVILLE TRUNK TRUNK SPs 0.00 0 0 34410 | 500 600 0.35 36358 1.3 15
ARRISCRAFT INDUSTRIAL SPs 0.00 0 0 0.00 0 1501 2.05 0.14 1501 1501  3.00 314 200 200 035 19.15 06 04
HUNT CLUB SUBDIVISION DEVELOPMENT SPS 57.03  VARRIES 57.03 10106 2950 10351 | 11.48 8.66 5.32 11.22 | 8249 5703 1141 | 12614 | 650 450 0.35 16863 1.1 1.2
SANITARY PUMPING STATION 473.38

NOTES:

Residential Land Density for Stage 1 Lands calculated at 143 persons/ha (as per discussions with City of Cambridge Staff, July 20, 2015)

Sanitary Flows from Hunt Club based on Sanitary Design Sheet (dated July 22, 2015)

Arriscraft wastewater flows provided by operations (email dated June 26, 2015)

Boxwood wastewater demands provided from Boxwood Sewage Pumping Station - Design Brief, dated September 2011 (completed by Delcan)

Infiltration calculated based on 0.2L/s/ha rate as per City of Cambridge guidelines, rather than 20% of total flow outlined in the East Side Lands MESP

Print Date:7/29/2015

SANITARY SEWER DESIGN SHEET

Page 2










Speedsville SPS Flows (STAGE 1)
Project Number: 41060-100
Date: June 9, 2016

Design By: NJD

Sanitary Service Area Peak Flow Rate

Average Flow Rate

Interim Hunt Club Flow - 3,400 people and a total
developed area of 24 ha (This equates to approx. 975

units at 3.5 persons per unit) 50.0 L/s 17.24 L/s*

Full flows from Boxwood Subdivision 75.9 L/s 759 L/s

Arriscraft 3.1L/s 3.1L/s
Total 129.0L/s 96.2L/s

* Peaking factor not applied to residential flows in calculating the average flow rate.




APPENDIX B2

Revised Sanitary Design Sheets
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K. Smart Associates Limited

Design Parameters

SANITARY SEWER DESIGN SHEET
Speedsville SPS Design Brief Parameters, Phase 1

Project Number: 21-280
Date: 18-Aug-23 Region of Waterloo DGSSMS 2022 Speedsvills SPS Design Parameters
Average Residential Flow 275 L/day/cap Average Residential Flow 300 L/day/cap
Industrial Flow 0.4 L/s/ha Industrial Flow 0.5 L/s/ha
Commercial Flow 0.6 L/s/ha Commercial Flow 0.6 L/s/ha
Institutional Flow 0.25 L/s/ha Institutional Flow 0 L/s/ha
Infiltration/Extraneous Flows 0.25 L/s/ha Infiltration/Extraneous Flows 0.2 L/s/ha
Residential Peaking Factor Harmon Equation Residential Peaking Factor Harmon Equation
East Side Lands Population Density 143 ppha (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Residential Land Density for Stage 1 Lands, as per discussions with City of Cambridge Staff, dated July 20, 2015")
Hunt Club Subdivision Population 10106 people (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Sanitary Flows from Hunt Club based on Sanitary Design Sheet dated July 22, 2015")
Arriscraft Wastewater Flow 0.14 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Arriscraft wastewater flows provided by operations, email dated June 26, 2015")
Boxwood Wasteater Flow 759 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Boxwood Wastewater demands provided from Boxwood Sewage Pumping Station - Design Brief, dated September 2011, Delcan")
LOCATION SEWAGE FLOWS SEWER DESIGN
RESIDENTIAL LANDS COMMERCIAL INDUSTRIAL INSTITUTIONAL INFILTRATION
Total
Cumulative . Cumulative Cumulative Cumulative Peak | Cumulative ]
Area ] Cumulative Area Peak Flow Area Peak Flow Area Infil. Flow Peak
Street From VIH To MH Population Area . Peak Factor | Peak Flow Area Area Area Flow Area . . . . .
(ha) (ha) Population (ha) (ha) (L/s) (ha) (ha) (L/s) (ha) (ha) (L/s) (ha) (L/s) Flow [Mannings| Pipe Size Length [ Capacity | Velocity
(L/s) 'n' (mm) |Slope (%)| (m) (L/s) (m/s)
Boxwood Subdivision MHG6A 60 60 63.9 60.00 12 75.9
247 Royal Oak Road MH6A 7.81 7.81 3.905 7.81 1.562 5.467
MH6A MH7A 67.81 67.805 67.81 13.562 81.367 0.013 450 1.00 88 285.11 1.793
MH7A MHS8A 67.81 67.805 67.81 13.562 81.367 0.013 450 0.60 21.2 220.84 1.389
East Side Lands MHS8A 0 0 0 0 4.5 0.00 0.00 0 0
Arriscraft MHS8A 15.01 15.01 0.14 15.01 3.002 3.142
MHS8A MH9A 0 0 4.5 0.00 82.82 67.945 82.82 16.564 84.509 0.013 675 1.40 116.3 994.60 2.779
MH9A MH10A 0 0 4.5 0.00 82.82 67.945 82.82 16.564 84.509 0.013 675 5.00 95 1879.61 | 5.253
MH10A MH11A 0 0 4.5 0.00 82.82 67.945 82.82 16.564 84.509 0.013 675 1.00 54.7 840.59 2.349
MH11A MH12A 0 0 4.5 0.00 82.82 67.945 82.82 16.564 84.509 0.013 675 3.90 18 1660.03 | 4.639
MH12A MH13A 0 0 4.5 0.00 82.82 67.945 82.82 16.564 84.51 0.013 675 0.40 34.7 531.63 1.486
Hunt Club Subdivison MH13A 24 10106 24 3400 3.395656787 40.09 0 0 0 0 0 0 0 0 0 24.00 4.8 44.89 0.013 525 0.30 18.5 235.55 1.088
MH13A SPS 24 3400 40.09 0 0 82.82 67.945 0 0 106.82 21.364 129.40 0.013 650 1.20 1.9 832.66 2.509




SANITARY SEWER DESIGN SHEET
Region DGSSMS Design Parameters, Phase 1

K. Smart Associates Limited Design Parameters
Project Number: 21-280
Date: 14-Aug-23 Region of Waterloo DGSSMS 2022 Speedsvills SPS Design Parameters
Average Residential Flow 275 L/day/cap Average Residential Flow 300 L/day/cap
Industrial Flow 0.4 L/s/ha Industrial Flow 0.5 L/s/ha
Commercial Flow 0.6 L/s/ha Commercial Flow 0.6 L/s/ha
Institutional Flow 0.25 L/s/ha Institutional Flow 0 L/s/ha
Infiltration/Extraneous Flows 0.25 L/s/ha Infiltration/Extraneous Flows 0.2 L/s/ha
Residential Peaking Factor Harmon Equation Residential Peaking Factor Harmon Equation
East Side Lands Population Density 143 ppha (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Residential Land Density for Stage 1 Lands, as per discussions with City of Cambridge Staff, dated July 20, 2015")
Hunt Club Subdivision Population 10106 people (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Sanitary Flows from Hunt Club based on Sanitary Design Sheet dated July 22, 2015")
Arriscraft Wastewater Flow 0.14 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Arriscraft wastewatewr flows provided by operations, email dated June 26, 2015")
Boxwood Wasteater Flow 75.9 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Boxwood Wastewater demands provided from Boxwood Sewage Pumping Station - Design Brief, dated September 2011, Delcan")
LOCATION SEWAGE FLOWS SEWER DESIGN
RESIDENTIAL LANDS COMMERCIAL INDUSTRIAL INSTITUTIONAL INFILTRATION
Total
Cumulative ) ) Cumulative Cumulative Peak Cumulative )
Area . Cumulative Area Cumulative Area| Peak Flow Area Peak Flow Area Infil. Flow Peak
Street From MH To MH Population Area ] Peak Factor Peak Flow Area Area Flow Area . R . . ]
(ha) (ha) Population (ha) (ha) (L/s) (ha) (ha) (L/s) (ha) (ha) (L/s) (ha) (L/s) Flow |Mannings| Pipe Size Length | Capacity | Velocity
(L/s) 'n' (mm) |[Slope (%)| (m) (L/s) (m/s)
Boxwood Subdivision MH6A 60 60 24 60.00 15 39
247 Royal Oak Road MH6A 7.81 7.81 3.124 7.81 1.9525 5.0765
MH6A MH7A 67.81 27.124 67.81 16.9525 44.0765 0.013 450 1.00 88 285.11 1.793
MH7A MH8A 67.81 27.124 67.81 16.9525 44.0765 0.013 450 0.60 21.2 220.84 1.389
East Side Lands MH8A 0 0 0 0 4.5 0.00 0.00 0 0
Arriscraft MH8A 15.01 15.01 6.004 15.01 3.7525 9.757
MHB8A MH9A 0 0 4.5 0.00 82.82 33.128 82.82 20.705 53.833 0.013 675 1.40 116.3 994.60 2.779
MH9A MH10A 0 0 4.5 0.00 82.82 33.128 82.82 20.705 53.833 0.013 675 5.00 95 1879.61 5.253
MH10A MH11A 0 0 4.5 0.00 82.82 33.128 82.82 20.705 53.833 0.013 675 1.00 54.7 840.59 2.349
MH11A MH12A 0 0 4.5 0.00 82.82 33.128 82.82 20.705 53.833 0.013 675 3.90 18 1660.03 4.639
MH12A MH13A 0 0 4.5 0.00 82.82 33.128 82.82 20.705 53.83 0.013 675 0.40 34.7 531.63 1.486
Hunt Club Subdivison MH13A 24 3400 24 3400 3.395656787 36.75 0 0 0 0 0 0 0 0 0 24.00 6 42.75 0.013 525 0.30 18.5 235.55 1.088
MH13A SPS 24 3400 3.395656787 36.75 0 0 82.82 33.128 0 0 106.82 26.705 96.58 0.013 650 1.20 1.9 832.66 2.509




SANITARY SEWER DESIGN SHEET
Speedsville SPS Design Brief Parameters, Phase 2

K. Smart Associates Limited Design Parameters

Project Number: 21-280
Date: 14-Aug-23 Region of Waterloo DGSSMS 2022 Speedsvills SPS Design Parameters
Average Residential Flow 275 L/day/cap Average Residential Flow 300 L/day/cap
Industrial Flow 0.4 L/s/ha Industrial Flow 0.5 L/s/ha
Commercial Flow 0.6 L/s/ha Commercial Flow 0.6 L/s/ha
Institutional Flow 0.25 L/s/ha Institutional Flow 0 L/s/ha
Infiltration/Extraneous Flows 0.25 L/s/ha Infiltration/Extraneous Flows 0.2 L/s/ha
Residential Peaking Factor Harmon Equation Residential Peaking Factor Harmon Equation
East Side Lands Population Density 143 ppha (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Residential Land Density for Stage 1 Lands, as per discussions with City of Cambridge Staff, dated July 20, 2015")
Hunt Club Subdivision Population 10106 people (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Sanitary Flows from Hunt Club based on Sanitary Design Sheet dated July 22, 2015")
Arriscraft Wastewater Flow 0.14 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Arriscraft wastewatewr flows provided by operations, email dated June 26, 2015")
Boxwood Wasteater Flow 759 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Boxwood Wastewater demands provided from Boxwood Sewage Pumping Station - Design Brief, dated September 2011, Delcan")
LOCATION SEWAGE FLOWS SEWER DESIGN
RESIDENTIAL LANDS COMMERCIAL INDUSTRIAL INSTITUTIONAL INFILTRATION
Total
Cumulative . Cumulative Cumulative Cumulative Peak | Cumulative .
Area ] Cumulative Area Peak Flow Area Peak Flow Area Infil. Flow Peak
Street From VIH To MH Population Area ) Peak Factor | Peak Flow Area Area Area Flow Area . . . . .
(ha) (ha) Population (ha) (ha) (L/s) (ha) (ha) (L/s) (ha) (ha) (L/s) (ha) (L/s) Flow |Mannings| Pipe Size Length | Capacity | Velocity
(L/s) 'n' (mm) |Slope (%)| (m) (L/s) (m/s)
Boxwood Subdivision MHG6A 60 60 63.9 60.00 12 75.9
247 Royal Oak Road MH6A 7.81 7.81 3.905 7.81 1.562 5.467
MH6A MH7A 67.81 67.805 67.81 13.562 81.367 0.013 450 1.00 88 285.11 1.793
MH7A MHS8A 67.81 67.805 67.81 13.562 81.367 0.013 450 0.60 21.2 220.84 1.389
East Side Lands MHS8A 184 26312 184 26312 2.533486572 231.46 184.00 36.8 268.2621
Arriscraft MHS8A 15.01 15.01 0.14 15.01 3.002 3.142
MHSA MH9A 184 26312 2.533486572 231.46 82.82 67.945 266.82 53.364 352.7711] 0.013 675 1.40 116.3 994.60 2.779
MH9A MH10A 184 26312 2.533486572 231.46 82.82 67.945 266.82 53.364 352.7711] 0.013 675 5.00 95 1879.61 5.253
MH10A MH11A 184 26312 2.533486572 231.46 82.82 67.945 266.82 53.364 352.7711] 0.013 675 1.00 54.7 840.59 2.349
MH11A MH12A 184 26312 2.533486572 231.46 82.82 67.945 266.82 53.364 352.7711] 0.013 675 3.90 18 1660.03 | 4.639
MH12A MH13A 184 26312 2.533486572 231.46 82.82 67.945 266.82 53.364 352.77 0.013 675 0.40 34.7 531.63 1.486
Hunt Club Subdivison MH13A 57.03 10106 57.03 10106 2.950134082 103.52 11.48 11.48 6.888 8.66 8.66 4.33 5.32 5.32 0 82.49 16.498 126.14 0.013 525 0.30 18.5 235.55 1.088
MH13A SPS 241.03 334.98 11.48 6.888 91.48 72.275 5.32 0 349.31 69.862 478.91 0.013 650 1.20 1.9 832.66 2.509

Notes:
SPS Class EA, WalterFedy Sanitary Deisgn Sheets Infiltration/Inflow from Hunt Club Subdivision only considered residential lands - Qpeak = 126.14 L/s



SANITARY SEWER DESIGN SHEET
Region DGSSMS Design Parameters, Phase 1

Design Parameters

K. Smart Associates Limited

Project Number: 21-280 Region of Waterloo DGSSMS 2022 Speedsvills SPS Design Parameters
Date: 18-Aug-23 Average Residential Flow 275 L/day/cap Average Residential Flow 300 L/day/cap
Industrial Flow 0.4 L/s/ha Industrial Flow 0.5 L/s/ha
Commercial Flow 0.6 L/s/ha Commercial Flow 0.6 L/s/ha
Institutional Flow 0.25 L/s/ha Institutional Flow 0 L/s/ha
Infiltration/Extraneous Flows 0.25 L/s/ha Infiltration/Extraneous Flows 0.2 L/s/ha
Residential Peaking Factor Harmon Equation Residential Peaking Factor Harmon Equation
East Side Lands Population Density 143 ppha (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Residential Land Density for Stage 1 Lands, as per discussions with City of Cambridge Staff, dated July 20, 2015")
Hunt Club Subdivision Population 10106 people (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Sanitary Flows from Hunt Club based on Sanitary Design Sheet dated July 22, 2015")
Arriscraft Wastewater Flow 0.14 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Arriscraft wastewatewr flows provided by operations, email dated June 26, 2015")
Boxwood Wasteater Flow 75.9 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Boxwood Wastewater demands provided from Boxwood Sewage Pumping Station - Design Brief, dated September 2011, Delcan")
LOCATION SEWAGE FLOWS SEWER DESIGN
RESIDENTIAL LANDS COMMERCIAL INDUSTRIAL INSTITUTIONAL INFILTRATION
. . . Cumulative . . .
Street From MH To MH Area Population Cumulative Area| Cumulative Peak Factor | Peak Flow Area Cumulative Area| Peak Flow Area Area Peak Flow Area Cumulative Area [Peak Flow| Cumulative Area| Infil. Flow Total
(ha) P (ha) Population (ha) (ha) (L/s) (ha) (ha) (L/s) (ha) (ha) (L/s) (ha) (L/s) Peak Flow Pipe Size Length
(L/s) Mannings 'n'| (mm) |Slope (%) (m) Capacity (L/s)| Velocity (m/s)
Boxwood Subdivision MH6A 60 60 24 60.00 15 39
247 Royal Oak Road MH6A 7.81 7.81 3.124 7.81 1.9525 5.0765
MH6A MH7A 67.81 27.124 67.81 16.9525 44.0765 0.013 450 1.00 88 285.11 1.793
MH7A MHS8A 67.81 27.124 67.81 16.9525 44.0765 0.013 450 0.60 21.2 220.84 1.389
East Side Lands MHS8A 184 26312 184 26312 2.533486572 212.17 184.00 46 258.1736
Arriscraft MHS8A 15.01 15.01 6.004 15.01 3.7525 9.757
MH8A MH9A 184 26312 2.533486572 212.17 82.82 33.128 266.82 66.705 312.01 0.013 675 1.40 116.3 994.60 2.779
MH9A MH10A 184 26312 2.533486572 212.17 82.82 33.128 266.82 66.705 312.0066 0.013 675 5.00 95 1879.61 5.253
MH10A MH11A 184 26312 2.533486572 212.17 82.82 33.128 266.82 66.705 312.0066 0.013 675 1.00 54.7 840.59 2.349
MH11A MH12A 184 26312 2.533486572 212.17 82.82 33.128 266.82 66.705 312.0066 0.013 675 3.90 18 1660.03 4.639
MH12A MH13A 184 26312 2.533486572 212.17 82.82 33.128 266.82 66.705 312.01 0.013 675 0.40 34.7 531.63 1.486
Hunt Club Subdivison MH13A 57.03 10106 57.03 10106 2.950134082 94.89 11.48 11.48 6.888 8.66 8.66 3.464 5.32 5.32 1.33 82.49 20.6225 127.20 0.013 525 0.30 18.5 235.55 1.088
MH13A SPS 241.03 307.07 11.48 6.888 91.48 36.592 5.32 1.33 349.31 87.3275 439.21 0.013 650 1.20 1.9 832.66 2.509




APPENDIX C

Sanitary Sewer Design Sheet



K. Smart Associates Limited

BUILDING A - 247 ROYAL OAK ROAD, CAMBRIDGE
SANITARY SEWER DESIGN SHEET

Project Number: 21-280 Industrial Sewage Flow 0.4 L/s/ha (General)
Date: 18-Aug-23 Industrial Peaking Factor 2.5
Infiltration 0.25 L/s/ha
LOCATION FLOWS SEWER DESIGN
Incremental Average Peak Ind. Total
Area Total Ind. Flow Flow Infiltration [Peak Flow| Mannings |Pipe Size| Slope | Length | Capacity | Velocity

Street From MH To MH (ha) Area (ha) (L/s) (L/s) (L/s) (L/s) 'n' (mm) (%) (m) (L/s) (m/s)

Site Building SAN MH1A 5.82 5.82 2.328 5.820 1.455 7.28 0.013 150 7.00 24 40.29 2.280
SAN MH1A [ EX SAN MH 0 5.82 2.328 5.820 1.455 7.28 0.013 150 7.00 9.2 40.29 2.280

Notes:

1. Industrial Sewage Flow of 0.4 L/s/ha as per Region of Waterloo DGSSMS

2. Peak Factor of 2.5 as per City of Cambridge Standards and Development Manual
3. Infiltration/Inflow Allowance of 0.25 L/s/ha as per City of Cambridge Engineering Standards Development Manual




K. Smart Associates Limited

BUILDING B - 247 ROYAL OAK ROAD, CAMBRIDGE
SANITARY SEWER DESIGN SHEET

Project Number: 21-280 Industrial Sewage Flow 0.4 L/s/ha (General)
Date: 18-Aug-23 Industrial Peaking Factor 2.5
Infiltration 0.25 L/s/ha
LOCATION FLOWS SEWER DESIGN
Incremental Peak Ind. Total
Area Total |Average Ind. Flow Infiltration [Peak Flow| Mannings |Pipe Size| Slope | Length | Capacity | Velocity
Street From MH To MH (ha) Area (ha) | Flow (L/s) (L/s) (L/s) (L/s) n' (mm) (%) (m) (L/s) (m/s)

Site Building SAN MH1A 1.99 1.99 0.796 1.990 0.498 2.49 0.013 150 2.00 12.5 21.54 1.219

SAN MH1A [ EXSAN MH9A 0 1.99 0.796 1.990 0.498 2.49 0.013 150 2.00 16.5 21.54 1.219
Notes:

1. Industrial Sewage Flow of 0.5 L/s/ha as per City of Cambridge Standards and Development Manual
2. Peak Factor of 2.5 as per City of Cambridge Standards and Development Manual
3. Infiltration/Inflow Allowance of 0.25 L/s/ha as per City of Cambridge Engineering Standards Development Manual




APPENDIX D

MIDUS Model Output



Building A
Existing Conditions
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year



31

32

33

180.
1500.

573

~N

O
OO0 OUVIOOUVTO UV

.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.829  Impervious Runoff coefficient”
.097  Impervious Ia/S coefficient”

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version

MIDUSS created
10  Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.100  Coefficient A"

.000 Constant B"

.761 Exponent C"

.400 Fraction R"

.000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 32.362 mm"
6 002hyd Hydrograph extension used in this
CATCHMENT 101"
1 Triangular SCS"
1 Equal length"
1 SCS method"
101 Existing Site"

99.364 mm/hr"

.000 % Impervious"
.100  Total Area"

.000 Flow length"
.000 Overland Slope"
.745  Pervious Area"
.000  Pervious length"

000  Pervious slope"

.355  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n

000 Pervious SCS Curve No."

.206  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.000 Pervious Initial abstraction”

500 Impervious Initial abstraction”

Version 2.25 rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg A\"

August 2023"

Existing 2 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 11:02:17 AM"

0.092 0.000 0.000
Catchment 101 Pervious
Surface Area 6.745

Time of concentration 37.590
Time to Centroid 151.055
Rainfall depth 32.362
Rainfall volume 2182.81
Rainfall losses 25.681
Runoff depth 6.680
Runoff volume 450.59
Runoff coefficient 0.206
Maximum flow 0.083
40 HYDROGRAPH Add Runoff "
4  Add Runoff "
0.092 0.092 0.000
40 HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.092 0.092 0.092
38 START/RE-START TOTALS 101"

3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

19 EXIT"

0.000 c.m/sec"

Impervious Total Area

0.355 7.100
3.602 31.660
94.585 141.203
32.362 32.362
114.88 2297.69
5.536 24.674
26.825 7.688
95.23 545.82
0.829 0.238
0.064 0.092
0.000"
0.000"
7.100
0.355
5.000"

"

hectare”
minutes"
minutes"”
mm"

c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"




31
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180.
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1219
10.
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O
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.878  Impervious Runoff coefficient"
.097  Impervious Ia/S coefficient”

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version

MIDUSS created
10  Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.800 Coefficient A"

500 Constant B"

.823 Exponent C"
.400  Fraction R"

000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 48.647 mm"
6 005hyd Hydrograph extension used in this
CATCHMENT 101"
1 Triangular SCS"
1 Equal length"
1 SCS method"
101 Existing Site"

127.834 mm/hr"

.000 % Impervious"
.100  Total Area"

.000 Flow length"
.000 Overland Slope"
.745  Pervious Area"
.000  Pervious length"

000  Pervious slope"

.355  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n

000 Pervious SCS Curve No."

.305  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.995 Pervious Initial abstraction”

503  Impervious Initial abstraction”

Version 2.25 rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg A\"

August 2023"

Existing 5 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 11:31:57 AM"

0.274 0.000 0.000
Catchment 101 Pervious
Surface Area 6.745

Time of concentration 28.155
Time to Centroid 134.481
Rainfall depth 48.647
Rainfall volume 3281.24
Rainfall losses 33.810
Runoff depth 14.837
Runoff volume 1000.74
Runoff coefficient 0.305
Maximum flow 0.256
40 HYDROGRAPH Add Runoff "
4  Add Runoff "
0.274 0.274 0.000
40 HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.274 0.274 0.274
38 START/RE-START TOTALS 101"

3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

19 EXIT"

0.000 c.m/sec"

Impervious Total Al
0.355 7.100
3.203 24.872
91.915 128.881
48.647 48.647
172.70 3453.94
5.945 32.417
42.702 16.230
151.59 1152.34
0.878 0.334
0.091 0.274
0.000"
0.000"
7.100
0.355
5.000"

"

rea
hectare”
minutes"
minutes"”
mm"
c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"




31

32

33
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1728

~N

O
OO0 Oh~ROOUVIOUV

.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.893  Impervious Runoff coefficient"
.097  Impervious Ia/S coefficient”

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version

MIDUSS created
10  Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.600  Coefficient A"

.000 Constant B"

.849  Exponent C"

.400 Fraction R"

.000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 59.221 mm"
6 0106hyd Hydrograph extension used in this
CATCHMENT 101"
1 Triangular SCS"
1 Equal length"
1 SCS method"
101 Existing Site"

141.916 mm/hr"

.000 % Impervious"
.100  Total Area"

.000 Flow length"
.000 Overland Slope"
.745  Pervious Area"
.000  Pervious length"

000  Pervious slope"

.355  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n

000 Pervious SCS Curve No."

.357  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.995 Pervious Initial abstraction”

503  Impervious Initial abstraction”

Version 2.25 rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg A\"

August 2023"

Existing 10 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 11:33:33 AM"

40

40

38

19

4

8

3

0.422 0.000
Catchment 101 Pervi
Surface Area 6.745
Time of concentration 25.06
Time to Centroid 129.0
Rainfall depth 59.22
Rainfall volume 3994.
Rainfall losses 38.07
Runoff depth 21.14
Runoff volume 1426.
Runoff coefficient 0.357
Maximum flow 0.393
HYDROGRAPH Add Runoff "

Add Runoff "

0.422 0.422

HYDROGRAPH Copy to Outflow"
Copy to Outflow"
0.422 0.422

START/RE-START TOTALS 101"
Runoff Totals on EXIT"

Total Catchment area

Total Impervious area

Total % impervious

EXIT"

0.000
ous

5
49
1
42
1
9
53

0.000

0.422

0.000 c.m/sec"

Impervious Total Area

0.355 7.100
3.057 22.506
91.124 124.640
59.221 59.221
210.23 4204.66
6.349 36.485
52.872 22.736
187.69 1614.23
0.893 0.384
0.107 0.422
0.000"
0.000"
7.100
0.355
5.000"

"

hectare”
minutes"
minutes"”
mm"

c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.902  Impervious Runoff coefficient"
.097  Impervious Ia/S coefficient”

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version

MIDUSS created
10  Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.900 Coefficient A"

000  Constant B"

.865 Exponent C"
.400  Fraction R"

000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 69.200 mm"
6 025hyd Hydrograph extension used in this
CATCHMENT 101"
1 Triangular SCS"
1 Equal length"
1 SCS method"
101 Existing Site"

153.640 mm/hr"

.000 % Impervious"
.100  Total Area"

.000 Flow length"
.000 Overland Slope"
.745  Pervious Area"
.000  Pervious length"

000  Pervious slope"

.355  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n

000 Pervious SCS Curve No."

.400  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.995 Pervious Initial abstraction”

503  Impervious Initial abstraction”

Version 2.25 rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg A\"

August 2023"

Existing 25 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 11:38:08 AM"

40

40

38

19

4

8

3

0.587 0.000
Catchment 101 Pervi
Surface Area 6.745
Time of concentration 23.02
Time to Centroid 125.6
Rainfall depth 69.20
Rainfall volume 4667 .
Rainfall losses 41.54
Runoff depth 27.65
Runoff volume 1865.
Runoff coefficient 0.400
Maximum flow 0.552
HYDROGRAPH Add Runoff "

Add Runoff "

0.587 0.587

HYDROGRAPH Copy to Outflow"
Copy to Outflow"
0.587 0.587

START/RE-START TOTALS 101"
Runoff Totals on EXIT"

Total Catchment area

Total Impervious area

Total % impervious

EXIT"

0.000
ous

9
52
2]
57
2
8
54

0.000

0.587

0.000 c.m/sec"

Impervious Total Area

0.355 7.100
2.952 20.896
90.675 121.937
69.200 69.200
245.66 4913.23
6.757 39.803
62.444 29.397
221.68 2087.22
0.902 0.425
0.121 0.587
0.000"
0.000"
7.100
0.355
5.000"

"

hectare”
minutes"
minutes"”
mm"

c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.913  Impervious Runoff coefficient”
.097  Impervious Ia/S coefficient”

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version

MIDUSS created
10  Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.000  Coefficient A"

000  Constant B"

.866  Exponent C"
.400  Fraction R"

000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 80.894 mm"
6 ©506hyd Hydrograph extension used in this
CATCHMENT 101"
1 Triangular SCS"
1 Equal length"
1 SCS method"
101 Existing Site"

168.400 mm/hr"

.000 % Impervious"
.100  Total Area"

.000 Flow length"
.000 Overland Slope"
.745  Pervious Area"
.000  Pervious length"

000  Pervious slope"

.355  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n

000 Pervious SCS Curve No."

.443  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.995 Pervious Initial abstraction”

503  Impervious Initial abstraction”

Version 2.25 rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg A\"

August 2023"

Existing 50 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 11:39:48 AM"

40

40

38
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4
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0.797 0.000
Catchment 101 Pervi
Surface Area 6.745
Time of concentration 21.14
Time to Centroid 122.9
Rainfall depth 80.89
Rainfall volume 5456.
Rainfall losses 45.03
Runoff depth 35.86
Runoff volume 2419.
Runoff coefficient 0.443
Maximum flow 0.757
HYDROGRAPH Add Runoff "

Add Runoff "

0.797 0.797

HYDROGRAPH Copy to Outflow"
Copy to Outflow"
0.797 0.797

START/RE-START TOTALS 101"
Runoff Totals on EXIT"

Total Catchment area

Total Impervious area

Total % impervious

EXIT"

0.000
ous

8
33
4
33
0
4
05

0.000

0.797

0.000 c.m/sec"

Impervious Total Al
0.355 7.100
2.839 19.358
90.372 119.749
80.894 80.894
287.18 5743.50
7.031 43.130
73.864 37.764
262.22 2681.26
0.913 0.467
0.136 0.797
0.000"
0.000"
7.100
0.355
5.000"

"

rea
hectare”
minutes"
minutes"”
mm"
c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"
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10

.000

000
000

1
100
000

.870
.400

000

.000

6

1ol

.000
.100
.000
.000
.745
.000

000
355

.000
.000
.250

000

.471
.059
.995

015

.000
.920
.097

503

MIDUSS Output ----

MIDUSS version
MIDUSS created
Units used:
Job folder:

Output filename:
Licensee name:
Company

Date & Time last used:
TIME PARAMETERS"

Version 2.25 rev. 473"

February 7, 2010"

ie METRIC"
S:\2021\21-280\Engineering\MIDUSS\Bldg A\"
August 2023"

Existing 100 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 11:41:10 AM"

Maximum intensity
Total depth

Time Step"
Max. Storm length"
Max. Hydrograph"

STORM Chicago storm"

Chicago storm”

Coefficient A"

Constant B"

Exponent C"

Fraction R"

Duration”

Time step multiplier”

177.123 mm/hr"
89.669 mm"

100hyd  Hydrograph extension used in this

CATCHMENT 101"

Triangular SCS"
Equal length"

SCS method"
Existing Site"

% Impervious"

Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”

file"

40

40

38
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4

8

3

0.950 0.000
Catchment 101 Pervi
Surface Area 6.745
Time of concentration 20.12
Time to Centroid 121.3
Rainfall depth 89.66
Rainfall volume 6048.
Rainfall losses 47.39
Runoff depth 42.27
Runoff volume 2851.
Runoff coefficient 0.471
Maximum flow 0.905
HYDROGRAPH Add Runoff "

Add Runoff "

0.950 0.950

HYDROGRAPH Copy to Outflow"
Copy to Outflow"
0.950 0.950

START/RE-START TOTALS 101"
Runoff Totals on EXIT"

Total Catchment area

Total Impervious area

Total % impervious

EXIT"

0.000
ous

5
58
9
17
2
7
60

0.000

0.950

0.000 c.m/sec"

Impervious Total Area

0.355 7.100
2.779 18.509
90.211 118.458
89.669 89.669
318.32 6366.50
7.194 45.382
82.475 44.287
292.78 3144.39
0.920 0.494
0.145 0.950
0.000"
0.000"
7.100
0.355
5.000"

"

hectare”
minutes"
minutes"”
mm"

c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"




Building A
Proposed Conditions
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year
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10

.000

000
000

1
100

.000
.761
.400
.000
.000

6

201
000

.878
.000
.000
.000
.000
.000
.878
.000
.000
.250
.000
.000
.059
.995

015

.000
.820
.193

000

Maximum intensity
Total depth

MIDUSS Output =-----=-mmmmmm oo

MIDUSS version
MIDUSS created
Units used:
Job folder:

Version

Output filename:
Licensee name:

Company

Date & Time last used:

Proposed 2

2023-08-17

TIME PARAMETERS"

Time Step"
Max. Storm length"
Max. Hydrograph"

STORM Chicago storm"

Chicago storm”

Coefficient A"

Constant B"

Exponent C"

Fraction R"

Duration”

Time step multiplier"

99.364 mm/hr"
32.362 mm"
002hyd

Triangular SCS"
Equal length"

SCS method"
Proposed Roof"

% Impervious"

Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”

Hydrograph extension used in this file
CATCHMENT 201"

2.25 rev. 473"

February 7, 2010"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg A\"

August 2023"
Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”

at 10:57:29 AM"

40

54

40

56

4

0.374
0.120
498.3

0.000

0.250
0.000

5

0.374 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 1.878 1.878 hectare"
Time of concentration 19.513 1.874 1.874 minutes"
Time to Centroid 127.543 92.411 92.411 minutes”
Rainfall depth 32.362 32.362 32.362 mm"
Rainfall volume 0.00 607.76 607.76 c.m"
Rainfall losses 25.689 5.828 5.828 mm"
Runoff depth 6.673 26.534 26.534 mm"
Runoff volume 0.00 498.32 498.32 c.m"
Runoff coefficient 0.000 0.820 0.820 "
Maximum flow 0.000 0.374 0.374 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.374 0.374 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.02240 11.733"
0.05000 0.04480 93.867"
0.07500 0.06720 316.800"
0.1000 0.08960 665.919"
0.1250 0.1120 1017.919"
0.1500 0.1344 1369.919"
0.1750 0.1568 1721.919"
0.2000 0.1792 2073.919"
0.2250 0.2016 2425.919"
0.2500 0.2240 2777.919"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
1.878 1.408 250.000 24.000 100.000"
Using 56 roofdrains on roofstorage area of 14080. square metre"
Peak outflow 0.060 c.m/sec”
Maximum level 0.067 metre"
Maximum storage 247.883 c.m"
Centroidal lag 2.336  hours"
0.374 0.374 0.060 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.374 0.060 0.060 0.000"
DIVERSION"




40

40
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201 Node number"
0.002 Overflow threshold"
1.000 Required diverted fraction”

@ Conduit type; 1=Pipe;2=Channel”
Peak of diverted flow 0.058
Volume of diverted flow
DIV00201.002hyd"

Roofwater to Infiltration Gallery (4706m3)"
0.000 c.m/sec"

0.374 0.060 0.002
HYDROGRAPH Combine 1"
6 Combine "
1 Node #"
Stormwater Pond"
Maximum flow 0.002
Hydrograph volume 29.645 c.m"
0.374 0.060 0.002 0.002"
HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
0.374 0.000 0.002 0.002"

CATCHMENT 202"

1 Triangular SCS"

1 Equal length"

1 SCS method"
202  Parking Lot"
.000 % Impervious"
.453  Total Area"
.000 Flow length"
.000  Overland Slope"
000  Pervious Area"
.000  Pervious length"
.000  Pervious slope"
.453  Impervious Area"
.000 Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n
.000  Pervious SCS Curve No."
000  Pervious Runoff coefficient”
.037  Pervious Ia/S coefficient"
.060  Pervious Initial abstraction”
.015  Impervious Manning 'n'"
.000  Impervious SCS Curve No."
.819  Impervious Runoff coefficient”
.193  Impervious Ia/S coefficient”
.000  Impervious Initial abstraction”
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0.285 0.000 0.002
Catchment 202 Pervious
Surface Area 0.000 1.453
Time of concentration 25.260 2.043

Time to Centroid 135.462 92.738
Rainfall depth 32.362 32.362

c.m/sec”
468.879 c.m"

c.m/sec"

0.002 c.m/sec"
Impervious Total Area

hectare"
minutes”
minutes™

"

mm

40

33

40

40

4

1
1
1
203
20.000
0.350
100.000
2.000
0.280
100.000
2.000
0.070
100.000
2.000
0.250
65.000
0.181
0.007
0.957
0.015
8
(<]
2]
1

O

.000
.825
.193
.000

4

Rainfall volume 0.00
Rainfall losses 27.823
Runoff depth 4.538
Runoff volume 0.00
Runoff coefficient 0.000
Maximum flow 0.000
HYDROGRAPH Add Runoff "
Add Runoff "
0.285 0.285 0.002

CATCHMENT 203"
Triangular SCS"
Equal length"

SCS method"
SWM Pond Area"
% Impervious"
Total Area”
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient”
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”
0.013 0.285 0.002

Catchment 203 Pervious

Surface Area 0.280

Time of concentration 51.134

vt

Time to Centroid 169.987
Rainfall depth 32.362
Rainfall volume 90.61
Rainfall losses 26.499
Runoff depth 5.863
Runoff volume 16.42
Runoff coefficient 0.181
Maximum flow 0.002
HYDROGRAPH Add Runoff "
Add Runoff "
0.013 0.295 0.002

HYDROGRAPH Copy to Outflow"

470.22
5.847
26.515
385.26
0.819
0.285

0.002"

470.22
5.847
26.515
385.26
0.819
0.285

0.002 c.m/sec"

Impervious Total Area

0.070
4.752
96.893
32.362
22.65
5.659
26.703
18.69
0.825
0.013

0.002"

0.350
26.440
131.071
32.362
113.27
22.331
10.031
35.11
0.310
0.013

c.m"

"

c.m/sec”

hectare"
minutes"
minutes"
mm"

c.m"

mm"

mm"

c.m"

"

c.m/sec”




40

40

54

8 Copy to Outflow"
0.013 0.295
HYDROGRAPH  Combine 1"
6 Combine "
1 Node #"
Stormwater Pond"

0.295 0.002"

Maximum flow 0.297 c.m/sec"
Hydrograph volume 450.012 c.m"
0.013 0.295 0.295 0.297"
HYDROGRAPH Confluence 1"
7  Confluence "
1 Node #"
Stormwater Pond"
Maximum flow 0.297 c.m/sec"
Hydrograph volume 450.011 c.m"
0.013 0.297 0.295 0.000"
POND DESIGN"
0.297  Current peak flow c.m/sec”
0.125 Target outflow c.m/sec"
450.0  Hydrograph volume c.m"
20. Number of stages"
291.600  Minimum water level metre"
292.900 Maximum water level metre"
291.600  Starting water level metre"

@ Keep Design Data: 1 = True; © = False"

Level Discharge Volume"
291.600 0.000 0.000"
291.668 ©.07683 35.394"
291.737 0.07841 74.213"
291.805 ©.07994  115.386"
291.874 ©.08147 160.200"
291.942 ©.08294  207.408"
292.011 ©.08441  258.475"
292.079 0.08583 311.999"
292.147 ©.08723  368.716"
292.216 ©.08862  429.626"
292.284 ©.08998  493.015"
292.353 0.09133  560.825"
292.400 ©0.09225 609.054"
292.500 0.09416 717.293"
292.558 0.1844 783.646"
292.626 0.5553  864.805"
292.695 1.320 950.973"
292.763 2.537 1039.698"
292.832 4.311 1133.672"
292.900 6.651 1230.216"

1. WEIRS"
Crest Weir Crest
elevation coefficie breadth
292.500 0.900 2.000

Left Right"
sideslope sideslope”
50.000 50.000"

40

40

33

1. ORIFICES"
Orifice Orifice Orifice Number of"
invert coefficie diameter orifices"

289.900 0.630 0.1650 1.000"
2. LAYERS"
Bottom Aspect Bottom Top  Average"
area ratio elevation elevation sideslope"
500.000 5.000 291.600 292.600 5.000"
1200.000 3.000 292.600 292.900 5.000"
Peak outflow 0.081 c.m/sec"
Maximum level 291.860 metre"
Maximum storage 151.395 c.m"
Centroidal lag 1.947  hours"
0.013 0.297 0.081 0.000 c.m/sec"

HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"
Total Discharge From Site"
Maximum flow 0.081 c.m/sec"
Hydrograph volume 448 .800 c.m"
0.013 0.297 0.081 0.081"

HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
0.013 0.000 0.081 0.081"

CATCHMENT 204"

1 Triangular SCS"

1 Equal length”

1 SCS method"
204  Undeveloped Area"
0.000 % Impervious"
3.419 Total Area"
9.000 Flow length"
2.000 Overland Slope"
3.419 Pervious Area"
9.000  Pervious length"
2.000 Pervious slope"
0.000 Impervious Area"
9.000  Impervious length"
2.000 Impervious slope"
0.250  Pervious Manning 'n'"
5.000 Pervious SCS Curve No."
0.141 Pervious Runoff coefficient"”
0.037  Pervious Ia/S coefficient"
5.000 Pervious Initial abstraction”
0.015 Impervious Manning 'n
8.000 Impervious SCS Curve No."
0.000 Impervious Runoff coefficient"
0.000 Impervious Ia/S coefficient"
0.000 Impervious Initial abstraction”

0.015 0.000 0.081

"

O

0.081 c.m/sec"
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Catchment 204 Pervious  Impervious Total Area

Surface Area 3.419 0.000 3.419 hectare"”
Time of concentration 88.819 7.173 88.819 minutes"
Time to Centroid 217.086 99.223 217.085 minutes"
Rainfall depth 32.362 32.362 32.362 mm"
Rainfall volume 1106.45 0.00 1106.45 c.m"
Rainfall losses 27.801 4.688 27.801 mm"
Runoff depth 4.561 27.674 4.561 mm"
Runoff volume 155.94 0.00 155.94 c.m"
Runoff coefficient 0.141 0.000 0.141 "
Maximum flow 0.015 0.000 0.015 c.m/sec"

HYDROGRAPH Add Runoff "
4  Add Runoff "
0.015 0.015 0.081
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.015 0.015 0.015
HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"

Total Discharge From Site"
Maximum flow 0.091
Hydrograph volume 604.741

0.015 0.015 0.015

START/RE-START TOTALS 204"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

0.081"

0.081"

c.m/sec”
c.m"
0.091"

7.100 hectare"
3.401 hectare"
47.901"
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.871  Impervious Runoff coefficient"
.193  Impervious Ia/S coefficient”

MIDUSS Output ======-=--ccmmmmmmmmmeeeo

MIDUSS version Version

MIDUSS created
10  Units used:

2.25 rev. 473"

February 7, 2010"

ie METRIC"

Job folder: S:\2021\21-280\Engineering\MIDUSS\Bldg A\"

August 2023"
Output filename: Proposed 5 Year Run 1.out"
Licensee name: Sandra Swanton"
Company K. Smart Associates Limited"”
Date & Time last used: 2023-08-17 at 10:52:44 AM"

TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.800 Coefficient A"

500 Constant B"

.823 Exponent C"
.400  Fraction R"

000  Duration"

.000 Time step multiplier”

Maximum intensity 127.834 mm/hr"
Total depth 48.647 mm"
6 005hyd Hydrograph extension used in this file"
CATCHMENT 201"
1 Triangular SCS"
1 Equal length"
1 SCS method"
201  Proposed Roof"
000 % Impervious"

.878 Total Area"

.000 Flow length"

.000  Overland Slope"
.000  Pervious Area"

.000  Pervious length"
.000  Pervious slope"
.878  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n
.000  Pervious SCS Curve No."

.000  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.995 Pervious Initial abstraction”

000  Impervious Initial abstraction”

40

54

40

56

4

0.536
0.120
795.7

0.000

0.250
0.000

5

0.536 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 1.878 1.878 hectare”
Time of concentration 14.618 1.664 1.664 minutes"
Time to Centroid 117.267 90.035 90.035 minutes"”
Rainfall depth 48.647 48.647 48.647 mm"
Rainfall volume 0.00 913.59 913.59 c.m"
Rainfall losses 33.821 6.278 6.279 mm"
Runoff depth 14.826 42.369 42.369 mm"
Runoff volume 0.00 795.68 795.68 c.m"
Runoff coefficient 0.000 0.871 0.871 "
Maximum flow 0.000 0.536 0.536 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.536 0.536 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.02240 11.733"
0.05000 0.04480 93.867"
0.07500 0.06720 316.800"
0.1000 0.08960 665.919"
0.1250 0.1120 1017.919"
0.1500 0.1344 1369.919"
0.1750 0.1568 1721.919"
0.2000 0.1792 2073.919"
0.2250 0.2016 2425.919"
0.2500 0.2240 2777.919"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
1.878 1.408 250.000 24.000 100.000"
Using 56 roofdrains on roofstorage area of 14080. square metre"
Peak outflow 0.075 c.m/sec"
Maximum level 0.084 metre"

Maximum stora
Centroidal 1la
0.536

HYDROGRAPH Next link "

Next link
0.536
DIVERSION"

ge
g
0.536

0.

0.075

446.603 c.m"
2.644 hours"
0.000 c.m/sec"

075

0.075

0.000"
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201 Node number"
0.022  Overflow threshold"
1.000 Required diverted fraction”
@ Conduit type; 1=Pipe;2=Channel”

Peak of diverted flow 0.053
Volume of diverted flow 466.247
DIV@Q201.005hyd"

c.m/sec”
c.m"

Roofwater to Infiltration Gallery (4706m3)"

0.536 0.075 0.022
HYDROGRAPH Combine 1"
6 Combine "

1 Node #"
Stormwater Pond"
Maximum flow 0.022
Hydrograph volume 329.293
0.536 0.075 0.022

HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
0.536 0.000 0.022

CATCHMENT 202"

1 Triangular SCS"

1 Equal length"

1 SCS method"
202  Parking Lot"
.000 % Impervious"
.453  Total Area"
.000 Flow length"
.000  Overland Slope"
000  Pervious Area"
.000  Pervious length"
.000  Pervious slope"
.453  Impervious Area"
.000 Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n
.000  Pervious SCS Curve No."
000  Pervious Runoff coefficient”
.037  Pervious Ia/S coefficient"
.060  Pervious Initial abstraction”
.015  Impervious Manning 'n'"
.000  Impervious SCS Curve No."
.871  Impervious Runoff coefficient”
.193  Impervious Ia/S coefficient”
.000  Impervious Initial abstraction”
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0.409 0.000 0.022 0.022 c.m/sec"
Catchment 202 Pervious Impervious Total Area
Surface Area 0.000 1.453 1.453
Time of concentration 18.641 1.815 1.815
Time to Centroid 123.095 90.246 90.246

0.000 c.m/sec"

c.m/sec"
c.m"
0.022"

0.022"

Rainfall depth 48.647 48.647 48.647

hectare"
minutes”
minutes™

"

mm

40

33

40

40

4

1
1
1
203
20.000
0.350
100.000
2.000
0.280
100.000
2.000
0.070
100.000
2.000
0.250
65.000
0.253
0.007
0.957
0.015
8
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.000
.874
.193
.000

4

Rainfall volume 0.00 706.84 706.84
Rainfall losses 38.124 6.287 6.287

Runoff depth 10.523 42.360 42.360
Runoff volume 0.00 615.49 615.49
Runoff coefficient 0.000 0.871 0.871

Maximum flow 0.000 0.409 0.409

HYDROGRAPH Add Runoff "

Add Runoff "
0.409 0.409 0.022 0.022"

CATCHMENT 203"

Triangular SCS"

Equal length"

SCS method"

SWM Pond Area"

% Impervious"

Total Area”

Flow length"

Overland Slope"

Pervious Area"

Pervious length"

Pervious slope"

Impervious Area"

Impervious length"

Impervious slope"

Pervious Manning 'n'"
Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”

0.020 0.409 0.022 0.022 c.m/sec"
Catchment 203 Pervious Impervious Total Area
Surface Area 0.280 0.070 0.350
Time of concentration 40.059 4.220 23.466
Time to Centroid 149.927 93.867 123.971
Rainfall depth 48.647 48.647 48.647
Rainfall volume 136.21 34.05 170.26
Rainfall losses 36.320 6.135 30.283
Runoff depth 12.327 42.512 18.364
Runoff volume 34.52 29.76 64.27
Runoff coefficient 0.253 0.874 0.377
Maximum flow 0.007 0.019 0.020
HYDROGRAPH Add Runoff "

Add Runoff "
0.020 0.426 0.022 0.022"

HYDROGRAPH Copy to Outflow"

c.m"

"

c.m/sec”

hectare"
minutes"
minutes"
mm"

c.m"

mm"

mm"

c.m"

"

c.m/sec”
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1

54
0.448
0.125
1009.1
20.
291.600
292.900
291.600
0

Copy to Outflow"
0.020 0.426 0.426 0.022"
HYDROGRAPH  Combine 1"
Combine "
Node #"
Stormwater Pond"
Maximum flow 0.448 c.m/sec"
Hydrograph volume 1009.052 c.m"
0.020 0.426 0.426 0.448"
HYDROGRAPH Confluence 1"
Confluence "
Node #"
Stormwater Pond"
Maximum flow 0.448 c.m/sec"
Hydrograph volume 1009.052 c.m"
0.020 0.448 0.426 0.000"
POND DESIGN"
Current peak flow c.m/sec”
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; © = False"
Level Discharge Volume"
291.600 0.000 0.000"
291.668 ©.07683 35.394"
291.737 0.07841 74.213"
291.805 ©.07994  115.386"
291.874 ©.08147  160.200"
291.942 0.08294  207.408"
292.011 0.08441  258.475"
292.079 0.08583 311.999"
292.147 ©.08723  368.716"
292.216 ©.08862 429.626"
292.284 ©.08998  493.015"
292.353  0.09133  560.825"
292.400 0.09225 609.054"
292.500 0.09416 717.293"
292.558 0.1844 783.646"
292.626 0.5553  864.805"
292.695 1.320 950.973"
292.763 2.537 1039.698"
292.832 4.311 1133.672"
292.900 6.651 1230.216"
WEIRS"
Crest Weir Crest Left Right"
elevation coefficie breadth sideslope sideslope”
292.500 0.900 2.000 50.000 50.000"

40

40
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1. ORIFICES"
Orifice Orifice Orifice Number of"
invert coefficie diameter orifices"

289.900 0.630 0.1650 1.000"
2. LAYERS"
Bottom Aspect Bottom Top  Average"
area ratio elevation elevation sideslope"
500.000 5.000 291.600 292.600 5.000"
1200.000 3.000 292.600 292.900 5.000"
Peak outflow 0.087 c.m/sec"
Maximum level 292.117 metre"
Maximum storage 344 .044 c.m"
Centroidal lag 2.604  hours"
0.020 0.448 0.087 0.000 c.m/sec"

HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"
Total Discharge From Site"
Maximum flow 0.087 c.m/sec"
Hydrograph volume 1008.543 c.m"
0.020 0.448 0.087 0.087"

HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
0.020 0.000 0.087 0.087"

CATCHMENT 204"

1 Triangular SCS"

1 Equal length”

1 SCS method"
204  Undeveloped Area"
0.000 % Impervious"
3.419 Total Area"
9.000 Flow length"
2.000 Overland Slope"
3.419 Pervious Area"
9.000  Pervious length"
2.000 Pervious slope"
0.000 Impervious Area"
9.000  Impervious length"
2.000 Impervious slope"
0.250  Pervious Manning 'n'"
5.000 Pervious SCS Curve No."
0.262  Pervious Runoff coefficient”
0.000 Pervious Ia/S coefficient"
0.000 Pervious Initial abstraction”
0.015 Impervious Manning 'n
8.000 Impervious SCS Curve No."
0.000 Impervious Runoff coefficient"
0.000 Impervious Ia/S coefficient"
0.000 Impervious Initial abstraction”

0.062 0.000 0.087

"

O

0.087 c.m/sec"




40

40

40

38
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Catchment 204 Pervious  Impervious Total Area

Surface Area 3.419 0.000 3.419 hectare"”
Time of concentration 59.777 6.386 59.777 minutes"
Time to Centroid 176.378 95.988 176.378 minutes"
Rainfall depth 48.647 48.647 48.647 mm"
Rainfall volume 1663.24 0.00 1663.24 c.m"
Rainfall losses 35.887 4.991 35.887 mm"
Runoff depth 12.760 43.656 12.760 mm"
Runoff volume 436.26 0.00 436.26 c.m"
Runoff coefficient 0.262 0.000 0.262 "
Maximum flow 0.062 0.000 0.062 c.m/sec"

HYDROGRAPH Add Runoff "
4  Add Runoff "
0.062 0.062 0.087
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.062 0.062 0.062
HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"

Total Discharge From Site"
Maximum flow 0.148
Hydrograph volume 1444.803

0.062 0.062 0.062

START/RE-START TOTALS 204"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

0.087"

0.087"

c.m/sec”
c.m"
0.148"

7.100 hectare"
3.401 hectare"
47.901"
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015

.000
.890
.193

000

Maximum intensity
Total depth

MIDUSS Output =-----=-mmmmmm oo

MIDUSS version
MIDUSS created
Units used:
Job folder:

Version

Output filename:
Licensee name:

Company

Date & Time last used:

Proposed 10

TIME PARAMETERS"

Time Step"
Max. Storm length"
Max. Hydrograph"

STORM Chicago storm"

Chicago storm”

Coefficient A"

Constant B"

Exponent C"

Fraction R"

Duration”

Time step multiplier"

141.916 mm/hr"
59.221 mm"
01ohyd

Triangular SCS"
Equal length"

SCS method"
Proposed Roof"

% Impervious"

Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”

Hydrograph extension used in this file
CATCHMENT 201"

2.25 rev. 473"

February 7, 2010"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg A\"

August 2023"
Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 9:00:35 AM"

40

54

40

56

4

0.619
0.120
990.0

0.000

0.250
0.000

5

0.619 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 1.878 1.878 hectare"
Time of concentration 13.014 1.588 1.588 minutes"
Time to Centroid 113.999 89.349 89.349 minutes”
Rainfall depth 59.221 59.221 59.221 mm"
Rainfall volume 0.00 1112.16 1112.16 c.m"
Rainfall losses 38.125 6.503 6.503 mm"
Runoff depth 21.095 52.717 52.717 mm"
Runoff volume 0.00 990.03 990.03 c.m"
Runoff coefficient 0.000 0.890 0.890 "
Maximum flow 0.000 0.619 0.619 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.619 0.619 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.02240 11.733"
0.05000 0.04480 93.867"
0.07500 0.06720 316.800"
0.1000 0.08960 665.919"
0.1250 0.1120 1017.919"
0.1500 0.1344 1369.919"
0.1750 0.1568 1721.919"
0.2000 0.1792 2073.919"
0.2250 0.2016 2425.919"
0.2500 0.2240 2777.919"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
1.878 1.408 250.000 24.000 100.000"
Using 56 roofdrains on roofstorage area of 14080. square metre"
Peak outflow 0.084 c.m/sec”
Maximum level 0.094 metre"
Maximum storage 579.126 c.m"
Centroidal lag 2.828 hours"
0.619 0.619 0.084 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.619 0.084 0.084 0.000"
DIVERSION"




40

40

33

201 Node number"
0.032 Overflow threshold"
1.000 Required diverted fraction”
@ Conduit type; 1=Pipe;2=Channel”

Peak of diverted flow 0.052
Volume of diverted flow 465.394
DIV00201.010hyd"

c.m/sec”
c.m"

Roofwater to Infiltration Gallery (4706m3)"

0.619 0.084 0.032
HYDROGRAPH Combine 1"
6 Combine "

1 Node #"
Stormwater Pond"
Maximum flow 0.032
Hydrograph volume 524.455
0.619 0.084 0.032

HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
0.619 0.000 0.032

CATCHMENT 202"

1 Triangular SCS"

1 Equal length"

1 SCS method"
202  Parking Lot"
.000 % Impervious"
.453  Total Area"
.000 Flow length"
.000  Overland Slope"
000  Pervious Area"
.000  Pervious length"
.000  Pervious slope"
.453  Impervious Area"
.000 Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n
.000  Pervious SCS Curve No."
000  Pervious Runoff coefficient”
.037  Pervious Ia/S coefficient"
.061  Pervious Initial abstraction”
.015  Impervious Manning 'n'"
.000  Impervious SCS Curve No."
.890  Impervious Runoff coefficient”
.193  Impervious Ia/S coefficient”
.000  Impervious Initial abstraction”

=
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0.474 0.000 0.032 0.032 c.m/sec"
Catchment 202 Pervious Impervious Total Area
Surface Area 0.000 1.453 1.453
Time of concentration 16.458 1.731 1.731
Time to Centroid 119.155 89.512 89.512

0.000 c.m/sec"

c.m/sec"
c.m"
0.032"

0.032"

Rainfall depth 59.221 59.221 59.221

hectare"
minutes”
minutes™

"

mm

40

33

40

40

4

1
1
1
203
20.000
0.350
100.000
2.000
0.280
100.000
2.000
0.070
100.000
2.000
0.250
65.000
0.294
0.007
0.957
0.015
8
(<]
2]
1

O

.000
.892
.193
.000

4

Rainfall volume 0.00 860.47 860.47
Rainfall losses 43.882 6.516 6.516

Runoff depth 15.338 52.704 52.704
Runoff volume 0.00 765.79 765.79
Runoff coefficient 0.000 0.890 0.890

Maximum flow 0.000 0.474 0.474

HYDROGRAPH Add Runoff "

Add Runoff "
0.474 0.474 0.032 0.032"

CATCHMENT 203"

Triangular SCS"

Equal length"

SCS method"

SWM Pond Area"

% Impervious"

Total Area”

Flow length"

Overland Slope"

Pervious Area"

Pervious length"

Pervious slope"

Impervious Area"

Impervious length"

Impervious slope"

Pervious Manning 'n'"
Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”

0.024 0.474 0.032 0.032 c.m/sec"
Catchment 203 Pervious Impervious Total Area
Surface Area 0.280 0.070 0.350
Time of concentration 36.027 4.025 22.220
Time to Centroid 142.919 92.897 121.338
Rainfall depth 59.221 59.221 59.221
Rainfall volume 165.82 41.45 207.27
Rainfall losses 41.823 6.412 34.741
Runoff depth 17.398 52.808 24.480
Runoff volume 48.71 36.97 85.68
Runoff coefficient 0.294 0.892 0.413
Maximum flow 0.011 0.021 0.024
HYDROGRAPH Add Runoff "

Add Runoff "
0.024 0.494 0.032 0.032"

HYDROGRAPH Copy to Outflow"

c.m"

"

c.m/sec”

hectare"
minutes"
minutes"
mm"

c.m"

mm"

mm"

c.m"

"

c.m/sec”




8

40
6
1

40
7
1

54
0.526
0.125
1375.9
20.
291.600
292.900
291.600
0

Copy to Outflow"
0.024 0.494 0.494 0.032"
HYDROGRAPH  Combine 1"
Combine "
Node #"
Stormwater Pond"
Maximum flow 0.526 c.m/sec"
Hydrograph volume 1375.924 c.m"
0.024 0.494 0.494 0.526"
HYDROGRAPH Confluence 1"
Confluence "
Node #"
Stormwater Pond"
Maximum flow 0.526 c.m/sec"
Hydrograph volume 1375.924 c.m"
0.024 0.526 0.494 0.000"
POND DESIGN"
Current peak flow c.m/sec”
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; © = False"
Level Discharge Volume"
291.600 0.000 0.000"
291.668 ©.07683 35.394"
291.737 0.07841 74.213"
291.805 ©.07994  115.386"
291.874 ©.08147  160.200"
291.942 0.08294  207.408"
292.011 0.08441  258.475"
292.079 0.08583 311.999"
292.147 ©.08723  368.716"
292.216 ©.08862 429.626"
292.284 ©.08998  493.015"
292.353  0.09133  560.825"
292.400 0.09225 609.054"
292.500 0.09416 717.293"
292.558 0.1844 783.646"
292.626 0.5553  864.805"
292.695 1.320 950.973"
292.763 2.537 1039.698"
292.832 4.311 1133.672"
292.900 6.651 1230.216"
WEIRS"
Crest Weir Crest Left Right"
elevation coefficie breadth sideslope sideslope”
292.500 0.900 2.000 50.000 50.000"

40

40

33

1. ORIFICES"
Orifice Orifice Orifice Number of"
invert coefficie diameter orifices"

289.900 0.630 0.1650 1.000"
2. LAYERS"
Bottom Aspect Bottom Top  Average"
area ratio elevation elevation sideslope"
500.000 5.000 291.600 292.600 5.000"
1200.000 3.000 292.600 292.900 5.000"
Peak outflow 0.090 c.m/sec"
Maximum level 292.284 metre"
Maximum storage 493,263 c.m"
Centroidal lag 3.038  hours"
0.024 0.526 0.090 0.000 c.m/sec"

HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"
Total Discharge From Site"
Maximum flow 0.090 c.m/sec"
Hydrograph volume 1375.412 c.m"
0.024 0.526 0.090 0.090"

HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
0.024 0.000 0.090 0.090"

CATCHMENT 204"

1 Triangular SCS"

1 Equal length”

1 SCS method"
204  Undeveloped Area"
0.000 % Impervious"
3.419 Total Area"
9.000 Flow length"
2.000 Overland Slope"
3.419 Pervious Area"
9.000  Pervious length"
2.000 Pervious slope"
0.000 Impervious Area"
9.000  Impervious length"
2.000 Impervious slope"
0.250  Pervious Manning 'n'"
5.000 Pervious SCS Curve No."
0.302  Pervious Runoff coefficient”
0.000 Pervious Ia/S coefficient"
0.000 Pervious Initial abstraction”
0.015 Impervious Manning 'n
8.000 Impervious SCS Curve No."
0.000 Impervious Runoff coefficient"
0.000 Impervious Ia/S coefficient"
0.000 Impervious Initial abstraction”

0.097 0.000 0.090

"

O

0.090 c.m/sec"




40

40

40

38
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Catchment 204 Pervious  Impervious Total Area

Surface Area 3.419 0.000 3.419 hectare"”
Time of concentration 53.939 6.096 53.939 minutes"
Time to Centroid 166.193 94.930 166.192 minutes"
Rainfall depth 59.221 59.221 59.221 mm"
Rainfall volume 2024.75 0.00 2024.75 c.m"
Rainfall losses 41.331 5.086 41.331 mm"
Runoff depth 17.890 54.135 17.890 mm"
Runoff volume 611.64 0.00 611.65 c.m"
Runoff coefficient 0.302 0.000 0.302 "
Maximum flow 0.097 0.000 0.097 c.m/sec"

HYDROGRAPH Add Runoff "
4  Add Runoff "
0.097 0.097 0.090
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.097 0.097 0.097
HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"

Total Discharge From Site"
Maximum flow 0.187
Hydrograph volume 1987.061

0.097 0.097 0.097

START/RE-START TOTALS 204"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

0.090"

0.090"

c.m/sec”
c.m"
0.187"

7.100 hectare"
3.401 hectare"
47.901"
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Maximum intensity
Total depth

MIDUSS Output =-----=-mmmmmm oo

MIDUSS version
MIDUSS created
Units used:
Job folder:

Version

Output filename:
Licensee name:

Company

Date & Time last used:

Proposed 25

TIME PARAMETERS"

Time Step"
Max. Storm length"
Max. Hydrograph"

STORM Chicago storm"

Chicago storm”

Coefficient A"

Constant B"

Exponent C"

Fraction R"

Duration”

Time step multiplier"

153.640 mm/hr"
69.200 mm"
025hyd

Triangular SCS"
Equal length"

SCS method"
Proposed Roof"

% Impervious"

Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”

Hydrograph extension used in this file
CATCHMENT 201"

2.25 rev. 473"

February 7, 2010"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg A\"

August 2023"
Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 8:51:22 AM"

40

54

40

56

4

0.687
0.120
1173.3

0.000

0.250
0.000

5

0.687 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 1.878 1.878 hectare"
Time of concentration 11.957 1.533 1.533 minutes”
Time to Centroid 111.952 88.971 88.971 minutes”
Rainfall depth 69.200 69.200 69.200 mm"
Rainfall volume 0.00 1299.58 1299.58 c.m"
Rainfall losses 41.584 6.722 6.722 mm"
Runoff depth 27.617 62.478 62.478 mm"
Runoff volume 0.00 1173.33 1173.34 c.m"
Runoff coefficient 0.000 0.903 0.903 "
Maximum flow 0.000 0.687 0.687 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.687 0.687 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.02240 11.733"
0.05000 0.04480 93.867"
0.07500 0.06720 316.800"
0.1000 0.08960 665.919"
0.1250 0.1120 1017.919"
0.1500 0.1344 1369.919"
0.1750 0.1568 1721.919"
0.2000 0.1792 2073.919"
0.2250 0.2016 2425.919"
0.2500 0.2240 2777.919"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
1.878 1.408 250.000 24.000 100.000"
Using 56 roofdrains on roofstorage area of 14080. square metre"
Peak outflow 0.092 c.m/sec”
Maximum level 0.103 metre"
Maximum storage 703.773 c.m"
Centroidal lag 2.979  hours"
0.687 0.687 0.092 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.687 0.092 0.092 0.000"
DIVERSION"




40

40

33

201
0.041
1.000

6
1

2

1

1

1
202
.000
.453
.000
.000
000
.000
.000
.453
000
000
.250
.000
000
037
.061
.015
.000
904
.193
.000
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Node number"

Overflow threshold”

Required diverted fraction"

Conduit type; 1=Pipe;2=Channel"
Peak of diverted flow 0.051
Volume of diverted flow
DIV00201.025hyd"

Roofwater to Infiltration Gallery (4706m3)"
0.000 c.m/sec"

0.687 0.092 0.041
HYDROGRAPH Combine 1"
Combine "
Node #"
Stormwater Pond"
Maximum flow 0.041
Hydrograph volume 717.634 c.m"
0.687 0.092 0.041 0.041"
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.687 0.000 0.041 0.041"

CATCHMENT 202"
Triangular SCS"
Equal length"

SCS method"

Parking Lot"

% Impervious"

Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient”
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient”
Impervious Ia/S coefficient"”
Impervious Initial abstraction”

0.527 0.000 0.041
Catchment 202 Pervious
Surface Area 0.000 1.453
Time of concentration 15.013 1.671
Time to Centroid 116.720 89.134
Rainfall depth 69.200 69.200

c.m/sec”
455.794 c.m"

c.m/sec"

0.041 c.m/sec"
Impervious Total Area

hectare"
minutes”
minutes™

"

mm

40

33

40

40

Rainfall vol
Rainfall los

Runoff depth

Runoff volum

Runoff coeff

Maximum flow

HYDROGRAPH A

4  Add Runof

0.52

CATCHMENT 20

1 Triangula

1 Equal len

1 SCS metho

203 SWM Pond
20.000 % Impervi
0.350 Total Are

100.000 Flow leng
2.000 Overland
0.280  Pervious
100.000  Pervious
2.000 Pervious
0.070  Imperviou
100.000  Imperviou
2.000  Imperviou
0.250  Pervious
65.000  Pervious

0.328  Pervious

0.007 Pervious

0.957 Pervious

0.015 Imperviou
8
4]
4
1

O

.000  Imperviou
.903  Imperviou
.193  Imperviou
.000  Imperviou
0.02

Catchment 20
Surface Area
Time of conc
Time to Cent
Rainfall dep
Rainfall vol
Rainfall los
Runoff depth
Runoff volum
Runoff coeff
Maximum flow
HYDROGRAPH A

4  Add Runof
0.02

HYDROGRAPH C

ume 0.00 1005.48 1005.48

ses 48.768 6.677 6.677
20.432 62.524 62.524

e 0.00 908.47 908.47

icient 0.000 0.904 0.904
0.000 0.527 0.527

dd Runoff "

£

7 0.527 0.041 0.041"

3n

r SCS"

gth"

dq"

Area"

ous"

a"

th"

Slope"

Area"

length"

slope"

s Area"

s length"

s slope"

Manning 'n

SCS Curve No."

Runoff coefficient”

Ia/S coefficient"

Initial abstraction”

s Manning 'n""

s SCS Curve No."

s Runoff coefficient”

s Ia/S coefficient"

s Initial abstraction"

vt

7 0.527 0.041 0.041 c.m/sec"
3 Pervious Impervious Total Area
0.280 0.070 0.350
entration 33.246 3.887 21.282
roid 138.398 92.346 119.631
th 69.200 69.200 69.200
ume 193.76 48.44 242.20
ses 46.489 6.719 38.535
22.712 62.482 30.666
e 63.59 43.74 107.33
icient 0.328 0.903 0.443
0.015 0.024 0.027
dd Runoff "
£
7 0.551 0.041 0.041"

opy to Outflow"

c.m"

"

c.m/sec”

hectare"
minutes"
minutes"
mm"

c.m"

mm"

mm"

c.m"

"

c.m/sec”




8

40
6
1

40
7
1

54
0.592
0.125
1733.4
20.
291.600
292.900
291.600
0

Copy to Outflow"
0.027 0.551 0.551 0.041"
HYDROGRAPH  Combine 1"
Combine "
Node #"
Stormwater Pond"
Maximum flow 0.592 c.m/sec"
Hydrograph volume 1733.431 c.m"
0.027 0.551 0.551 0.592"
HYDROGRAPH Confluence 1"
Confluence "
Node #"
Stormwater Pond"
Maximum flow 0.592 c.m/sec"
Hydrograph volume 1733.431 c.m"
0.027 0.592 0.551 0.000"
POND DESIGN"
Current peak flow c.m/sec”
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; © = False"
Level Discharge Volume"
291.600 0.000 0.000"
291.668 ©.07683 35.394"
291.737 0.07841 74.213"
291.805 ©.07994  115.386"
291.874 ©.08147  160.200"
291.942 0.08294  207.408"
292.011 0.08441  258.475"
292.079 0.08583 311.999"
292.147 ©.08723  368.716"
292.216 ©.08862 429.626"
292.284 ©.08998  493.015"
292.353  0.09133  560.825"
292.400 0.09225 609.054"
292.500 0.09416 717.293"
292.558 0.1844 783.646"
292.626 0.5553  864.805"
292.695 1.320 950.973"
292.763 2.537 1039.698"
292.832 4.311 1133.672"
292.900 6.651 1230.216"
WEIRS"
Crest Weir Crest Left Right"
elevation coefficie breadth sideslope sideslope”
292.500 0.900 2.000 50.000 50.000"

40

40

33

1. ORIFICES"
Orifice Orifice Orifice Number of"
invert coefficie diameter orifices"

289.900 0.630 0.1650 1.000"
2. LAYERS"
Bottom Aspect Bottom Top  Average"
area ratio elevation elevation sideslope"
500.000 5.000 291.600 292.600 5.000"
1200.000 3.000 292.600 292.900 5.000"
Peak outflow 0.093 c.m/sec"
Maximum level 292.438 metre"
Maximum storage 650.701 c.m"
Centroidal lag 3.468  hours"
0.027 0.592 0.093 0.000 c.m/sec"

HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"
Total Discharge From Site"
Maximum flow 0.093 c.m/sec"
Hydrograph volume 1732.706 c.m"
0.027 0.592 0.093 0.093"

HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
0.027 0.000 0.093 0.093"

CATCHMENT 204"

1 Triangular SCS"

1 Equal length”

1 SCS method"
204  Undeveloped Area"
0.000 % Impervious"
3.419 Total Area"
9.000 Flow length"
2.000 Overland Slope"
3.419 Pervious Area"
9.000  Pervious length"
2.000 Pervious slope"
0.000 Impervious Area"
9.000  Impervious length"
2.000 Impervious slope"
0.250  Pervious Manning 'n'"
5.000 Pervious SCS Curve No."
0.336  Pervious Runoff coefficient"
0.000 Pervious Ia/S coefficient"
0.000 Pervious Initial abstraction”
0.015 Impervious Manning 'n
8.000 Impervious SCS Curve No."
0.000 Impervious Runoff coefficient"
0.000 Impervious Ia/S coefficient"
0.000 Impervious Initial abstraction”

0.136 0.000 0.093

"

O

0.093 c.m/sec"




40

40

40

38
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Catchment 204 Pervious  Impervious Total Area

Surface Area 3.419 0.000 3.419 hectare"”
Time of concentration 49.883 5.888 49.883 minutes"
Time to Centroid 159.508 94.272 159.508 minutes"
Rainfall depth 69.200 69.200 69.200 mm"
Rainfall volume 2365.96 0.00 2365.96 c.m"
Rainfall losses 45.956 5.304 45.956 mm"
Runoff depth 23.244 63.897 23.244 mm"
Runoff volume 794.72 0.00 794.73 c.m"
Runoff coefficient 0.336 0.000 0.336 "
Maximum flow 0.136 0.000 0.136 c.m/sec"

HYDROGRAPH Add Runoff "
4  Add Runoff "
0.136 0.136 0.093
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.136 0.136 0.136
HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"

Total Discharge From Site"
Maximum flow 0.229
Hydrograph volume 2527.430

0.136 0.136 0.136

START/RE-START TOTALS 204"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

0.093"

0.093"

c.m/sec”
c.m"
0.229"

7.100 hectare"
3.401 hectare"
47.901"
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.878
.000
.000
.000
.000
.000
.878
.000
.000
.250
.000
.000
.059
.000
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MIDUSS version Version 2.25 rev. 473"

MIDUSS created

Units used:
Job folder:

Output filename:
Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

Time Step"
Max. Storm

February 7, 2010"

ie METRIC"
S:\2021\21-280\Engineering\MIDUSS\Bldg A\"
August 2023"

Proposed 100 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-16 at 4:03:09 PM"

length"

Max. Hydrograph"

STORM Chicago storm"

Chicago storm”
Coefficient A"

Constant B"
Exponent C"
Fraction R"
Duration”

Time step multiplier"

Maximum intensity 177.123 mm/hr"
Total depth

89.669 mm"

100hyd  Hydrograph extension used in this file"

CATCHMENT 201"

Triangular

scs”

Equal length"

SCS method"

Proposed Roof"
% Impervious"

Total Area”

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"

Impervious
Impervious
Impervious

Pervious Manning 'n

Area"
length"
slope"

Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”

Impervious
Impervious
Impervious
Impervious
Impervious

Manning 'n
SCS Curve No."
Runoff coefficient”
Ia/S coefficient”
Initial abstraction”

40

54

40

56

4

0.814
0.284
1549.3

0.000

0.250
0.000

5

0.814 0.000 0.000 0.000 c.m/sec"

Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 1.878 1.878 hectare"
Time of concentration 10.449 1.443 1.443 minutes"
Time to Centroid 109.563 88.616 88.616 minutes”
Rainfall depth 89.669 89.669 89.669 mm"
Rainfall volume 0.00 1683.98 1683.98 c.m"
Rainfall losses 47.478 7.170 7.170 mm"
Runoff depth 42.191 82.499 82.499 mm"
Runoff volume 0.00 1549.34 1549.34 c.m"
Runoff coefficient 0.000 0.920 0.920 "
Maximum flow 0.000 0.814 0.814 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.814 0.814 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.02240 11.733"
0.05000 0.04480 93.867"
0.07500 0.06720 316.800"
0.1000 0.08960 665.919"
0.1250 0.1120 1017.919"
0.1500 0.1344 1369.919"
0.1750 0.1568 1721.919"
0.2000 0.1792 2073.919"
0.2250 0.2016 2425.919"
0.2500 0.2240 2777.919"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
1.878 1.408 250.000 24.000 100.000"
Using 56 roofdrains on roofstorage area of 14080. square metre"
Peak outflow 0.108 c.m/sec”
Maximum level 0.121 metre"
Maximum storage 955.471 c.m"
Centroidal lag 3.238  hours"
0.814 0.814 0.108 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.814 0.108 0.108 0.000"
DIVERSION"




40

40

33

201 Node number"
0.055 Overflow threshold"
1.000 Required diverted fraction”

@ Conduit type; 1=Pipe;2=Channel”
Peak of diverted flow 0.053
Volume of diverted flow
DIV00201.100hyd"

Roofwater to Infiltration Gallery (4706m3)"
0.000 c.m/sec"

0.814 0.108 0.055
HYDROGRAPH Combine 1"
6 Combine "
1 Node #"
Stormwater Pond"
Maximum flow 0.055
Hydrograph volume 1079.363 c.m"
0.814 0.108 0.055 0.055"
HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
0.814 0.000 0.055 0.055"

CATCHMENT 202"

1 Triangular SCS"

1 Equal length"

1 SCS method"
202  Parking Lot"
.000 % Impervious"
.453  Total Area"
.000 Flow length"
.000  Overland Slope"
000  Pervious Area"
.000  Pervious length"
.000  Pervious slope"
.453  Impervious Area"
.000 Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n
.000  Pervious SCS Curve No."
000  Pervious Runoff coefficient”
.037  Pervious Ia/S coefficient"
.006  Pervious Initial abstraction”
.015  Impervious Manning 'n'"
.000  Impervious SCS Curve No."
.921  Impervious Runoff coefficient”
.193  Impervious Ia/S coefficient”
.000  Impervious Initial abstraction”
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0.627 0.000 0.055
Catchment 202 Pervious
Surface Area 0.000 1.453
Time of concentration 12.944 1.573

Time to Centroid 113.787 88.812
Rainfall depth 89.669 89.669

c.m/sec”
469.913 c.m"

c.m/sec"

0.055 c.m/sec"
Impervious Total Area

hectare"
minutes”
minutes™

"

mm

40

33

40

40

4

1

1

1

203
20.000
0.350
100.000
2.000
0.280
100.000
2.000
0.070
100.000
2.000
0.250
65.000
0.389
0.007
1.000
0.015
8.000
0.917
0.193
1.000

4

Rainfall volume 0.00
Rainfall losses 57.420
Runoff depth 32.249
Runoff volume 0.00
Runoff coefficient 0.000
Maximum flow 0.000
HYDROGRAPH Add Runoff "
Add Runoff "
0.627 0.627 0.055

CATCHMENT 203"
Triangular SCS"
Equal length"

SCS method"
SWM Pond Area"
% Impervious"
Total Area”
Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient”
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”
0.035 0.627 0.055

Catchment 203 Pervious

Surface Area 0.280

Time of concentration 29.114

vt

Time to Centroid 132.512
Rainfall depth 89.669
Rainfall volume 251.07
Rainfall losses 54.825
Runoff depth 34.844
Runoff volume 97.56
Runoff coefficient 0.389
Maximum flow 0.025
HYDROGRAPH Add Runoff "
Add Runoff "
0.035 0.657 0.055

HYDROGRAPH Copy to Outflow"

1302.89
7.057
82.612
1200.35
0.921
0.627

0.055"

1302.89
7.057
82.612
1200.36
0.921
0.627

0.055 c.m/sec"

Impervious Total Area

0.070
3.658
91.769
89.669
62.77
7.486
82.183
57.53
0.917
0.028

0.055"

0.350
19.672
117.400
89.669
313.84
45.357
44.312
155.09
0.494
0.035

c.m"

"

c.m/sec”

hectare"
minutes"
minutes"
mm"

c.m"

mm"

mm"

c.m"

"

c.m/sec”




8

40
6
1

40
7
1

54
0.712
0.125
2434.8
20.
291.600
292.900
291.600
0

Copy to Outflow"
0.035 0.657 0.657 0.055"
HYDROGRAPH  Combine 1"
Combine "
Node #"
Stormwater Pond"
Maximum flow 0.712 c.m/sec"
Hydrograph volume 2434.808 c.m"
0.035 0.657 0.657 0.712"
HYDROGRAPH Confluence 1"
Confluence "
Node #"
Stormwater Pond"
Maximum flow 0.712 c.m/sec"
Hydrograph volume 2434.808 c.m"
0.035 0.712 0.657 0.000"
POND DESIGN"
Current peak flow c.m/sec”
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; © = False"
Level Discharge Volume"
291.600 0.000 0.000"
291.668 ©.07683 35.394"
291.737 0.07841 74.213"
291.805 ©.07994  115.386"
291.874 ©.08147  160.200"
291.942 0.08294  207.408"
292.011 0.08441  258.475"
292.079 0.08583 311.999"
292.147 ©.08723  368.716"
292.216 ©.08862 429.626"
292.284 ©.08998  493.015"
292.353  0.09133  560.825"
292.400 0.09225 609.054"
292.500 0.09416 717.293"
292.558 0.1844 783.646"
292.626 0.5553  864.805"
292.695 1.320 950.973"
292.763 2.537 1039.698"
292.832 4.311 1133.672"
292.900 6.651 1230.216"
WEIRS"
Crest Weir Crest Left Right"
elevation coefficie breadth sideslope sideslope”
292.500 0.900 2.000 50.000 50.000"

40

40

33

1. ORIFICES"
Orifice Orifice Orifice Number of"
invert coefficie diameter orifices"

289.900 0.630 0.1650 1.000"
2. LAYERS"
Bottom Aspect Bottom Top  Average"
area ratio elevation elevation sideslope"
500.000 5.000 291.600 292.600 5.000"
1200.000 3.000 292.600 292.900 5.000"
Peak outflow 0.222 c.m/sec"
Maximum level 292.565 metre"
Maximum storage 792.378 c.m"
Centroidal lag 3.704  hours"
0.035 0.712 0.222 0.000 c.m/sec"

HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"
Total Discharge From Site"
Maximum flow 0.222 c.m/sec"
Hydrograph volume 2434.166 c.m"
0.035 0.712 0.222 0.222"

HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
0.035 0.000 0.222 0.222"

CATCHMENT 204"

1 Triangular SCS"

1 Equal length”

1 SCS method"
204  Undeveloped Area"
0.000 % Impervious"
3.419 Total Area"
9.000 Flow length"
2.000 Overland Slope"
3.419 Pervious Area"
9.000  Pervious length"
2.000 Pervious slope"
0.000 Impervious Area"
9.000  Impervious length"
2.000 Impervious slope"
0.250  Pervious Manning 'n'"
5.000 Pervious SCS Curve No."
0.396  Pervious Runoff coefficient”
0.000 Pervious Ia/S coefficient"
0.000 Pervious Initial abstraction”
0.015 Impervious Manning 'n
8.000 Impervious SCS Curve No."
0.000 Impervious Runoff coefficient"
0.000 Impervious Ia/S coefficient"
0.000 Impervious Initial abstraction”

0.229 0.000 0.222

"

O

0.222 c.m/sec"




40

40

40

38
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Catchment 204 Pervious  Impervious Total Area

Surface Area 3.419 0.000 3.419 hectare"”
Time of concentration 43.795 5.543 43.795 minutes"
Time to Centroid 150.613 93.581 150.613 minutes"
Rainfall depth 89.669 89.669 89.669 mm"
Rainfall volume 3065.78 0.00 3065.78 c.m"
Rainfall losses 54.172 5.651 54.172 mm"
Runoff depth 35.497 84.018 35.497 mm"
Runoff volume 1213.64 0.00 1213.65 c.m"
Runoff coefficient 0.396 0.000 0.396 "
Maximum flow 0.229 0.000 0.229 c.m/sec"

HYDROGRAPH Add Runoff "
4  Add Runoff "
0.229 0.229 0.222
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.229 0.229 0.229
HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"

Total Discharge From Site"
Maximum flow 0.433
Hydrograph volume 3647.817

0.229 0.229 0.229

START/RE-START TOTALS 204"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

0.222"

0.222"

c.m/sec”
c.m"
0.433"

7.100 hectare"
3.401 hectare"
47.901"
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MIDUSS version
MIDUSS created
Units used:
Job folder:

Version

Output filename:
Licensee name:

Company

Date & Time last used:

Proposed 50

TIME PARAMETERS"

.000

000
000

1
000
000

.866
.400

000

.000
Maximum intensity
Total depth

6

201
000

.878
.000
.000
.000
.000
.000
.878
.000
.000
.250
.000
.000
.059
.995

015

.000
.914
.193

000

Time Step"
Max. Storm length"
Max. Hydrograph"

STORM Chicago storm"

Chicago storm”

Coefficient A"

Constant B"

Exponent C"

Fraction R"

Duration”

Time step multiplier"

168.400 mm/hr"
80.894 mm"
050hyd

Triangular SCS"
Equal length"

SCS method"
Proposed Roof"

% Impervious"

Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”

Hydrograph extension used in this file
CATCHMENT 201"

2.25 rev. 473"

February 7, 2010"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg A\"

August 2023"
Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 8:43:29 AM"

40

54

40

56

4

0.766
0.120
1388.1

0.000

0.250
0.000

5

0.766 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 1.878 1.878 hectare”
Time of concentration 10.981 1.474 1.474 minutes"
Time to Centroid 110.439 88.745 88.745 minutes"”
Rainfall depth 80.894 80.894 80.894 mm"
Rainfall volume 0.00 1519.20 1519.20 c.m"
Rainfall losses 45.096 6.978 6.978 mm"
Runoff depth 35.798 73.916 73.916 mm"
Runoff volume 0.00 1388.15 1388.15 c.m"
Runoff coefficient 0.000 0.914 0.914 "
Maximum flow 0.000 0.766 0.766 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.766 0.766 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.02240 11.733"
0.05000 0.04480 93.867"
0.07500 0.06720 316.800"
0.1000 0.08960 665.919"
0.1250 0.1120 1017.919"
0.1500 0.1344 1369.919"
0.1750 0.1568 1721.919"
0.2000 0.1792 2073.919"
0.2250 0.2016 2425.919"
0.2500 0.2240 2777.919"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
1.878 1.408 250.000 24.000 100.000"
Using 56 roofdrains on roofstorage area of 14080. square metre"
Peak outflow 0.101 c.m/sec"
Maximum level 0.113 metre"
Maximum storage 847.144 c.m"
Centroidal lag 3.134  hours"
0.766 0.766 0.101 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.766 0.101 0.101 0.000"
DIVERSION"




40

40

33

201
0.049
1.000

6
1

2

1

1

1
202
.000
.453
.000
.000
000
.000
.000
.453
000
000
.250
.000
000
037
.061
.015
.000
915
.193
.000
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Node number"

Overflow threshold”

Required diverted fraction"

Conduit type; 1=Pipe;2=Channel"
Peak of diverted flow 0.052 c.m/sec”
Volume of diverted flow 465.642 c.m"

DIV00201.0850hyd"
Roofwater to Infiltration Gallery (4706m3)"
0.766 0.101 0.049 0.000 c.m/sec"
HYDROGRAPH Combine 1"
Combine "
Node #"
Stormwater Pond"
Maximum flow 0.049 c.m/sec"
Hydrograph volume 922.275 c.m"
0.766 0.101 0.049 0.049"
HYDROGRAPH Start - New Tributary"
Start - New Tributary"
0.766 0.000 0.049 0.049"

CATCHMENT 202"
Triangular SCS"
Equal length"

SCS method"

Parking Lot"

% Impervious"

Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient”
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient”
Impervious Ia/S coefficient"”

Impervious Initial abstraction”

0.589 0.000 0.049 0.049 c.m/sec"
Catchment 202 Pervious Impervious Total Area
Surface Area 0.000 1.453 1.453
Time of concentration 13.681 1.607 1.607
Time to Centroid 114.855 88.930 88.930
Rainfall depth 80.894 80.894 80.894

hectare"
minutes”
minutes™

"

mm

40

33

40

40

4

1
1
1
203
20.000
0.350
100.000
2.000
0.280
100.000
2.000
0.070
100.000
2.000
0.250
65.000
0.364
0.007
0.957
0.015
8
(<]
2]
1

O

.000
.912
.193
.000

4

Rainfall volume 0.00
Rainfall losses 53.899
Runoff depth 26.995

Runoff volume 0.00
Runoff coefficient 0.000
Maximum flow 0.000
HYDROGRAPH Add Runoff "
Add Runoff "
0.589 0.589 0.049

CATCHMENT 203"
Triangular SCS"
Equal length"

SCS method"

SWM Pond Area"

% Impervious"

Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient”
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”

vt

Impervious Initial abstraction”
0.031 0.589 0.049
Catchment 203 Pervious
Surface Area 0.280
Time of concentration 30.586
Time to Centroid 134.671
Rainfall depth 80.894
Rainfall volume 226.50
Rainfall losses 51.416
Runoff depth 29.479
Runoff volume 82.54
Runoff coefficient 0.364
Maximum flow 0.020
HYDROGRAPH Add Runoff "
Add Runoff "
0.031 0.617 0.049

HYDROGRAPH Copy to Outflow"

1175.39 1175.40

6.901 6.901

73.994 73.994

1075.13 1075.13

0.915 0.915

0.589 0.589
0.049"

0.049 c.m/sec"
Impervious Total Area

0.070 0.350
3.738 20.255
91.965 118.239
80.894 80.894
56.63 283.13
7.146 42.562
73.749 38.333
51.62 134.16
0.912 0.474
0.026 0.031
0.049"

c.m"

"

c.m/sec”

hectare"
minutes"
minutes"
mm"

c.m"

mm"

mm"

c.m"

"

c.m/sec”




8

40
6
1

40
7
1

54
0.666
0.125
2131.6
20.
291.600
292.900
291.600
0

Copy to Outflow"
0.031 0.617 0.617 0.049"
HYDROGRAPH  Combine 1"
Combine "
Node #"
Stormwater Pond"
Maximum flow 0.666 c.m/sec"
Hydrograph volume 2131.564 c.m"
0.031 0.617 0.617 0.666"
HYDROGRAPH Confluence 1"
Confluence "
Node #"
Stormwater Pond"
Maximum flow 0.666 c.m/sec"
Hydrograph volume 2131.564 c.m"
0.031 0.666 0.617 0.000"
POND DESIGN"
Current peak flow c.m/sec”
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; © = False"
Level Discharge Volume"
291.600 0.000 0.000"
291.668 ©.07683 35.394"
291.737 0.07841 74.213"
291.805 ©.07994  115.386"
291.874 ©.08147  160.200"
291.942 0.08294  207.408"
292.011 0.08441  258.475"
292.079 0.08583 311.999"
292.147 ©.08723  368.716"
292.216 ©.08862 429.626"
292.284 ©.08998  493.015"
292.353  0.09133  560.825"
292.400 0.09225 609.054"
292.500 0.09416 717.293"
292.558 0.1844 783.646"
292.626 0.5553  864.805"
292.695 1.320 950.973"
292.763 2.537 1039.698"
292.832 4.311 1133.672"
292.900 6.651 1230.216"
WEIRS"
Crest Weir Crest Left Right"
elevation coefficie breadth sideslope sideslope”
292.500 0.900 2.000 50.000 50.000"

40

40

33

1. ORIFICES"
Orifice Orifice Orifice Number of"
invert coefficie diameter orifices"

289.900 0.630 0.1650 1.000"
2. LAYERS"
Bottom Aspect Bottom Top  Average"
area ratio elevation elevation sideslope"
500.000 5.000 291.600 292.600 5.000"
1200.000 3.000 292.600 292.900 5.000"
Peak outflow 0.150 c.m/sec"
Maximum level 292.536 metre"
Maximum storage 758.678 c.m"
Centroidal lag 3.680  hours"
0.031 0.666 0.150 0.000 c.m/sec"

HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"
Total Discharge From Site"
Maximum flow 0.150 c.m/sec"
Hydrograph volume 2132.117 c.m"
0.031 0.666 0.150 0.150"

HYDROGRAPH Start - New Tributary"
2  Start - New Tributary"
0.031 0.000 0.150 0.150"

CATCHMENT 204"

1 Triangular SCS"

1 Equal length”

1 SCS method"
204  Undeveloped Area"
0.000 % Impervious"
3.419 Total Area"
9.000 Flow length"
2.000 Overland Slope"
3.419 Pervious Area"
9.000  Pervious length"
2.000 Pervious slope"
0.000 Impervious Area"
9.000  Impervious length"
2.000 Impervious slope"
0.250  Pervious Manning 'n'"
5.000 Pervious SCS Curve No."
0.372  Pervious Runoff coefficient”
0.000 Pervious Ia/S coefficient"
0.000 Pervious Initial abstraction”
0.015 Impervious Manning 'n
8.000 Impervious SCS Curve No."
0.000 Impervious Runoff coefficient"
0.000 Impervious Ia/S coefficient"
0.000 Impervious Initial abstraction”

0.186 0.000 0.150

"

O

0.150 c.m/sec"




40

40

40

38

19

Catchment 204 Pervious  Impervious Total Area

Surface Area 3.419 0.000 3.419 hectare"”
Time of concentration 45.976 5.663 45.976 minutes"
Time to Centroid 153.909 93.840 153.909 minutes"
Rainfall depth 80.894 80.894 80.894 mm"
Rainfall volume 2765.78 0.00 2765.78 c.m"
Rainfall losses 50.836 5.527 50.835 mm"
Runoff depth 30.059 75.368 30.059 mm"
Runoff volume 1027.71 0.00 1027.71 c.m"
Runoff coefficient 0.372 0.000 0.372 "
Maximum flow 0.186 0.000 0.186 c.m/sec"

HYDROGRAPH Add Runoff "
4  Add Runoff "
0.186 0.186 0.150
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.186 0.186 0.186
HYDROGRAPH  Combine 2"
6 Combine "

2 Node #"

Total Discharge From Site"
Maximum flow 0.335
Hydrograph volume 3159.833

0.186 0.186 0.186

START/RE-START TOTALS 204"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

0.150"

0.150"

c.m/sec”
c.m"
0.335"

7.100 hectare"
3.401 hectare"
47.901"




Building B
Existing Conditions
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.000  Impervious Runoff coefficient"
.100  Impervious Ia/S coefficient”

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version

MIDUSS created
10  Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.100  Coefficient A"

.000 Constant B"

.761 Exponent C"

.400 Fraction R"

.000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 32.362 mm"
6 002hyd Hydrograph extension used in this
CATCHMENT 101"
1 Triangular SCS"
1 Equal length"
1 SCS method"
101 Existing Site"

99.364 mm/hr"

.000 % Impervious"
.990 Total Area”

.000 Flow length"
.000 Overland Slope"
.990  Pervious Area"
.000  Pervious length"

000  Pervious slope"

.000  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n

000 Pervious SCS Curve No."

.206  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.000 Pervious Initial abstraction”

518 Impervious Initial abstraction”

Version 2.25 rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"

August 2023"

Existing 2 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 1:36:57 PM"

0.028 0.000 0.000
Catchment 101 Pervious
Surface Area 1.990 0.00
Time of concentration 31.899 3.05
Time to Centroid 143.661 0.00
Rainfall depth 32.362 32.3
Rainfall volume 644.00 0.00
Rainfall losses 25.685 32.3
Runoff depth 6.677 0.00
Runoff volume 132.88 0.00
Runoff coefficient 0.206 0.00
Maximum flow 0.028 0.00
40 HYDROGRAPH Add Runoff "
4  Add Runoff "
0.028 0.028 0.000
40 HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.028 0.028 0.028
38 START/RE-START TOTALS 101"

3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

19 EXIT"

0.000 c.m/sec"

Impervious Total Area

] 1.990
7 31.899
] 143.661
62 32.362
644.00
62 25.685
] 6.677
132.88
0 0.206
0 0.028
0.000"
0.000"
1.990
0.000
0.000"

"

hectare”
minutes"
minutes"”
mm"

c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.000  Impervious Runoff coefficient"
.100  Impervious Ia/S coefficient”

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version

MIDUSS created
10  Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.800 Coefficient A"

500 Constant B"

.823 Exponent C"
.400  Fraction R"

000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 48.647 mm"
6 005hyd Hydrograph extension used in this
CATCHMENT 101"
1 Triangular SCS"
1 Equal length"
1 SCS method"
101 Existing Site"

127.834 mm/hr"

.000 % Impervious"
.990 Total Area”

.000 Flow length"
.000 Overland Slope"
.990  Pervious Area"
.000  Pervious length"

000  Pervious slope"

.000  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n

000 Pervious SCS Curve No."

.305  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.995 Pervious Initial abstraction”

518 Impervious Initial abstraction”

Version 2.25 rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"

August 2023"

Existing 5 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 1:43:35 PM"

40

40

38

19

4

8

3

0.083 0.000 0.000
Catchment 101 Pervious
Surface Area 1.990

Time of concentration 23.892
Time to Centroid 129.060
Rainfall depth 48.647
Rainfall volume 968.07
Rainfall losses 33.804
Runoff depth 14.843
Runoff volume 295.37
Runoff coefficient 0.305
Maximum flow 0.083
HYDROGRAPH Add Runoff "

Add Runoff "

0.083 0.083 0.000

HYDROGRAPH Copy to Outflow"
Copy to Outflow"
0.083 0.083
START/RE-START TOTALS 101"
Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious
EXIT"

0.083

0.000 c.m/sec"

Impervious Total Area

0.000 1.990
2.718 23.892
91.219 129.060
48.647 48.647
0.00 968.08
6.072 33.804
42.575 14.843
0.00 295.37
0.000 0.305
0.000 0.083
0.000"
0.000"
1.990
0.000
0.000"

"

hectare”
minutes"
minutes"”
mm"

c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.000  Impervious Runoff coefficient"
.100  Impervious Ia/S coefficient”

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version

MIDUSS created
10  Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.600  Coefficient A"

.000 Constant B"

.849  Exponent C"

.400 Fraction R"

.000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 59.221 mm"
6 0106hyd Hydrograph extension used in this
CATCHMENT 101"
1 Triangular SCS"
1 Equal length"
1 SCS method"
101 Existing Site"

141.916 mm/hr"

.000 % Impervious"
.990 Total Area”

.000 Flow length"
.000 Overland Slope"
.990  Pervious Area"
.000  Pervious length"

000  Pervious slope"

.000  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n

000 Pervious SCS Curve No."

.357  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.995 Pervious Initial abstraction”

518 Impervious Initial abstraction”

Version 2.25 rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"

August 2023"

Existing 10 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 1:44:54 PM"

0.132 0.000 0.000
Catchment 101 Pervious
Surface Area 1.990 0.00
Time of concentration 21.270 2.59
Time to Centroid 124.295 90.4
Rainfall depth 59.221 59.2
Rainfall volume 1178.49 0.00
Rainfall losses 38.066 6.32
Runoff depth 21.154 52.9
Runoff volume 420.97 0.00
Runoff coefficient 0.357 0.00
Maximum flow 0.132 0.00
40 HYDROGRAPH Add Runoff "
4  Add Runoff "
0.132 0.132 0.000
40 HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.132 0.132 0.132
38 START/RE-START TOTALS 101"

3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

19 EXIT"

0.000 c.m/sec"

Impervious Total Area

] 1.990
4 21.270
28 124.295
21 59.221
1178.49
(] 38.066
o1 21.155
420.97
0 0.357
0 0.132
0.000"
0.000"
1.990
0.000
0.000"

"

hectare”
minutes"
minutes"”
mm"

c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.000  Impervious Runoff coefficient"
.100  Impervious Ia/S coefficient”

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version

MIDUSS created
10  Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.900  Coefficient A"

000 Constant B"

.865 Exponent C"
.400  Fraction R"

000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 69.200 mm"
6 025hyd Hydrograph extension used in this
CATCHMENT 101"
1 Triangular SCS"
1 Equal length"
1 SCS method"
101 Existing Site"

153.640 mm/hr"

.000 % Impervious"
.990 Total Area”

.000 Flow length"
.000 Overland Slope"
.990  Pervious Area"
.000  Pervious length"

000  Pervious slope"

.000  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n

000 Pervious SCS Curve No."

.399  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.995 Pervious Initial abstraction”

518 Impervious Initial abstraction”

Version 2.25 rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"

August 2023"

Existing 25 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 1:47:04 PM"

0.179 0.000 0.000
Catchment 101 Pervious
Surface Area 1.990 0.00
Time of concentration 19.542 2.50
Time to Centroid 121.331 89.9
Rainfall depth 69.200 69.2
Rainfall volume 1377.09 0.00
Rainfall losses 41.562 6.56
Runoff depth 27.639 62.6
Runoff volume 550.01 0.00
Runoff coefficient 0.399 0.00
Maximum flow 0.179 0.00
40 HYDROGRAPH Add Runoff "
4  Add Runoff "
0.179 0.179 0.000
40 HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.179 0.179 0.179
38 START/RE-START TOTALS 101"

3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

19 EXIT"

0.000 c.m/sec"

Impervious Total Area

] 1.990
5 19.542
94 121.331
00 69.200
1377.09
5 41.562
36 27.639
550.01
0 0.399
0 0.179
0.000"
0.000"
1.990
0.000
0.000"

"

hectare”
minutes"
minutes"”
mm"

c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.000  Impervious Runoff coefficient"
.100  Impervious Ia/S coefficient”

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version

MIDUSS created
10  Units used:

Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.000 Coefficient A"

000 Constant B"

.866  Exponent C"
.400  Fraction R"

000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 80.894 mm"
6 ©506hyd Hydrograph extension used in this
CATCHMENT 101"
1 Triangular SCS"
1 Equal length"
1 SCS method"
101 Existing Site"

168.400 mm/hr"

.000 % Impervious"
.990 Total Area”

.000 Flow length"
.000 Overland Slope"
.990  Pervious Area"
.000  Pervious length"

000  Pervious slope"

.000  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n

000 Pervious SCS Curve No."

.443  Pervious Runoff coefficient"
.059 Pervious Ia/S coefficient”
.995 Pervious Initial abstraction”

518 Impervious Initial abstraction”

Version 2.25 rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"

August 2023"

Existing 50 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 1:48:13 PM"

0.240 0.000 0.000
Catchment 101 Pervious
Surface Area 1.990 0.00
Time of concentration 17.947 2.40
Time to Centroid 118.987 89.7
Rainfall depth 80.894 80.8
Rainfall volume 1609.80 0.00
Rainfall losses 45.074 6.75
Runoff depth 35.821 74.1.
Runoff volume 712.83 0.00
Runoff coefficient 0.443 0.00
Maximum flow 0.240 0.00
40 HYDROGRAPH Add Runoff "
4  Add Runoff "
0.240 0.240 0.000
40 HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.240 0.240 0.240
38 START/RE-START TOTALS 101"

3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

19 EXIT"

0.000 c.m/sec"

Impervious Total Area

] 1.990
9 17.947
56 118.987
94 80.894
1609.80
4 45.073
41 35.821
712.84
0 0.443
0 9.240
0.000"
0.000"
1.990
0.000
0.000"

"

hectare”
minutes"
minutes"”
mm"

c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"
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10

.000

000
000

1
100
000

.870
.400

000

.000

6

1ol

.000
.99
.000

000

.99
.000

000
000

.000
.000
.250

000

472
.059
.995

015

.000
.000
.100

518

Maximum intensity
Total depth

MIDUSS OUtPUL == === mmmm oo o e e e e e e e e e oo >t

MIDUSS version
MIDUSS created
Units used:
Job folder:

Output filename:
Licensee name:

Company

Date & Time last used:

TIME PARAMETERS"

Time Step"
Max. Storm length"
Max. Hydrograph"

STORM Chicago storm"

Chicago storm”

Coefficient A"

Constant B"

Exponent C"

Fraction R"

Duration”

Time step multiplier"

177.123 mm/hr"
89.669 mm"

100hyd  Hydrograph extension used in this

CATCHMENT 101"

Triangular SCS"
Equal length"

SCS method"
Existing Site"

% Impervious"

Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”

Version 2.25

rev. 473"

February 7, 2010"

file"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"
August 2023"

Existing 100 Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 1:49:25 PM"

40

40

38

19

0.290 0.000 0.000
Catchment 101 Pervious
Surface Area 1.990 0.00
Time of concentration 17.078 2.35
Time to Centroid 117.644 89.6
Rainfall depth 89.669 89.6
Rainfall volume 1784.41 0.00
Rainfall losses 47.381 6.99
Runoff depth 42.288 82.6
Runoff volume 841.53 0.00
Runoff coefficient 0.472 0.00
Maximum flow 0.290 0.00
HYDROGRAPH Add Runoff "

4  Add Runoff "

0.290 0.290 0.000

HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"

0.290 0.290 0.290

START/RE-START TOTALS 101"
3 Runoff Totals on EXIT"
Total Catchment area
Total Impervious area
Total % impervious

EXIT"

0.000 c.m/sec"

Impervious Total Area

] 1.990
8 17.078
23 117.644
69 89.669
1784.41
7 47.381
73 42.288
841.53
0 0.472
0 9.290
0.000"
0.000"
1.990
0.000
0.000"

"

hectare”
minutes"
minutes"”
mm"

c.m"

mm
mm"
c.m"

c.m/sec”

hectare"
hectare"




Building B
Proposed Conditions
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.834  Impervious Runoff coefficient"
.100  Impervious Ia/S coefficient”

MIDUSS Output ======-=--ccmmmmmmmmmeeeo
MIDUSS version Version
MIDUSS created
10  Units used:
Job folder:

Output filename:

Licensee name:

Company

Date & Time last used:
TIME PARAMETERS"

Proposed 2

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

.100  Coefficient A"

.000 Constant B"

.761 Exponent C"

.400 Fraction R"

.000  Duration"

.000 Time step multiplier”

Maximum intensity
Total depth 32.362 mm"
6 002hyd Hydrograph extension used in this file"
CATCHMENT 201"
1 Triangular SCS"
1 Equal length"
1 SCS method"
201  Proposed Roof"
000 % Impervious"

99.364 mm/hr"

.416  Total Area"

.000 Flow length"

.000  Overland Slope"
.000  Pervious Area"

.000  Pervious length"
.000  Pervious slope"
.416  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n
.000  Pervious SCS Curve No."

.000  Pervious Runoff coefficient"
.100 Pervious Ia/S coefficient”
.467  Pervious Initial abstraction”

518 Impervious Initial abstraction”

2.25 rev. 473"

February 7, 2010"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"

August 2023"
Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 1:02:36 PM"

40

54

40

56

4

0.083
0.069
112.3

0.000

0.250
0.000

5

0.083 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 0.416 0.416 hectare"
Time of concentration 23.407 1.870 1.870 minutes"
Time to Centroid 133.828 91.711 91.711 minutes”
Rainfall depth 32.362 32.362 32.362 mm"
Rainfall volume 0.00 134.63 134.63 c.m"
Rainfall losses 27.107 5.359 5.359 mm"
Runoff depth 5.255 27.003 27.003 mm"
Runoff volume 0.00 112.33 112.33 c.m"
Runoff coefficient 0.000 0.834 0.834 "
Maximum flow 0.000 0.083 0.083 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.083 0.083 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.00400 2.167"
0.05000 0.00800 17.333"
0.07500 0.01200 58.500"
0.1000 0.01600 131.867"
0.1250 0.02000 209.867"
0.1500 0.02400 287.867"
0.1750 0.02800 365.867"
0.2000 0.03200 443.867"
0.2250 0.03600 521.867"
0.2500 0.04000 599.867"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
0.416 0.312 300.000 24.000 100.000"
Using 10 roofdrains on roofstorage area of 3120. square metre"
Peak outflow 0.012 c.m/sec”
Maximum level 0.075 metre"
Maximum storage 58.416 c.m"
Centroidal lag 2.487  hours"
0.083 0.083 0.012 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.083 0.012 0.012 0.000"
DIVERSION"




40

33

40

Q.
1.

201
000
000

5

1
1
1
202

.000
.677
.000
.000
.088
.000
.000
.589
.000
.000
.250
.000
.069
.100
.677
.015
.000
.833
.100
.518

Node number"

Overflow threshold”

Required diverted fraction"

Conduit type; 1=Pipe;2=Channel"
0.012
112.298

Peak of diverted flow

Volume of diverted flow

DIVe0201.002hyd"

Volume diverted to Infiltration Gallery (storage vol
0.000 c.m/sec"

0.083

Next link "
0.083
CATCHMENT 202"
Triangular SCS"
Equal length"
SCS method"

Proposed Parking Lot and Contributing Grass Areas"

% Impervious"
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope”
Pervious Manning '

0.012
HYDROGRAPH Next link "

0.000

0.000

0.000

Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”

Impervious Manning

n

Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient”

Impervious Initial abstraction”
0.000

0.113
Catchment 202
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff

0.000
Pervious
0.088
46.963
163.673
32.362
28.48
30.117
2.245
1.98
0.069
0.000

0.000"

0.000 c.m/sec"
Impervious Total Area

0.589
2.303
92.525
32.362
190.61
5.416
26.946
158.71
0.833
0.113

c.m/sec”
c.m"

0.677
2.852
93.400
32.362
219.09
8.627
23.735
160.69
0.733
0.113

126m3)"

hectare"
minutes"
minutes”
mm"

c.m"

mm"

mm"

c.m"

c.m/sec"”

54

4

0.113
0.046
160.7
40.
291.440
294.000
291.440
]

Add Runoff "

0.113

POND DESIGN"
Current peak flow
Target outflow c.
Hydrograph volume
Number of stages"
Minimum water level
Maximum water level
Starting water level
Keep Design Data: 1

Level Discharge

291

291

292
292
292

293
293

.440
291.
291.
291.
.703
291.
291.
291.
291.
292.
292.
292.
292.
292.
292.

506
571
637

768
834
899
965
031
096
162
228
293
359

.425
.490
.556
292.
292.
292.
292.
292.
292.
293.
293.
293.
293.
293.
293.
.409
.475
293.
293.
293.
293.
293.
293.

622
687
753
818
884
950
015
081
147
212
278
344

541
606
672
737
803
869

[SIEO IO RGNS B IGS BGIE G RGO BRI I B IEO BEGREOII IO IS GO BGOSR RO RIS IS UG O I

0.113

0.000

.00140
.00556

00791

.00971
.01120
.01254
.01373

01484

.01587
.01683
.01774

01861

.01944
.02023
.02100

02173

.02245
.02315
.02381

02447
02510

.02572
.02633
.02692

02750

.02807
.02862
.02917

02971

.03023
.03075
.03126

03176

.03225
.03273
.03321

03369

0.000 0.000"
c.m/sec"

m/sec"

c.m"

metre"
metre"
metre"
= True; @ = False"
Volume"
0.000"
0.2241"
0.5778"
1.347"
2.677"
4.624"
7.311"
0.695"
4.900"
19.696"
24.758"
30.307"
36.326"
42.674"
49.384"
55.913"
61.779"
67.056"
71.601"
75.452"
78.824"
81.639"
83.990"
85.922"
87.397"
88.684"
89.989"
91.185"
92.180"
92.919"
93.416"
93.840"
94.287"
94.728"
96.014"
106.775"
139.665"
207.031"




40

33

293.920 0.03405

294.000 0.1725
1. WEIRS"
Crest Weir
elevation coefficie
293.920 0.900
1. ORIFICES"
Orifice Orifice
invert coefficie d
291.440 0.630
1. LAYERS"
Bottom Aspect
area ratio el
3.390 1.000
2. WEDGES"

Wedge Grade 1
invert glH:1Vv
293.620 83.000
293.880 83.000
3. SUPERPIPES_1"
1. Type 1 is Pipe"
Downstream Pipe
Invert Length
291.500 89.500
292.060 48.000
292.600 107.000
Peak outflow
Maximum level
Maximum storage
Centroidal lag
0.113 0.113
HYDROGRAPH Next link "
5 Next link "
0.113 0.023
CATCHMENT 203"
1 Triangular SCS"
1 Equal length”
1  SCS method"

203  Undeveloped Area"
0.000 % Impervious"
0.897 Total Area"

30.000 Flow length"

5.000 Overland Slope"
0.897  Pervious Area"
30.000 Pervious length"
5.000 Pervious slope"
0.000 Impervious Area"
30.000  Impervious length"
5.000 Impervious slope"
0.250  Pervious Manning 'n

290.769"
494.984"

Crest Left Right"
breadth sideslope sideslope”

1.000 50.000 50.000"
Orifice Number of"
iameter orifices"”

0.1000 1.000"

Bottom Top Average"
evation elevation sideslope"
291.440 293.620 0.000"
Grade 2 Angle Number"

g2H:1V subtended of wedges"

83.000 90.000 4.000"

20.000 90.000 4.000"

Pipe Pipe Pipe Number of"
Width Height Grade % Pipes"
0.900 0.900 0.500 1.000"
0.750 0.750 0.500 1.000"
0.300 0.300 0.500 1.000"

0.023 c.m/sec"
292.582 metre"
68.831 c.m"
2.102  hours"
0.023 0.000 c.m/sec"

0.023 0.000"

40

40

38

19

5.000 Pervious SCS Curve No."

0.069 Pervious Runoff coefficient"”
0.100  Pervious Ia/S coefficient"
3.677 Pervious Initial abstraction”
0.015 Impervious Manning 'n'"

8.000 Impervious SCS Curve No."

0.000 Impervious Runoff coefficient"
0.100  Impervious Ia/S coefficient"
0.518 Impervious Initial abstraction”

0.004 0.023 0.023 0.000 c.m/sec"
Catchment 203 Pervious  Impervious Total Area "
Surface Area 0.897 0.000 0.897 hectare”
Time of concentration 35.676 1.749 35.676 minutes"
Time to Centroid 151.717 91.511 151.716 minutes"
Rainfall depth 32.362 32.362 32.362 mm"
Rainfall volume 290.29 0.00 290.29 c.m"
Rainfall losses 30.117 5.385 30.117 mm"
Runoff depth 2.245 26.977 2.245 mm"
Runoff volume 20.14 0.00 20.14 c.m"
Runoff coefficient 0.069 0.000 0.069 "
Maximum flow 0.004 0.000 0.004 c.m/sec"
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.004 0.025 0.023 0.000"
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.004 0.025 0.025 0.000"
START/RE-START TOTALS 203"
3 Runoff Totals on EXIT"
Total Catchment area 1.990 hectare"
Total Impervious area 1.005 hectare"
Total % impervious 50.502"
EXIT"




31

32

33

180.
1500.

1216.
10.
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.880  Impervious Runoff coefficient”
.100  Impervious Ia/S coefficient”

MIDUSS Output ======-=--ccmmmmmmmmmeeeo

MIDUSS version Version

MIDUSS created
10  Units used:

2.25 rev. 473"

February 7, 2010"

ie METRIC"

Job folder: S:\2021\21-280\Engineering\MIDUSS\Bldg B\"
August 2023"
Output filename: Proposed 5 Year Run 1.out"

Licensee name:

Sandra Swanton"

Company K. Smart Associates Limited"”

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

800  Coefficient A"

500 Constant B"

.823 Exponent C"
.400  Fraction R"

000  Duration"

.000 Time step multiplier”

Maximum intensity 127.519 mm/hr"
Total depth 48.527 mm"
6 005hyd Hydrograph extension used in this file"
CATCHMENT 201"
1 Triangular SCS"
1 Equal length"
1 SCS method"
201  Proposed Roof"
000 % Impervious"

.416  Total Area"

.000 Flow length"

.000  Overland Slope"
.000  Pervious Area"

.000  Pervious length"
.000  Pervious slope"
.416  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n
.000  Pervious SCS Curve No."

.000  Pervious Runoff coefficient"
.100 Pervious Ia/S coefficient”
.467  Pervious Initial abstraction”

518 Impervious Initial abstraction”

2023-08-17 at 1:14:18 PM"

40

54

40

56

4

0.119
0.069
177.7

0.000

0.250
0.000

5

0.119 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 0.416 0.416 hectare”
Time of concentration 15.901 1.665 1.665 minutes"
Time to Centroid 120.435 89.551 89.552 minutes"”
Rainfall depth 48.527 48.527 48.527 mm"
Rainfall volume 0.00 201.87 201.87 c.m"
Rainfall losses 35.685 5.805 5.805 mm"
Runoff depth 12.842 42.722 42.722 mm"
Runoff volume 0.00 177.72 177.72 c.m"
Runoff coefficient 0.000 0.880 0.880 "
Maximum flow 0.000 0.119 0.119 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.119 0.119 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.00400 2.167"
0.05000 0.00800 17.333"
0.07500 0.01200 58.500"
0.1000 0.01600 131.867"
0.1250 0.02000 209.867"
0.1500 0.02400 287.867"
0.1750 0.02800 365.867"
0.2000 0.03200 443.867"
0.2250 0.03600 521.867"
0.2500 0.04000 599.867"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
0.416 0.312 300.000 24.000 100.000"
Using 10 roofdrains on roofstorage area of 3120. square metre"
Peak outflow 0.015 c.m/sec"
Maximum level 0.091 metre"

Maximum storage
Centroidal lag
0.119
HYDROGRAPH Next

Next link "
0.119
DIVERSION"

0.119
link "

0.015

Q.

104.483 c.m"
2.876 hours"
0.000 c.m/sec"

015

0.015

0.000"




40

33

40

Q.
1.

201
003
000

5

1
1
1
202

.000
.677
.000
.000
.088
.000
.000
.589
.000
.000
.250
.000
.146
.100
.677
.015
.000
.880
.100
.518

Node number"

Overflow threshold”

Required diverted fraction"

Conduit type; 1=Pipe;2=Channel"
0.012
124.354

Peak of diverted flow

Volume of diverted flow

DIVee201.005hyd"

Volume diverted to Infiltration Gallery (storage vol
0.000 c.m/sec"

0.119

Next link "
0.119
CATCHMENT 202"
Triangular SCS"
Equal length"
SCS method"

Proposed Parking Lot and Contributing Grass Areas"

% Impervious"
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope”
Pervious Manning '

0.015
HYDROGRAPH Next link "

0.003

0.003

0.003

Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”

Impervious Manning

n

Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient”

Impervious Initial abstraction”
0.003

0.163
Catchment 202
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff

0.003
Pervious
0.088
27.627
136.247
48.527
42.71
41.458
7.069
6.22
0.146
0.001

0.000"

0.000 c.m/sec"
Impervious Total Area

0.589
2.050
90.173
48.527
285.82
5.824
42.704
251.52
0.880
0.163

c.m/sec”
c.m"

0.677
2.667
91.285
48.527
328.53
10.456
38.071
257.74
0.785
0.163

126m3)"

hectare"
minutes"
minutes”
mm"

c.m"

mm"

mm"

c.m"

c.m/sec"”

54

4

0.166
0.046
311.1
40.
291.440
294.000
291.440
]

Add Runoff "

0.163

POND DESIGN"
Current peak flow
Target outflow c.
Hydrograph volume
Number of stages"
Minimum water level
Maximum water level
Starting water level
Keep Design Data: 1

Level Discharge

291

291

292
292
292

293
293

.440
291.
291.
291.
.703
291.
291.
291.
291.
292.
292.
292.
292.
292.
292.

506
571
637

768
834
899
965
031
096
162
228
293
359

.425
.490
.556
292.
292.
292.
292.
292.
292.
293.
293.
293.
293.
293.
293.
.409
.475
293.
293.
293.
293.
293.
293.

622
687
753
818
884
950
015
081
147
212
278
344

541
606
672
737
803
869

[SIEO IO RGNS B IGS BGIE G RGO BRI I B IEO BEGREOII IO IS GO BGOSR RO RIS IS UG O I

0.166

0.000

.00140
.00556

00791

.00971
.01120
.01254
.01373

01484

.01587
.01683
.01774

01861

.01944
.02023
.02100

02173

.02245
.02315
.02381

02447
02510

.02572
.02633
.02692

02750

.02807
.02862
.02917

02971

.03023
.03075
.03126

03176

.03225
.03273
.03321

03369

0.003 0.000"
c.m/sec"

m/sec"

c.m"

metre"
metre"
metre"
= True; @ = False"
Volume"
0.000"
0.2241"
0.5778"
1.347"
2.677"
4.624"
7.311"
0.695"
4.900"
19.696"
24.758"
30.307"
36.326"
42.674"
49.384"
55.913"
61.779"
67.056"
71.601"
75.452"
78.824"
81.639"
83.990"
85.922"
87.397"
88.684"
89.989"
91.185"
92.180"
92.919"
93.416"
93.840"
94.287"
94.728"
96.014"
106.775"
139.665"
207.031"




40

33

293.920 0.03405

294.000 0.1725
1. WEIRS"
Crest Weir
elevation coefficie
293.920 0.900
1. ORIFICES"
Orifice Orifice
invert coefficie d
291.440 0.630
1. LAYERS"
Bottom Aspect
area ratio el
3.390 1.000
2. WEDGES"

Wedge Grade 1
invert glH:1Vv
293.620 83.000
293.880 83.000
3. SUPERPIPES_1"
1. Type 1 is Pipe"
Downstream Pipe
Invert Length
291.500 89.500
292.060 48.000
292.600 107.000
Peak outflow
Maximum level
Maximum storage
Centroidal lag
0.163 0.166
HYDROGRAPH Next link "
5 Next link "
0.163 0.033
CATCHMENT 203"
1 Triangular SCS"
1 Equal length”
1  SCS method"

203  Undeveloped Area"
0.000 % Impervious"
0.897 Total Area"

30.000 Flow length"

5.000 Overland Slope"
0.897  Pervious Area"
30.000 Pervious length"
5.000 Pervious slope"
0.000 Impervious Area"
30.000  Impervious length"
5.000 Impervious slope"
0.250  Pervious Manning 'n

290.769"
494.984"

Crest Left Right"
breadth sideslope sideslope”

1.000 50.000 50.000"
Orifice Number of"
iameter orifices"”

0.1000 1.000"

Bottom Top Average"
evation elevation sideslope"
291.440 293.620 0.000"
Grade 2 Angle Number"

g2H:1V subtended of wedges"

83.000 90.000 4.000"

20.000 90.000 4.000"

Pipe Pipe Pipe Number of"
Width Height Grade % Pipes"
0.900 0.900 0.500 1.000"
0.750 0.750 0.500 1.000"
0.300 0.300 0.500 1.000"

0.033 c.m/sec"
293.782 metre"
129.368 c.m"

2.506  hours"

0.033 0.000 c.m/sec"

0.033 0.000"

40

40

38

19

5.000 Pervious SCS Curve No."

0.146  Pervious Runoff coefficient”
0.100  Pervious Ia/S coefficient"
3.677 Pervious Initial abstraction”
0.015 Impervious Manning 'n'"

8.000 Impervious SCS Curve No."

0.000 Impervious Runoff coefficient"
0.100  Impervious Ia/S coefficient"
0.518 Impervious Initial abstraction”

0.018 0.033 0.033 0.000 c.m/sec"
Catchment 203 Pervious  Impervious Total Area "
Surface Area 0.897 0.000 0.897 hectare”
Time of concentration 20.987 1.557 20.987 minutes"
Time to Centroid 128.925 89.442 128.925 minutes"
Rainfall depth 48.527 48.527 48.527 mm"
Rainfall volume 435.29 0.00 435.29 c.m"
Rainfall losses 41.455 5.828 41.455 mm"
Runoff depth 7.072 42.700 7.072 mm"
Runoff volume 63.44 0.00 63.44 c.m"
Runoff coefficient 0.146 0.000 0.146 "
Maximum flow 0.018 0.000 0.018 c.m/sec"
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.018 0.051 0.033 0.000"
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.018 0.051 0.051 0.000"
START/RE-START TOTALS 203"
3 Runoff Totals on EXIT"
Total Catchment area 1.990 hectare"
Total Impervious area 1.005 hectare"
Total % impervious 50.502"
EXIT"
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.898  Impervious Runoff coefficient”
.100  Impervious Ia/S coefficient”

MIDUSS Output ======-=--ccmmmmmmmmmeeeo
MIDUSS version Version
MIDUSS created
10  Units used:
Job folder:

Output filename:
Licensee name:

Proposed 10

2.25 rev. 473"

February 7, 2010"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"

August 2023"
Year Run 1.out"
Sandra Swanton"

Company K. Smart Associates Limited"”

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

600  Coefficient A"

.000 Constant B"

.849  Exponent C"

.400 Fraction R"

.000  Duration"

.000 Time step multiplier”

Maximum intensity 141.916 mm/hr"
Total depth 59.221 mm"
6 0106hyd Hydrograph extension used in this file"
CATCHMENT 201"
1 Triangular SCS"
1 Equal length"
1 SCS method"
201  Proposed Roof"
000 % Impervious"

.416  Total Area"

.000 Flow length"

.000  Overland Slope"
.000  Pervious Area"

.000  Pervious length"
.000  Pervious slope"
.416  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n
.000  Pervious SCS Curve No."

.000  Pervious Runoff coefficient"
.100 Pervious Ia/S coefficient”
.467  Pervious Initial abstraction”

518 Impervious Initial abstraction”

2023-08-17 at 1:20:17 PM"

40

54

40

56

4

0.137
0.069
221.3

0.000

0.250
0.000

5

0.137 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 0.416 0.416 hectare”
Time of concentration 13.791 1.587 1.587 minutes"
Time to Centroid 116.321 88.925 88.925 minutes"”
Rainfall depth 59.221 59.221 59.221 mm"
Rainfall volume 0.00 246.36 246.36 c.m"
Rainfall losses 40.228 6.032 6.032 mm"
Runoff depth 18.992 53.189 53.189 mm"
Runoff volume 0.00 221.27 221.27 c.m"
Runoff coefficient 0.000 0.898 0.898 "
Maximum flow 0.000 0.137 0.137 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.137 0.137 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.00400 2.167"
0.05000 0.00800 17.333"
0.07500 0.01200 58.500"
0.1000 0.01600 131.867"
0.1250 0.02000 209.867"
0.1500 0.02400 287.867"
0.1750 0.02800 365.867"
0.2000 0.03200 443.867"
0.2250 0.03600 521.867"
0.2500 0.04000 599.867"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
0.416 0.312 300.000 24.000 100.000"
Using 10 roofdrains on roofstorage area of 3120. square metre"
Peak outflow 0.016 c.m/sec"
Maximum level 0.101 metre"

Maximum storage
Centroidal lag
0.137
HYDROGRAPH Next

Next link "
0.137
DIVERSION"

0.137
link "

0.016

Q.

135.603 c.m"
3.097 hours"
0.000 c.m/sec"

016

0.016

0.000"




40

33

40

Q.
1.

201
005
000

5

1
1
1
202

.000
.677
.000
.000
.088
.000
.000
.589
.000
.000
.250
.000
.192
.100
.677
.015
.000
.898
.100
.518

Node number"

Overflow threshold”

Required diverted fraction"

Conduit type; 1=Pipe;2=Channel"
0.011
123.448

Peak of diverted flow

Volume of diverted flow

DIVe0201.010hyd"

Volume diverted to Infiltration Gallery (storage vol
0.000 c.m/sec"

0.137

Next link "
0.137
CATCHMENT 202"
Triangular SCS"
Equal length"
SCS method"

Proposed Parking Lot and Contributing Grass Areas"

% Impervious"
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope”
Pervious Manning '

0.016
HYDROGRAPH Next link "

0.005

0.005

0.005

Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”

Impervious Manning

n

Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient”

Impervious Initial abstraction”
0.005

0.189
Catchment 202
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff

0.005
Pervious
0.088
22.632
128.874
59.221
52.12
47.864
11.357
10.00
0.192
0.003

0.000"

0.000 c.m/sec"
Impervious Total Area

0.589
1.954
89.433
59.221
348.80
6.069
53.152
313.06
0.898
0.189

c.m/sec”
c.m"

0.677
2.594
90.654
59.221
400.92
11.502
47.718
323.05
0.806
0.189

126m3)"

hectare"
minutes"
minutes”
mm"

c.m"

mm"

mm"

c.m"

c.m/sec”

54

4

0.194
0.046
420.9
40.
291.440
294.000
291.440
]

Add Runoff "

0.189

POND DESIGN"
Current peak flow
Target outflow c.
Hydrograph volume
Number of stages"
Minimum water level
Maximum water level
Starting water level
Keep Design Data: 1

Level Discharge

291

291

292
292
292

293
293

.440
291.
291.
291.
.703
291.
291.
291.
291.
292.
292.
292.
292.
292.
292.

506
571
637

768
834
899
965
031
096
162
228
293
359

.425
.490
.556
292.
292.
292.
292.
292.
292.
293.
293.
293.
293.
293.
293.
.409
.475
293.
293.
293.
293.
293.
293.

622
687
753
818
884
950
015
081
147
212
278
344

541
606
672
737
803
869

[SIEO IO RGNS B IGS BGIE G RGO BRI I B IEO BEGREOII IO IS GO BGOSR RO RIS IS UG O I

0.194

0.000

.00140
.00556

00791

.00971
.01120
.01254
.01373

01484

.01587
.01683
.01774

01861

.01944
.02023
.02100

02173

.02245
.02315
.02381

02447
02510

.02572
.02633
.02692

02750

.02807
.02862
.02917

02971

.03023
.03075
.03126

03176

.03225
.03273
.03321

03369

0.005 0.000"
c.m/sec"

m/sec"

c.m"

metre"
metre"
metre"
= True; @ = False"
Volume"
0.000"
0.2241"
0.5778"
1.347"
2.677"
4.624"
7.311"
0.695"
4.900"
19.696"
24.758"
30.307"
36.326"
42.674"
49.384"
55.913"
61.779"
67.056"
71.601"
75.452"
78.824"
81.639"
83.990"
85.922"
87.397"
88.684"
89.989"
91.185"
92.180"
92.919"
93.416"
93.840"
94.287"
94.728"
96.014"
106.775"
139.665"
207.031"




40

33

293.920 0.03405

294.000 0.1725
1. WEIRS"
Crest Weir
elevation coefficie
293.920 0.900
1. ORIFICES"
Orifice Orifice
invert coefficie d
291.440 0.630
1. LAYERS"
Bottom Aspect
area ratio el
3.390 1.000
2. WEDGES"

Wedge Grade 1
invert glH:1Vv
293.620 83.000
293.880 83.000
3. SUPERPIPES_1"
1. Type 1 is Pipe"
Downstream Pipe
Invert Length
291.500 89.500
292.060 48.000
292.600 107.000
Peak outflow
Maximum level
Maximum storage
Centroidal lag
0.189 0.194
HYDROGRAPH Next link "
5 Next link "
0.189 0.033
CATCHMENT 203"
1 Triangular SCS"
1 Equal length”
1  SCS method"

203  Undeveloped Area"
0.000 % Impervious"
0.897 Total Area"

30.000 Flow length"

5.000 Overland Slope"
0.897  Pervious Area"
30.000 Pervious length"
5.000 Pervious slope"
0.000 Impervious Area"
30.000  Impervious length"
5.000 Impervious slope"
0.250  Pervious Manning 'n

290.769"
494.984"

Crest Left Right"
breadth sideslope sideslope”

1.000 50.000 50.000"
Orifice Number of"
iameter orifices"”

0.1000 1.000"

Bottom Top Average"
evation elevation sideslope"
291.440 293.620 0.000"
Grade 2 Angle Number"

g2H:1V subtended of wedges"

83.000 90.000 4.000"

20.000 90.000 4.000"

Pipe Pipe Pipe Number of"
Width Height Grade % Pipes"
0.900 0.900 0.500 1.000"
0.750 0.750 0.500 1.000"
0.300 0.300 0.500 1.000"

0.033 c.m/sec"
293.842 metre"
179.364 c.m"

2.855  hours"

0.033 0.000 c.m/sec"

0.033 0.000"

40

40

38

19

5.000 Pervious SCS Curve No."

0.192  Pervious Runoff coefficient”
0.100  Pervious Ia/S coefficient"
3.677 Pervious Initial abstraction”
0.015 Impervious Manning 'n'"

8.000 Impervious SCS Curve No."

0.000 Impervious Runoff coefficient"
0.100  Impervious Ia/S coefficient"
0.518 Impervious Initial abstraction”

0.032 0.033 0.033 0.000 c.m/sec"
Catchment 203 Pervious  Impervious Total Area "
Surface Area 0.897 0.000 0.897 hectare”
Time of concentration 17.193 1.484 17.193 minutes"
Time to Centroid 122.804 88.798 122.804 minutes"
Rainfall depth 59.221 59.221 59.221 mm"
Rainfall volume 531.21 0.00 531.21 c.m"
Rainfall losses 47.857 6.082 47.857 mm"
Runoff depth 11.363 53.139 11.363 mm"
Runoff volume 101.93 0.00 101.93 c.m"
Runoff coefficient 0.192 0.000 0.192 "
Maximum flow 0.032 0.000 0.032 c.m/sec"
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.032 0.066 0.033 0.000"
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.032 0.066 0.066 0.000"
START/RE-START TOTALS 203"
3 Runoff Totals on EXIT"
Total Catchment area 1.990 hectare"
Total Impervious area 1.005 hectare"
Total % impervious 50.502"
EXIT"




31

32

33
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.910  Impervious Runoff coefficient"
.100  Impervious Ia/S coefficient”

MIDUSS Output ======-=--ccmmmmmmmmmeeeo
MIDUSS version Version
MIDUSS created
10  Units used:
Job folder:

Output filename:
Licensee name:

Proposed 25

2.25 rev. 473"

February 7, 2010"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"

August 2023"
Year Run 1.out"
Sandra Swanton"

Company K. Smart Associates Limited"”

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

900  Coefficient A"

000 Constant B"

.865 Exponent C"
.400  Fraction R"

000  Duration"

.000 Time step multiplier”

Maximum intensity 153.640 mm/hr"
Total depth 69.200 mm"
6 025hyd Hydrograph extension used in this file"
CATCHMENT 201"
1 Triangular SCS"
1 Equal length"
1 SCS method"
201  Proposed Roof"
000 % Impervious"

.416  Total Area"

.000 Flow length"

.000  Overland Slope"
.000  Pervious Area"

.000  Pervious length"
.000  Pervious slope"
.416  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n
.000  Pervious SCS Curve No."

.000  Pervious Runoff coefficient"
.100 Pervious Ia/S coefficient”
.467  Pervious Initial abstraction”

518 Impervious Initial abstraction”

2023-08-17 at 1:24:38 PM"

40

54

40

56

4

0.152
0.069
261.9

0.000

0.250
0.000

5

0.152 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 0.416 0.416 hectare”
Time of concentration 12.500 1.533 1.533 minutes"
Time to Centroid 113.913 88.589 88.589 minutes"”
Rainfall depth 69.200 69.200 69.200 mm"
Rainfall volume 0.00 287.87 287.87 c.m"
Rainfall losses 43,918 6.246 6.246 mm"
Runoff depth 25.282 62.954 62.954 mm"
Runoff volume 0.00 261.89 261.89 c.m"
Runoff coefficient 0.000 0.910 0.910 "
Maximum flow 0.000 0.152 0.152 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.152 0.152 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.00400 2.167"
0.05000 0.00800 17.333"
0.07500 0.01200 58.500"
0.1000 0.01600 131.867"
0.1250 0.02000 209.867"
0.1500 0.02400 287.867"
0.1750 0.02800 365.867"
0.2000 0.03200 443.867"
0.2250 0.03600 521.867"
0.2500 0.04000 599.867"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
0.416 0.312 300.000 24.000 100.000"
Using 10 roofdrains on roofstorage area of 3120. square metre"
Peak outflow 0.018 c.m/sec"
Maximum level 0.110 metre"

Maximum storage
Centroidal lag
0.152
HYDROGRAPH Next

Next link "
0.152
DIVERSION"

0.152
link "

0.018

Q.

164.585 c.m"
3.281 hours"
0.000 c.m/sec"

018

0.018

0.000"




40

33

40

Q.
1.

201
007
000

5

1
1
1
202

.000
.677
.000
.000
.088
.000
.000
.589
.000
.000
.250
.000
.231
.100
.677
.015
.000
.909
.100
.518

Node number"

Overflow threshold”

Required diverted fraction"

Conduit type; 1=Pipe;2=Channel"
0.011
125.551

Peak of diverted flow

Volume of diverted flow

DIVe0201.025hyd"

Volume diverted to Infiltration Gallery (storage vol
0.000 c.m/sec"

0.152

Next link "
0.152
CATCHMENT 202"
Triangular SCS"
Equal length"
SCS method"

Proposed Parking Lot and Contributing Grass Areas"

% Impervious"
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope”
Pervious Manning '

0.018
HYDROGRAPH Next link "

0.007

0.007

0.007

Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”

Impervious Manning

n

Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient”

Impervious Initial abstraction”
0.007

0.211
Catchment 202
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff

0.007
Pervious
0.088
19.657
124.686
69.200
60.90
53.195
16.005
14.09
0.231
0.004

0.000"

0.000 c.m/sec"
Impervious Total Area

0.589
1.887
89.037
69.200
407.58
6.265
62.935
370.68
0.909
0.211

c.m/sec”
c.m"

0.677
2.538
90.342
69.200
468.49
12.366
56.834
384.77
0.821
0.211

126m3)"

hectare"
minutes"
minutes”
mm"

c.m"

mm"

mm"

c.m"

c.m/sec”

54

4

0.218
0.046
521.1
40.
291.440
294.000
291.440
]

Add Runoff "

0.211

POND DESIGN"
Current peak flow
Target outflow c.
Hydrograph volume
Number of stages"
Minimum water level
Maximum water level
Starting water level
Keep Design Data: 1

Level Discharge

291

291

292
292
292

293
293

.440
291.
291.
291.
.703
291.
291.
291.
291.
292.
292.
292.
292.
292.
292.

506
571
637

768
834
899
965
031
096
162
228
293
359

.425
.490
.556
292.
292.
292.
292.
292.
292.
293.
293.
293.
293.
293.
293.
.409
.475
293.
293.
293.
293.
293.
293.

622
687
753
818
884
950
015
081
147
212
278
344

541
606
672
737
803
869

[SIEO IO RGNS B IGS BGIE G RGO BRI I B IEO BEGREOII IO IS GO BGOSR RO RIS IS UG O I

0.218

0.000

.00140
.00556

00791

.00971
.01120
.01254
.01373

01484

.01587
.01683
.01774

01861

.01944
.02023
.02100

02173

.02245
.02315
.02381

02447
02510

.02572
.02633
.02692

02750

.02807
.02862
.02917

02971

.03023
.03075
.03126

03176

.03225
.03273
.03321

03369

0.007 0.000"
c.m/sec"

m/sec"

c.m"

metre"
metre"
metre"
= True; @ = False"
Volume"
0.000"
0.2241"
0.5778"
1.347"
2.677"
4.624"
7.311"
0.695"
4.900"
19.696"
24.758"
30.307"
36.326"
42.674"
49.384"
55.913"
61.779"
67.056"
71.601"
75.452"
78.824"
81.639"
83.990"
85.922"
87.397"
88.684"
89.989"
91.185"
92.180"
92.919"
93.416"
93.840"
94.287"
94.728"
96.014"
106.775"
139.665"
207.031"




40

33

293.920 0.03405

294.000 0.1725
1. WEIRS"
Crest Weir
elevation coefficie
293.920 0.900
1. ORIFICES"
Orifice Orifice
invert coefficie d
291.440 0.630
1. LAYERS"
Bottom Aspect
area ratio el
3.390 1.000
2. WEDGES"

Wedge Grade 1
invert glH:1Vv
293.620 83.000
293.880 83.000
3. SUPERPIPES_1"
1. Type 1 is Pipe"
Downstream Pipe
Invert Length
291.500 89.500
292.060 48.000
292.600 107.000
Peak outflow
Maximum level
Maximum storage
Centroidal lag
0.211 0.218
HYDROGRAPH Next link "
5 Next link "
0.211 0.034
CATCHMENT 203"
1 Triangular SCS"
1 Equal length”
1  SCS method"

203  Undeveloped Area"
0.000 % Impervious"
0.897 Total Area"

30.000 Flow length"

5.000 Overland Slope"
0.897  Pervious Area"
30.000 Pervious length"
5.000 Pervious slope"
0.000 Impervious Area"
30.000  Impervious length"
5.000 Impervious slope"
0.250  Pervious Manning 'n

290.769"
494.984"

Crest Left Right"
breadth sideslope sideslope”

1.000 50.000 50.000"
Orifice Number of"
iameter orifices"”

0.1000 1.000"

Bottom Top Average"
evation elevation sideslope"
291.440 293.620 0.000"
Grade 2 Angle Number"

g2H:1V subtended of wedges"

83.000 90.000 4.000"

20.000 90.000 4.000"

Pipe Pipe Pipe Number of"
Width Height Grade % Pipes"
0.900 0.900 0.500 1.000"
0.750 0.750 0.500 1.000"
0.300 0.300 0.500 1.000"

0.034 c.m/sec"
293.883 metre"
229.535 c.m"

3.185  hours"

0.034 0.000 c.m/sec"

0.034 0.000"

40

40

38

19

5.000 Pervious SCS Curve No."

0.231 Pervious Runoff coefficient"”
0.100  Pervious Ia/S coefficient"
3.677 Pervious Initial abstraction”
0.015 Impervious Manning 'n'"

8.000 Impervious SCS Curve No."

0.000 Impervious Runoff coefficient"
0.100  Impervious Ia/S coefficient"
0.518 Impervious Initial abstraction”

0.050 0.034 0.034 0.000 c.m/sec"
Catchment 203 Pervious  Impervious Total Area "
Surface Area 0.897 0.000 0.897 hectare”
Time of concentration 14.932 1.433 14.932 minutes"
Time to Centroid 119.379 88.451 119.379 minutes"
Rainfall depth 69.200 69.200 69.200 mm"
Rainfall volume 620.73 0.00 620.73 c.m"
Rainfall losses 53.194 6.316 53.194 mm"
Runoff depth 16.006 62.885 16.006 mm"
Runoff volume 143.58 0.00 143.58 c.m"
Runoff coefficient 0.231 0.000 0.231 "
Maximum flow 0.050 0.000 0.050 c.m/sec"
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.050 0.084 0.034 0.000"
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.050 0.084 0.084 0.000"
START/RE-START TOTALS 203"
3 Runoff Totals on EXIT"
Total Catchment area 1.990 hectare"
Total Impervious area 1.005 hectare"
Total % impervious 50.502"
EXIT"




31
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.015  Impervious Manning 'n
.000  Impervious SCS Curve No."

.920  Impervious Runoff coefficient”
.100  Impervious Ia/S coefficient”

MIDUSS Output ======-=--ccmmmmmmmmmeeeo
MIDUSS version Version
MIDUSS created
10  Units used:
Job folder:

Output filename:
Licensee name:

Proposed 50

2.25 rev. 473"

February 7, 2010"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"

August 2023"
Year Run 1.out"
Sandra Swanton"

Company K. Smart Associates Limited"”

Date & Time last used:
TIME PARAMETERS"

.000 Time Step"

000 Max. Storm length"

000  Max. Hydrograph"
STORM Chicago storm"
1 Chicago storm"

000  Coefficient A"

000 Constant B"

.866  Exponent C"
.400  Fraction R"

000  Duration"

.000 Time step multiplier”

Maximum intensity 168.400 mm/hr"
Total depth 80.894 mm"
6 0506hyd Hydrograph extension used in this file"
CATCHMENT 201"
1 Triangular SCS"
1 Equal length"
1 SCS method"
201  Proposed Roof"
000 % Impervious"

.416  Total Area"

.000 Flow length"

.000  Overland Slope"
.000  Pervious Area"

.000  Pervious length"
.000  Pervious slope"
.416  Impervious Area"
.000  Impervious length"
.000  Impervious slope"
.250  Pervious Manning 'n
.000  Pervious SCS Curve No."

.000  Pervious Runoff coefficient"
.100 Pervious Ia/S coefficient”
.467  Pervious Initial abstraction”

518 Impervious Initial abstraction”

2023-08-17 at 1:28:00 PM"

40

54

40

56

4

0.170
0.069
309.4

0.000

0.250
0.000

5

0.170 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 0.416 0.416 hectare”
Time of concentration 11.361 1.474 1.474 minutes"
Time to Centroid 112.083 88.404 88.404 minutes"”
Rainfall depth 80.894 80.894 80.894 mm"
Rainfall volume 0.00 336.52 336.52 c.m"
Rainfall losses 47.574 6.507 6.507 mm"
Runoff depth 33.320 74.387 74.387 mm"
Runoff volume 0.00 309.45 309.45 c.m"
Runoff coefficient 0.000 0.920 0.920 "
Maximum flow 0.000 0.170 0.170 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.170 0.170 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.00400 2.167"
0.05000 0.00800 17.333"
0.07500 0.01200 58.500"
0.1000 0.01600 131.867"
0.1250 0.02000 209.867"
0.1500 0.02400 287.867"
0.1750 0.02800 365.867"
0.2000 0.03200 443.867"
0.2250 0.03600 521.867"
0.2500 0.04000 599.867"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
0.416 0.312 300.000 24.000 100.000"
Using 10 roofdrains on roofstorage area of 3120. square metre"
Peak outflow 0.019 c.m/sec"
Maximum level 0.121 metre"

Maximum storage
Centroidal lag
0.170
HYDROGRAPH Next

Next link "
0.170
DIVERSION"

0.170
link "

0.019

Q.

198.043 c.m"
3.472 hours"
0.000 c.m/sec"

019

0.019

0.000"




40

33

40

Q.
1.

201
008
000

5

1
1
1
202

.000
.677
.000
.000
.088
.000
.000
.589
.000
.000
.250
.000
.273
.100
.677
.015
.000
.920
.100
.518

Node number"

Overflow threshold”

Required diverted fraction"

Conduit type; 1=Pipe;2=Channel"
0.011
125.063

Peak of diverted flow

Volume of diverted flow

DIVee201.050hyd"

Volume diverted to Infiltration Gallery (storage vol
0.000 c.m/sec"

0.170

Next link "
0.170
CATCHMENT 202"
Triangular SCS"
Equal length"
SCS method"

Proposed Parking Lot and Contributing Grass Areas"

% Impervious"
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope”
Pervious Manning '

0.019
HYDROGRAPH Next link "

0.008

0.008

0.008

Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”

Impervious Manning

n

Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient”

Impervious Initial abstraction”
0.008

0.237
Catchment 202
Surface Area
Time of concentration
Time to Centroid
Rainfall depth
Rainfall volume
Rainfall losses
Runoff depth
Runoff volume
Runoff coefficient
Maximum flow
HYDROGRAPH Add Runoff

0.008
Pervious
0.088
17.292
121.546
80.894
71.20
58.771
22.124
19.47
0.273
0.006

0.000"

0.000 c.m/sec"
Impervious Total Area

0.589
1.815
88.831
80.894
476.46
6.468
74.427
438.37
0.920
0.236

c.m/sec”
c.m"

0.677
2.473
90.223
80.894
547.66
13.267
67.627
457.84
0.836
0.237

126m3)"

hectare"
minutes"
minutes”
mm"

c.m"

mm"

mm"

c.m"

c.m/sec”

54
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0.245
0.046
642.2
40.
291.440
294.000
291.440
]

Add Runoff "

0.237

POND DESIGN"
Current peak flow
Target outflow c.
Hydrograph volume
Number of stages"
Minimum water level
Maximum water level
Starting water level
Keep Design Data: 1

Level Discharge

291

291

292
292
292

293
293

.440
291.
291.
291.
.703
291.
291.
291.
291.
292.
292.
292.
292.
292.
292.

506
571
637

768
834
899
965
031
096
162
228
293
359

.425
.490
.556
292.
292.
292.
292.
292.
292.
293.
293.
293.
293.
293.
293.
.409
.475
293.
293.
293.
293.
293.
293.

622
687
753
818
884
950
015
081
147
212
278
344

541
606
672
737
803
869

[SIEO IO RGNS B IGS BGIE G RGO BRI I B IEO BEGREOII IO IS GO BGOSR RO RIS IS UG O I

0.245

0.000

.00140
.00556

00791

.00971
.01120
.01254
.01373

01484

.01587
.01683
.01774

01861

.01944
.02023
.02100

02173

.02245
.02315
.02381

02447
02510

.02572
.02633
.02692

02750

.02807
.02862
.02917

02971

.03023
.03075
.03126

03176

.03225
.03273
.03321

03369

0.008 0.000"
c.m/sec"

m/sec"

c.m"

metre"
metre"
metre"
= True; @ = False"
Volume"
0.000"
0.2241"
0.5778"
1.347"
2.677"
4.624"
7.311"
0.695"
4.900"
19.696"
24.758"
30.307"
36.326"
42.674"
49.384"
55.913"
61.779"
67.056"
71.601"
75.452"
78.824"
81.639"
83.990"
85.922"
87.397"
88.684"
89.989"
91.185"
92.180"
92.919"
93.416"
93.840"
94.287"
94.728"
96.014"
106.775"
139.665"
207.031"




40

33

1.

5

1

1

1

203
0.000
0.897
30.000
5.000
0.897
30.000
5.000
0.000
30.000
5.000
0.250

293.920 0.03405 290.769"
294.000 0.1725 494.,984"
WEIRS"
Crest Weir Crest Left Right"
elevation coefficie breadth sideslope sideslope”
293.920 0.900 1.000 50.000 50.000"
ORIFICES"
Orifice Orifice Orifice Number of"
invert coefficie diameter orifices”
291.440 0.630 0.1000 1.000"
LAYERS"
Bottom Aspect Bottom Top Average"
area ratio elevation elevation sideslope"
3.390 1.000 291.440 293.620 0.000"
WEDGES"
Wedge Grade 1 Grade 2 Angle Number"
invert glH:1Vv g2H:1V subtended of wedges"
293.620 83.000 83.000 90.000 4.000"
293.880 83.000 20.000 90.000 4.000"
SUPERPIPES_1"
Type 1 is Pipe"
Downstream Pipe Pipe Pipe Pipe Number of"
Invert Length Width Height Grade % Pipes"
291.500 89.500 0.900 0.900 0.500 1.000"
292.060 48.000 0.750 0.750 0.500 1.000"
292.600 107.000 0.300 0.300 0.500 1.000"
Peak outflow 0.035 c.m/sec"
Maximum level 293.920 metre"
Maximum storage 291.507 c.m"
Centroidal lag 3.588  hours"
0.237 0.245 0.035 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.237 0.035 0.035 0.000"

CATCHMENT 203"
Triangular SCS"
Equal length"
SCS method"
Undeveloped Area"
% Impervious"
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"

Impervious length"

Impervious slope"
Pervious Manning

'n

40

40

38

19

65.000 Pervious SCS Curve No."

0.273 Pervious Runoff coefficient"”
0.100  Pervious Ia/S coefficient"

13.677 Pervious Initial abstraction”
0.015 Impervious Manning 'n'"

98.000 Impervious SCS Curve No."
0.000 Impervious Runoff coefficient"
0.100  Impervious Ia/S coefficient"
0.518 Impervious Initial abstraction”

0.072 0.035 0.035
Catchment 203 Pervious
Surface Area 0.897

Time of concentration 13.136

Time to Centroid 116.875
Rainfall depth 80.894
Rainfall volume 725.62
Rainfall losses 58.821
Runoff depth 22.073
Runoff volume 198.00
Runoff coefficient 0.273
Maximum flow 0.072
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.072 0.106 0.035

HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.072 0.106

START/RE-START TOTALS 203"
3 Runoff Totals on EXIT"
Total Catchment area

Total Impervious area
Total % impervious

EXIT"

0.106

0.000 c.m/sec"
Impervious Total Area

0.000 0.897 hectare”
1.379 13.136 minutes"
88.254 116.875 minutes"
80.894 80.894 mm"
0.00 725.62 c.m"
6.621 58.821 mm"
74.274 22.073 mm"
0.00 198.00 c.m"
0.000 0.273 "
0.000 0.072 c.m/sec"
0.000"
0.000"
1.990 hectare"
1.005 hectare"
50.502"
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32

33

180.
1500.

3015.
21.

180.
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.000

000
000

1
100
000

.870
.400

000

.000

6

201
000

.416
.000
.000
.000
.000
.000
.416
.000
.000
.250
.000
.000
.100
.467

015

.000
.925
.100

518

Maximum intensity
Total depth

MIDUSS Output =-----=-mmmmmm oo

MIDUSS version
MIDUSS created
Units used:
Job folder:

Version

Output filename:
Licensee name:

Company

Date & Time last used:

Proposed 100

TIME PARAMETERS"

Time Step"
Max. Storm length"
Max. Hydrograph"

STORM Chicago storm"

Chicago storm”

Coefficient A"

Constant B"

Exponent C"

Fraction R"

Duration”

Time step multiplier"

177.123 mm/hr"
89.669 mm"
100hyd

Triangular SCS"
Equal length"

SCS method"
Proposed Roof"

% Impervious"

Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope"
Pervious Manning 'n
Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”
Impervious Manning 'n'"
Impervious SCS Curve No."
Impervious Runoff coefficient"
Impervious Ia/S coefficient"”
Impervious Initial abstraction”

Hydrograph extension used in this file
CATCHMENT 201"

2.25 rev. 473"

February 7, 2010"

ie METRIC"

S:\2021\21-280\Engineering\MIDUSS\Bldg B\"

August 2023"
Year Run 1.out"
Sandra Swanton"

K. Smart Associates Limited"”
2023-08-17 at 1:31:14 PM"

40

54

40

56

4

0.180
0.069
345.2

0.000

0.250
0.000

5

0.180 0.000 0.000 0.000 c.m/sec"
Catchment 201 Pervious  Impervious Total Area "
Surface Area 0.000 0.416 0.416 hectare”
Time of concentration 10.752 1.443 1.443 minutes"
Time to Centroid 111.055 88.297 88.297 minutes"”
Rainfall depth 89.669 89.669 89.669 mm"
Rainfall volume 0.00 373.02 373.02 c.m"
Rainfall losses 50.029 6.697 6.697 mm"
Runoff depth 39.640 82.972 82.972 mm"
Runoff volume 0.00 345.16 345.16 c.m"
Runoff coefficient 0.000 0.925 0.925 "
Maximum flow 0.000 0.180 0.180 c.m/sec”
HYDROGRAPH Add Runoff "
Add Runoff "
0.180 0.180 0.000 0.000"
POND DESIGN"
Current peak flow c.m/sec"
Target outflow c.m/sec"
Hydrograph volume c.m"
Number of stages"
Minimum water level metre"
Maximum water level metre"
Starting water level metre"
Keep Design Data: 1 = True; @ = False"
Level Discharge Volume"
0.000 0.000 0.000"
0.02500 0.00400 2.167"
0.05000 0.00800 17.333"
0.07500 0.01200 58.500"
0.1000 0.01600 131.867"
0.1250 0.02000 209.867"
0.1500 0.02400 287.867"
0.1750 0.02800 365.867"
0.2000 0.03200 443.867"
0.2250 0.03600 521.867"
0.2500 0.04000 599.867"
ROOFTOP"
Roof area Store area Area/drain Drain flow Roof slope"
hectare hectare sq.metre L/min/25mm g H:1v"
0.416 0.312 300.000 24.000 100.000"
Using 10 roofdrains on roofstorage area of 3120. square metre"
Peak outflow 0.021 c.m/sec"
Maximum level 0.129 metre"
Maximum storage 223.360 c.m"
Centroidal lag 3.600 hours"
0.180 0.180 0.021 0.000 c.m/sec"
HYDROGRAPH Next link "
Next link "
0.180 0.021 0.021 0.000"
DIVERSION"




40

33

40

Q.
1.

201
009
000

5

1
1
1
202

.000
.677
.000
.000
.088
.000
.000
.589
.000
.000
.250
.000
.302
.100
.677
.015
.000
.926
.100
.518

Node number"

Overflow threshold”

Required diverted fraction"

Conduit type; 1=Pipe;2=Channel"
0.011
124.751

Peak of diverted flow

Volume of diverted flow

DIVe0201.100hyd"

Volume diverted to Infiltration Gallery (storage vol
0.000 c.m/sec"

0.180 0.021 0.009
HYDROGRAPH Next link "
Next link "
0.180 0.009 0.009

CATCHMENT 202"
Triangular SCS"
Equal length"
SCS method"

Proposed Parking Lot and Contributing Grass Areas"

% Impervious"
Total Area"

Flow length"
Overland Slope"
Pervious Area"
Pervious length"
Pervious slope"
Impervious Area"
Impervious length"
Impervious slope”
Pervious Manning '

Pervious SCS Curve No."
Pervious Runoff coefficient"
Pervious Ia/S coefficient”
Pervious Initial abstraction”

Impervious Manning

n

Impervious SCS Curve No."
Impervious Runoff coefficient"

Impervious Ia/S coefficient”
Impervious Initial abstraction”
0.253 0.009 0.009
Catchment 202 Pervious
Surface Area 0.088
Time of concentration 16.076
Time to Centroid 119.875
Rainfall depth 89.669
Rainfall volume 78.92
Rainfall losses 62.602
Runoff depth 27.067
Runoff volume 23.82
Runoff coefficient 0.302
Maximum flow 0.008

HYDROGRAPH Add Runoff

0.000"

0.000 c.m/sec"
Impervious Total Area

0.589
1.776
88.756
89.669
528.14
6.593
83.076
489.31
0.926
0.252

c.m/sec”
c.m"

0.677
2.440
90.200
89.669
607.06
13.874
75.795
513.13
0.845
0.253

126m3)"

hectare"
minutes"
minutes”
mm"

c.m"

mm"

mm"

c.m"

c.m/sec”

54

4

0.262
0.046
733.6
40.
291.440
294.000
291.440
]

Add Runoff "

0.253

POND DESIGN"
Current peak flow
Target outflow c.
Hydrograph volume
Number of stages"
Minimum water level
Maximum water level
Starting water level
Keep Design Data: 1

Level Discharge

291

291

292
292
292

293
293

.440
291.
291.
291.
.703
291.
291.
291.
291.
292.
292.
292.
292.
292.
292.

506
571
637

768
834
899
965
031
096
162
228
293
359

.425
.490
.556
292.
292.
292.
292.
292.
292.
293.
293.
293.
293.
293.
293.
.409
.475
293.
293.
293.
293.
293.
293.

622
687
753
818
884
950
015
081
147
212
278
344

541
606
672
737
803
869

[SIEO IO RGNS B IGS BGIE G RGO BRI I B IEO BEGREOII IO IS GO BGOSR RO RIS IS UG O I

0.262

0.000

.00140
.00556

00791

.00971
.01120
.01254
.01373

01484

.01587
.01683
.01774

01861

.01944
.02023
.02100

02173

.02245
.02315
.02381

02447
02510

.02572
.02633
.02692

02750

.02807
.02862
.02917

02971

.03023
.03075
.03126

03176

.03225
.03273
.03321

03369

0.009 0.000"
c.m/sec"

m/sec"

c.m"

metre"
metre"
metre"
= True; @ = False"
Volume"
0.000"
0.2241"
0.5778"
1.347"
2.677"
4.624"
7.311"
0.695"
4.900"
19.696"
24.758"
30.307"
36.326"
42.674"
49.384"
55.913"
61.779"
67.056"
71.601"
75.452"
78.824"
81.639"
83.990"
85.922"
87.397"
88.684"
89.989"
91.185"
92.180"
92.919"
93.416"
93.840"
94.287"
94.728"
96.014"
106.775"
139.665"
207.031"
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293.920 0.03405

294.000 0.1725
1. WEIRS"
Crest Weir
elevation coefficie
293.920 0.900
1. ORIFICES"
Orifice Orifice
invert coefficie d
291.440 0.630
1. LAYERS"
Bottom Aspect
area ratio el
3.390 1.000
2. WEDGES"

Wedge Grade 1
invert glH:1Vv
293.620 83.000
293.880 83.000
3. SUPERPIPES_1"
1. Type 1 is Pipe"
Downstream Pipe
Invert Length
291.500 89.500
292.060 48.000
292.600 107.000
Peak outflow
Maximum level
Maximum storage
Centroidal lag
0.253 0.262
HYDROGRAPH Next link "
5 Next link "
0.253 0.052
CATCHMENT 203"
1 Triangular SCS"
1 Equal length”
1  SCS method"

203  Undeveloped Area"
0.000 % Impervious"
0.897 Total Area"

30.000 Flow length"

5.000 Overland Slope"
0.897  Pervious Area"
30.000 Pervious length"
5.000 Pervious slope"
0.000 Impervious Area"
30.000  Impervious length"
5.000 Impervious slope"
0.250  Pervious Manning 'n

290.769"
494.984"

Crest Left Right"
breadth sideslope sideslope”

1.000 50.000 50.000"
Orifice Number of"
iameter orifices"”

0.1000 1.000"

Bottom Top Average"
evation elevation sideslope"
291.440 293.620 0.000"
Grade 2 Angle Number"

g2H:1V subtended of wedges"

83.000 90.000 4.000"

20.000 90.000 4.000"

Pipe Pipe Pipe Number of"
Width Height Grade % Pipes"
0.900 0.900 0.500 1.000"
0.750 0.750 0.500 1.000"
0.300 0.300 0.500 1.000"

0.052 c.m/sec"
293.930 metre"
317.125 c.m"

3.651  hours"

0.052 0.000 c.m/sec"

0.052 0.000"

40

40

38
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5.000 Pervious SCS Curve No."

0.302  Pervious Runoff coefficient”
0.100  Pervious Ia/S coefficient"
3.677 Pervious Initial abstraction”
0.015 Impervious Manning 'n'"

8.000 Impervious SCS Curve No."

0.000 Impervious Runoff coefficient"
0.100  Impervious Ia/S coefficient"
0.518 Impervious Initial abstraction”

0.090 0.052 0.052 0.000 c.m/sec"
Catchment 203 Pervious  Impervious Total Area "
Surface Area 0.897 0.000 0.897 hectare”
Time of concentration 12.212 1.349 12.212 minutes"
Time to Centroid 115.480 88.148 115.480 minutes"
Rainfall depth 89.669 89.669 89.669 mm"
Rainfall volume 804.33 0.00 804.33 c.m"
Rainfall losses 62.613 6.849 62.613 mm"
Runoff depth 27.056 82.820 27.056 mm"
Runoff volume 242.69 0.00 242.69 c.m"
Runoff coefficient 0.302 0.000 0.302 "
Maximum flow 0.090 0.000 0.090 c.m/sec"
HYDROGRAPH Add Runoff "
4  Add Runoff "
0.090 0.124 0.052 0.000"
HYDROGRAPH Copy to Outflow"
8 Copy to Outflow"
0.090 0.124 0.124 0.000"
START/RE-START TOTALS 203"
3 Runoff Totals on EXIT"
Total Catchment area 1.990 hectare"
Total Impervious area 1.005 hectare"
Total % impervious 50.502"
EXIT"
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Oil Grit Separator Sizing Details
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IZ° FORTERRA
Stormceptor*EF Sizing Report

STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 11/03/2022
City: Cambridge Project Number: 21-280
Nearest Rainfall Station: WATERLOO WELLINGTON AP Designer Name: Sandra Swanton
Climate Station Id: 6149387 Designer Company: K. Smart Associates Limtied
R Desi Email: sswanton@ksmart.ca
Years of Rainfall Data: 34 esigner tmal
Designer Phone: 519-748-1199

Site Name: |202 EOR Name:

EOR Company:
Drainage Area (ha): 1.453 pany
. EOR Email:
% Imperviousness: 100.00
EOR Phone:

Runoff Coefficient 'c": 0.90

Particle Size Distribution: Net Annual Sediment
Target TSS Removal (%): (TSS) Load Reduction
Sizing Summary

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 49.55 Stormceptor | TS5 R_emoval
Model Provided (%)

Oil / Fuel Spill Risk Site? |ves | — ”

Upstream Flow Control? |No | EFO6 78

Peak Conveyance (maximum) Flow Rate (L/s): | | EFOS8 86

Site Sediment Transport Rate (kg/ha/yr): | | EFO10 91
EFO12 94

Recommended Stormceptor EFO Model: EFO8
Estimated Net Annual Sediment (TSS) Load Reduction (%): 86
Water Quality Runoff Volume Capture (%): >90

|
imbrium

info@imbriumsystems.com Page 1 www.imbriumsystems.com
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I2° FORTERRA
Stormceptor*EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the 1SO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

» Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent

Size (um) Than Fraction (um)

1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5 5
2 5 <2 5

i
imbrium
info@imbriumsystems.com Page 2 www.imbriumsystems.com




Stormceptore —

IZ° FORTERRA
Stormceptor*EF Sizing Report

Rainfall Percent Cumulative Flow Rate Surface Removal Cumulative
Intensity RETEL Rainfall Volume Flow R.ate Loading Rate Efficiency e Removal
(mm/hr)  Volume (%) (%) ws) M0 mingmy) ) Remeval(®) g
0.5 8.5 8.5 1.82 109.0 23.0 100 8.5 8.5
1 18.3 26.8 3.64 218.0 46.0 100 18.3 26.8
2 14.4 413 7.27 436.0 93.0 97 14.0 40.9
3 10.2 51.5 10.91 654.0 139.0 91 9.3 50.1
4 8.0 59.5 14.54 872.0 186.0 86 6.9 57.0
5 6.9 66.4 18.18 1091.0 232.0 82 5.7 62.6
6 5.9 723 21.81 1309.0 278.0 80 4.7 67.3
7 3.8 76.1 25.45 1527.0 325.0 78 2.9 70.3
8 2.6 78.7 29.08 1745.0 371.0 75 2.0 72.2
9 2.5 81.1 32.72 1963.0 418.0 73 1.8 74.0
10 2.2 83.3 36.35 2181.0 464.0 71 1.5 75.6
11 2.5 85.8 39.99 2399.0 511.0 69 1.7 77.3
12 2.0 87.8 43.62 2617.0 557.0 67 1.3 78.6
13 1.6 89.4 47.26 2836.0 603.0 65 1.0 79.7
14 0.9 90.4 50.90 3054.0 650.0 64 0.6 80.3
15 1.6 91.9 54.53 3272.0 696.0 64 1.0 81.3
16 1.1 93.0 58.17 3490.0 743.0 64 0.7 82.0
17 1.0 94.0 61.80 3708.0 789.0 63 0.7 82.6
18 0.5 94.6 65.44 3926.0 835.0 63 0.3 83.0
19 0.2 94.8 69.07 4144.0 882.0 62 0.1 83.1
20 0.6 95.4 72.71 4362.0 928.0 62 0.4 83.5
21 0.6 96.1 76.34 4581.0 975.0 62 0.4 83.9
22 0.3 96.4 79.98 4799.0 1021.0 61 0.2 84.1
23 0.8 97.2 83.61 5017.0 1067.0 60 0.5 84.6
24 0.4 97.6 87.25 5235.0 1114.0 59 0.3 84.8
25 0.2 97.8 90.89 5453.0 1160.0 58 0.1 84.9
30 0.9 98.7 109.06 6544.0 1392.0 53 0.5 85.4
35 0.8 99.5 127.24 7634.0 1624.0 45 0.4 85.7
40 0.2 99.7 145.42 8725.0 1856.0 40 0.1 85.8
45 0.3 100.0 163.59 9816.0 2088.0 35 0.1 85.9
Estimated Net Annual Sediment (TSS) Load Reduction = 86 %

Climate Station ID: 6149387 Years of Rainfall Data: 34

|
imbrium
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IZ° FORTERRA
Stormceptor*EF Sizing Report

RAINFALL DATA FROM WATERLOO WELLINGTON AP RAINFALL STATION

43
41

37
35
33
31
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25
23
21
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15
13
1"

RAINFALL INTENSITY (mm/hr)
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CONTRIBUTING RAINFALL VOLUME (%)

INCREMENTAL AND CUMULATIVE TSS REMOVAL
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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Maximum Pipe Diameter / Peak Conveyance

Stormceptor . Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF / EFO Model Diameter Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)

EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10/ EFO10 3.0 10 90 1828 72 1828 72 2830 100

EF12 / EFO12 36 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

P Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.

|
imbrium

info@imbriumsystems.com Page 5 www.imbriumsystems.com




Stormceptore =

5¢ FORTERRA
Stormceptor*EF Sizing Report

- INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
g at which the inlet pipe(s) enters the unit.
0° - 45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45°-90°: The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS

The head loss through Stormceptor EF is similar to that of a 60-degree bend
structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity

Depth (Outlet Recommended Maximum .
Stormceptor Model . . : . * Maximum
. Pipe Invert to Oil Volume Sediment Sediment Volume . %
EF / EFO Diameter . " Sediment Mass
Sump Floor) Maintenance Depth

(m) (ft) | (m) (ft) (L) (Gal) | (mm) (in) (L) (ft’) (kg) (Ib)

EF4 / EFO4 12 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFOS8 2.4 8 2.59 8.5 1070 | 280 610 24 8780 310 14048 38750
EF10/ EFO10 30 | 10 3.25 10.7 1670 | 440 610 24 17790 628 28464 78500
EF12 / EFO12 36 | 12 3.89 12.8 2475 | 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft3)

Feature Benefit Feature Appeals To
Patent-pending enhanced flow treatment Superior, verified third-pa
P & ) a party Regulator, Specifying & Design Engineer
and scour prevention technology performance
Third-party verified light liquid capture | Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
and retention for EFO version locations Site Owner
Functions as bend, junction or inlet
! Design flexibility Specifying & Design Engineer
structure
Minimal drop between inlet and outlet Site installation ease Contractor

Large diameter outlet rizer for inspection
& a Easy maintenance access from grade Maintenance Contractor & Site Owner

and maintenance

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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STANDARD PERFORMANCE SPECIFICATION FOR
“OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground QOil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO
14034 Environmental Management — Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management — Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of
Oil-Grit Separators

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:
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, OGS stormwater quality treatment 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 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

2.1.1 4 ft (1219 mm) Diameter OGS Units: 1.19 m3 sediment / 265 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m3 sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m3 sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m® sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

PART 3 - PERFORMANCE & DESIGN
3.1 GENERAL

The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental
management — Environmental technology verification (ETV). The OGS stormwater quality treatment device shall
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remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETYV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m?2 to 1400 L/min/m2, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m2 and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of
1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and shall

be calculated using a simple proportioning formula, with 1400 L/min/m?2 in the numerator and the higher surface
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at
1400 L/min/m?.

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m?.

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid
Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to
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assess whether light liquids captured after a spill are effectively retained at high flow rates.

3.4.1 For an OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates

(ranging 200 L/min/m? to 2600 L/min/m?) in accordance with the Light Liquid Re-entrainment Simulation Testing
within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
not be expected to retain light liquids such as oil and fuel.
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STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 11/03/2022
City: Cambridge Project Number: 21-280
Nearest Rainfall Station: WATERLOO WELLINGTON AP Designer Name: Sandra Swanton
Climate Station Id: 6149387 Designer Company: K. Smart Associates Limtied
R Desi Email: sswanton@ksmart.ca
Years of Rainfall Data: 34 esigner tmal
Designer Phone: 519-748-1199

Site Name: |202 EOR Name:

EOR Company:
Drainage Area (ha): 0.68 pany
. EOR Email:
% Imperviousness: 87.00
EOR Phone:

Runoff Coefficient 'c": 0.82

Particle Size Distribution: Net Annual Sediment
Target TSS Removal (%): (TSS) Load Reduction
Sizing Summary

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 21.18 Stormceptor | TSS R_emoval
Model Provided (%)

Oil / Fuel spill Risk Site? |ves - -

Upstream Flow Control? Yes EFO6 89

Upstream Orifice Control Flow Rate to Stormceptor (L/s): 53.00 EFO8 94

Peak Conveyance (maximum) Flow Rate (L/s): |53.00 | EFO10 97

Site Sediment Transport Rate (kg/ha/yr): | | EFO12 99

Recommended Stormceptor EFO Model: EFO4
Estimated Net Annual Sediment (TSS) Load Reduction (%): 80
Water Quality Runoff Volume Capture (%): >90
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THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the 1SO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

» Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent

Size (um) Than Fraction (um)

1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5 5
2 5 <2 5

i
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Upstream Flow Controlled Results

Rainfall Percent Cumulative Flow Rate Surface Removal Cumulative
Intensity CETEL Rainfall Volume Flow R.ate Loading Rate Efficiency Incremental Removal

(mm/hr)  Volume (%) (%) W) M mingmy ) Remeval®e

0.5 8.5 8.5 0.78 47.0 39.0 100 8.5 8.5
1 18.3 26.8 1.55 93.0 78.0 100 18.3 26.8
2 14.4 41.3 3.11 186.0 155.0 89 12.9 39.7
3 10.2 51.5 4.66 280.0 233.0 82 8.3 48.1
4 8.0 59.5 6.22 373.0 311.0 78 6.2 54.3
5 6.9 66.4 7.77 466.0 388.0 75 5.2 59.5
6 5.9 72.3 9.32 559.0 466.0 71 4.2 63.7
7 3.8 76.1 10.88 653.0 544.0 67 26 66.2
8 2.6 78.7 12.43 746.0 622.0 64 1.7 67.9
9 2.5 81.1 13.99 839.0 699.0 64 1.6 69.5
10 2.2 83.3 15.54 932.0 777.0 63 1.4 70.9
11 2.5 85.8 17.09 1026.0 855.0 63 1.6 72.4
12 2.0 87.8 18.65 1119.0 932.0 62 1.2 73.7
13 1.6 89.4 20.20 1212.0 1010.0 61 1.0 74.7
14 0.9 90.4 21.75 1305.0 1088.0 60 0.6 75.2
15 1.6 91.9 23.31 1399.0 1165.0 58 0.9 76.1
16 1.1 93.0 24.86 1492.0 1243.0 56 0.6 76.7
17 1.0 94.0 26.42 1585.0 1321.0 54 0.6 77.3
18 0.5 94.6 27.97 1678.0 1399.0 53 0.3 77.6
19 0.2 94.8 29.52 1771.0 1476.0 50 0.1 77.7
20 0.6 95.4 31.08 1865.0 1554.0 47 0.3 78.0
21 0.6 96.1 32.63 1958.0 1632.0 45 0.3 78.3
22 0.3 96.4 34.19 2051.0 1709.0 43 0.1 78.4
23 0.8 97.2 35.74 2144.0 1787.0 41 0.3 78.7
24 0.4 97.6 37.29 2238.0 1865.0 39 0.2 78.9
25 0.2 97.8 38.85 2331.0 1942.0 38 0.1 79.0
30 2.2 100.0 46.62 2797.0 2331.0 31 0.7 79.7
35 0.0 100.0 53.00 3180.0 2650.0 28 0.0 79.7
40 0.0 100.0 53.00 3180.0 2650.0 28 0.0 79.7
45 0.0 100.0 53.00 3180.0 2650.0 28 0.0 79.7
Estimated Net Annual Sediment (TSS) Load Reduction = 80 %

Climate Station ID: 6149387 Years of Rainfall Data: 34
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RAINFALL DATA FROM WATERLOO WELLINGTON AP RAINFALL STATION
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Maximum Pipe Diameter / Peak Conveyance

Stormceptor . Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF / EFO Model Diameter Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)

EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10/ EFO10 3.0 10 90 1828 72 1828 72 2830 100

EF12 / EFO12 36 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

P Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.
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- INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
g at which the inlet pipe(s) enters the unit.
0° - 45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45°-90°: The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS

The head loss through Stormceptor EF is similar to that of a 60-degree bend
structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity

Depth (Outlet Recommended Maximum .
Stormceptor Model . . : . * Maximum
. Pipe Invert to Oil Volume Sediment Sediment Volume . %
EF / EFO Diameter . " Sediment Mass
Sump Floor) Maintenance Depth

(m) (ft) | (m) (ft) (L) (Gal) | (mm) (in) (L) (ft’) (kg) (Ib)

EF4 / EFO4 12 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFOS8 2.4 8 2.59 8.5 1070 | 280 610 24 8780 310 14048 38750
EF10/ EFO10 30 | 10 3.25 10.7 1670 | 440 610 24 17790 628 28464 78500
EF12 / EFO12 36 | 12 3.89 12.8 2475 | 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft3)

Feature Benefit Feature Appeals To
Patent-pending enhanced flow treatment Superior, verified third-pa
P & ) a party Regulator, Specifying & Design Engineer
and scour prevention technology performance
Third-party verified light liquid capture | Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
and retention for EFO version locations Site Owner
Functions as bend, junction or inlet
! Design flexibility Specifying & Design Engineer
structure
Minimal drop between inlet and outlet Site installation ease Contractor

Large diameter outlet rizer for inspection
& a Easy maintenance access from grade Maintenance Contractor & Site Owner

and maintenance

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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STANDARD PERFORMANCE SPECIFICATION FOR
“OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground QOil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO
14034 Environmental Management — Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management — Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of
Oil-Grit Separators

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:
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, OGS stormwater quality treatment 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 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

2.1.1 4 ft (1219 mm) Diameter OGS Units: 1.19 m3 sediment / 265 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m3 sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m3 sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m® sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

PART 3 - PERFORMANCE & DESIGN
3.1 GENERAL

The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental
management — Environmental technology verification (ETV). The OGS stormwater quality treatment device shall
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remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETYV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m?2 to 1400 L/min/m2, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m2 and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of
1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and shall

be calculated using a simple proportioning formula, with 1400 L/min/m?2 in the numerator and the higher surface
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at
1400 L/min/m?.

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m?.

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid
Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to
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assess whether light liquids captured after a spill are effectively retained at high flow rates.

3.4.1 For an OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates

(ranging 200 L/min/m? to 2600 L/min/m?) in accordance with the Light Liquid Re-entrainment Simulation Testing
within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
not be expected to retain light liquids such as oil and fuel.
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APPENDIX F
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WATER BALANCE CALCULATIONS (Building A)
247 Royal Oak Road, Cambridge, ON

K. Smart Associates Limited

Ref. Number 21-280
Date 18-Aug-23

Pre Deve.lc.)pment Post Development Conditions - Building A

Conditions
H ler Watershed
espeler Yratershe Thornthewaite and Mather method
Study
- . . Impervious Area
Existing Site Area Pervious Area
Parking Lot, Gravel Lane Rooftop Area
Annual Precipitation (mm)* 916.5 916.5 916.5 916.5
Annual Potential Evapotranspiration (mm)z'3 - 510.0 0.0 0.0
Available for Recharge & Runoff (mm) - 406.5 916.5 916.5
Area (ha) 7.10 3.769 1.453 1.878
Area (m’) 71,000.0 37,690.0 14,530.0 18,780.0
Pervious Area Infiltration Factor®*" 0.27 0.60 -
Annual Infiltration in Pervious Area (mm) 247.5 243.9
Impervious Area Runoff to Infiltration Gallery (mm) - - - 917
Infiltration Gallery Infiltration Factor > 0.90
Annual Infiltration Through Gallery (mm) 825
Total Annual Infiltration (mm) 247 244 0 825
Annual Groundwater Recharge (m3) 17,569 9,193 0 15,491
Water Balance Summary Table

Pre Development Post Development % Change

Annual Groundwater Recharge (cu.m) 17,569 24,683 16.8%

Notes:

1. Annual Precipitation Depth obtained from Environment Canada's 1981-2010 Climate Normals for Waterloo Wellington A Weather Station (ID 6149387)
2. Annual Potential Evapotranspiration based on Hydrogeological Report, Pinchin Ltd.

3. Evaporation from impervious areas was assumed to be 0.

4. a.) Infiltration Factors obtained from MOE Stormwater Guidelines (2003) Table 3.1:

" This is the tatal infiltration of which some discharges back to the stream as base flow. The infiltration factor is Pervious Areas Infiltration Factors
determined by summing a_factor for tapography, soils and cover. Proposed
) Conditions
Topography Flat Land, average slope < 0.6 m'km 0.3
Rolling Land, average slope 2.8 m to 3.8 m/km 0.2 Topography
Hilly Land, average slope 28 m to 47 m/km 0.1 existing: 6.8% to 10.2% 0.1
) o ) Proposed: 1.4%
Soils Tight impervious clay 0.1 0
Medium combinations of clay and loam 0.2 Soi 04
Open Sandy loam 0.4 (Fine Sandy Loam)
. Cover
Cover Cultivated Land 0.1 0.1
Woodland 02 (grass)
Total 0.6

b.) Infiltration Factor for Existing Conditions obtained from the Hespeler Watershed Study Table B 1.5.8: 27% of Rainfall
5. Infiltration Gallery is sized to store the 25mm rainfall event, which is 90% of all rainfall events. Therefore infiltration factor set at 0.90.

Table 3.1: Hydrologic Cvele Component Values

Water Holding Evapo-
Capacity Hydrologic | Precipitation | transpiration Runoff Infiltration®

mm Soil Group mm mm mm mm
Urban Lawns/Shallow Rooted Crops (spinach, beans, beels, carrots)
Fine Sand 50 A 940 515 149 276
Fine Sandy Loam 75 5] 940 525 187 228
Silt Loam 125 C 940 536 222 182
Clay Loam 100 CD 940 531 245 |64
Clay 75 D 240 325 270 145
Moderately Rooted Crops (corn and cereal grains)
Fine Sand 75 A 940 525 125 291
Fine Sandy Loam 150 1 940 539 160 241
Silt Loam 200 C 240 543 199 199
Clay Loam 200 CD 940 541 218 179
Clay 150 D 040 539 241 | 60
Pasture and Shrubs
Fine Sand 100 A 240 531 102 307
Fine Sandy Loam 1530 B 940 539 140 261
Silt Loam 250 C 940 546 177 217
Clay Loam 250 CD 940 546 197 197
Clay 200 D 940 543 218 179
Mature Forests
Fine Sand 250 A 940 546 79 315
Fine Sandy Loam 300 B 040 S48 118 274
Silt Loam 400 C 940 550 156 234
Clay Loam 400 CD 940 550 176 215
Clay 350 D 940 549 196 196
Notes: Hydrologic Soil Group A represents soils with low runofT potential and Soil Group D represents soils
with high runoff potential. The evapotranspiration values are for mature vegelation. Streamflow is composed of
baseflow and runoff.
* This Is the total infiliration of which some discharges back fo the stream as base flow. The infiliration factor Is
determined by summing a factor for topography, soils and cover.

(MOE Stormwater Guidelines, 2003)



WATER BALANCE CALCULATIONS (Building B)
247 Royal Oak Road, Cambridge, ON

K. Smart Associates Limited

Ref. Number 21-280
Date 18-Aug-23

Pre Deve-lc.)pment Post Development Conditions - Building B

Conditions
Hespeler Watershed Study Thornthewaite and Mather method
. . . . Impervious Area
Exisitng Site Area Pervious Area
Parking Lot Rooftop Area
Annual Precipitation (mm)* 916.5 916.5 916.5 916.5
Annual Potential Evapotranspiration (mm)z'3 - 510.0 0.0 0.0
Available for Recharge & Runoff (mm) - 406.5 916.5 916.5
Area (ha) 1.99 0.897 0.677 0.416
Area (m’) 19,900.0 8,970.0 6,770.0 4,160.0
Pervious Area Infiltration Factor®*" 0.28 0.60 -
Annual Infiltration in Pervious Area (mm) 256.6 243.9
Impervious Area Runoff to Infiltration Gallery (mm) - - - 917
Infiltration Gallery Infiltration Factor > 0.90
Annual Infiltration Through Gallery (mm) 825
Total Annual Infiltration (mm) 257 244 0 825
Annual Groundwater Recharge (m3) 5,107 2,188 0 3,431
Water Balance Summary Table

Pre Development Post Development % Change

Annual Groundwater Recharge (cu.m) 5,107 5,619 4.8%

Notes:

1. Annual Precipitation Depth obtained from Environment Canada's 1981-2010 Climate Normals for Waterloo Wellington A Weather Station (ID 6149387)
2. Annual Potential Evapotranspiration based on Hydrogeological Report, Pinchin Ltd.

3. Evaporation from impervious areas was assumed to be 0.

4. a.) Infiltration Factors obtained from MOE Stormwater Guidelines (2003) Table 3.1:

[ This is the total infiltration of which some discharges back to the stream as base flow. The infiltration factor is Pervious Areas Infiltration Factors

determined by summing a factor for topograpfty, soils and cover. Proposed
_ Conditions
Topography  Flat Land, average slope < 0.6 m/km 0.3
Rolling Land, average slope 2.8 m to 3.8 mkm 0.2 Topography
Hilly Land, average slope 28 m to 47 m/'km 0.1 existing: 6.8% to 10.2% 0.1
) ) ) ) Proposed: 1.4%
Soils Tight impervious clay 0.1 -
Medium combinations of clay and loam 0.2 Soil 0.4
Open Sandy loam 0.4 (Fine Sandy Loam)
. Cover
Cover Cultivated Land 0.1 0.1
Woodland 0.2 (grass)
Total 0.6

b.) Infiltration Factor obtained from the Hespeler Watershed Study Table B 1.5.8: 28% of Rainfall
5. Infiltration Gallery is sized to store the 25mm rainfall event, which is 90% of all rainfall events. Therefore infiltration factor set at 0.90.

Table 3.1: Hydrologic Cvele Component Values

Water Holding Evapo-
Capacity Hydrologic | Precipitation | transpiration Runoff Infiltration®

nm S0il Group mm [ m i
Urban Lawns/Shallow Rooted Crops (spinach, beans, beets, carrots)
Fine Sand 50 A 940 515 149 276
Fine Sandy Loam 75 B 940 525 187 228
Silt Loam 125 C 940 536 222 182
Clay Loam 100 CD 940 531 245 |64
Clay 75 D 940 525 270 |45
Moderately Rooted Crops (corn and cereal grains)
Fine Sand 75 A Q940 525 125 291
Fine Sandy Loam 150 B 940 539 160 241
Silt Loam 200 C 940 541 199 199
Clay Loam 200 CD 940 543 218 179
Clay 150 D Q40 539 241 1 &0
Pasture and Shrubs
Fine Sand 100 A 940 531 102 07
Fine Sandy Loam 150 B 940 539 140 261
Silt Loam 250 C 940 546 177 217
Clay Loam 250 CD 940 546 197 197
Clay 200 D 940 543 218 179
Mature Forests
Fine Sand 250 A 940 546 79 315
Fine Sandy Loam 300 B 940 548 118 274
Silt Loam 400 C 940 550 156 234
Clay Loam 400 CcD 940 550 176 215
Clay 350 D Q40 549 196 | 96
MNotes: Hydrologic Soil Group A represents soils with low nunofT potential and Soil Group [ represents soils
with high runoff polential. The evapotranspiration values are for mature vegetation. Streamflow is composed of
baseflow and runoff.
* This is the total infiltration of which some discharges back 1o the siream as base flow. The infiltration facior is
determined by summing a factor for topography, soils and cover.

(MOE Stormwater Guidelines, 2003)
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247 ROYAL OAK ROAD, CAMBRIDGE
BUILDING B
STORM SEWER DESIGN SHEETS

K. Smart Associates Limited City of Cambridge IDF
Ref. Number 21-280 5 Year Storm |100 Year Storm
Date Nov. 16 2022 A 1219.8 3015.1
B 10.5 21
C 0.823 0.87
. . Design B . Pipe Pipe . . -
| A | e | ke | T e | e Qe | e | ge | oty | annings | gy, | Langn | v e | ot e Senanng | s 0
Size (%) (meters) pacty 0%
202 5 CB3 CBMH12 0.06 0.90 0.054 0.054 10.00 101.558 0.015 300 0.0684 0.967 0.013 0.5 41 0.706 10.706 77.7% 22.3%
203 5 CBMH12 CBMH11 0.06 0.90 0.054 0.108 10.71 98.766 0.030 300 0.0684 0.967 0.013 0.5 66.5 1.146 11.852 56.6% 43.4%
ROOF DRAIN CONTROLLED * 5 Roof CBMH11 0.416 0.90 0.3744 0.3744 10.00 101.558 0.015
204 5 CBMH11 MH10 0.132 0.90 0.1188 0.2268 11.85 94.580 0.075 750 0.7872 1.782 0.013 0.5 48 0.449 12.301 90.5% 9.5%
5 MH10 CMH9 0 0.90 0 0.2268 12.30 93.045 0.074 900 1.2801 2.012 0.013 0.5 54.5 0.451 12.753 94.2% 5.8%
205 5 CMH9 CBMHS8 0.23 0.90 0.207 0.4338 12.75 91.555 0.125 900 1.2801 2.012 0.013 0.5 34.8 0.288 13.041 90.2% 9.8%
206 ORIFICE CONTROL 2 5 CBMH8 OGS 0.198 0.9 0.1782 0.612 13.04 90.632 0.033 300 0.0684 0.967 0.013 0.5 4 0.069 13.110 51.7% 48.3%
5 OGS HW 0 0.9 0 0.612 13.11 90.414 0.033 300 0.0865 1.224 0.013 0.8 233 0.317 13.427 61.8% 38.2%

Roof Control Outflow rate from MIDUSS during 5 year storm event. Flow is added to each length downstream
Orifice Controlled dishcarge from CBMHS8, flow is from MIDUSS Model

K. Smart Associates Limited
Consulting Engineers and Planners 512021121-280\Engineering\21-280 Storm Sewer Design Sheets Nov 16 2022




247 ROYAL OAK ROAD, CAMBRIDGE
BUILDING A
STORM SEWER DESIGN SHEETS

K. Smart Associates Limited City of Cambridge IDF
Ref. Number 21-280 5 Year Storm [100 Year Storm
Date 16-Nov-22 A 1219.8 3015.1
B 10.5 21
C 0.823 0.87
. . Design B . Pipe Pipe . . -
Reach Design Storm | From To Sons | S L A | RE | cminues)| iy | Semey | PPE | ey | (mieeey | N | Stope | Lenatn | TR O ovinutes) | Capaciy ()| @19 ©9
Size (%) (meters) pacity (%,
202 5 CB2 CBMH7 0.137 0.90 0.1233 0.1233 10.00 101.558 0.035 300 0.1059 1.499 0.013 1.2 32.4 0.360 10.360 67.1% 32.9%
203 5 CBMH7 CBMH6 0.101 0.90 0.0909 0.2142 10.36 100.112 0.060 300 0.1059 1.499 0.013 1.2 56.3 0.626 10.986 43.7% 56.3%
204 5 CBMH6 CBMH5 0.143 0.90 0.1287 0.3429 10.99 97.705 0.093 300 0.1059 1.499 0.013 1.2 61.4 0.683 11.669 12.1% 87.9%
ROOF DRAIN CONTROLLED | 5 Roof CBMH5 1.8778 0.90 | 1.69002 | 1.69002 10.00 101.558 0.078
205 5 CBMH5 CBMH4 0.15 0.90 0.135 0.4779 11.67 95.221 0.205 450 0.3123 1.964 0.013 1.2 36 0.306 11.975 34.5% 65.5%
206 5 CBMH4 MH1 0.034 0.90 0.0306 0.5085 11.97 94.155 0.211 450 0.3123 1.964 0.013 1.2 61.2 0.519 12.494 32.4% 67.6%
5 MH1 OGS 0 0.90 0 0.5085 12.49 92.401 0.209 450 0.3373 2.121 0.013 1.4 64.2 0.504 12.999 38.2% 61.8%
Refer to Note 2
210 100 CB1 CBMH3 0.127 0.90 0.1143 0.1143 10.00 151.991 0.048 300 0.1103 1.560 0.013 1.3 56 0.598 10.598 56.2% 43.8%
209 100 CBMH3 CBMH2 0.252 0.90 0.2268 0.3411 10.60 149.484 0.142 375 0.1999 1.810 0.013 1.3 61 0.562 11.160 29.1% 70.9%
209 100 CBMH2 CBMH1 0.25 0.90 0.225 0.5661 10.00 151.991 0.239 450 0.3123 1.964 0.013 1.2 70.3 0.597 10.597 23.4% 76.6%
207 100 CBMH1 OGS 0.235 0.9 0.2115 0.7776 10.60 149.491 0.323 525 0.4511 2.084 0.013 1.1 7.3 0.058 10.655 28.4% 71.6%
100 OGS I Headwall 0 0.9 0 1.2861 13.00 140.258 0.579 600 1.9417 6.867 0.013 10 20.5 0.050 13.049 70.2% 29.8%
NOTES
1 Roof Control Outflow rate from MIDUSS during 5 year storm event. Flow is added to each length downstream
2 100 Year storm used as the design storm for sewers at back of site to ensure major storm is directed to stormwater pond for quality and quantity control

K. Smart Associates Limited
Consulting Engineers and Planners 512021121-280\Engineering\21-280 Storm Sewer Design Sheets Nov 16 2022




