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1.0 INTRODUCTION
1.1 Overview

MTE Consultants Inc. was retained by LIV Communities to complete a Functional
Servicing and Stormwater Management Report for the proposed development of a six
(6) storey residential building located at 1085 Clearview Avenue in the City of
Burlington. This report is being prepared to supplement the ZBA/OPA submission and
will be updated with final design at the SPA and Building Permit stages.

The site is located on a 0.63ha parcel of land located southeast of Masonry Court and
southwest of St. Matthews Avenue (see Figure 1 for Location Plan). The site is
currently made up of four lots and is bounded by Masonry Court to the northwest, St.
Matthews Avenue to the northeast, Clearview Avenue to the southwest and existing
residential area to the southeast. There exists a single storey building with associated
parking, driveways and landscaped areas as well as three dwellings with associated
garages, sheds, driveways and landscaped areas.

1.2 Background Information

The following documents were referenced in the preparation of this report:

Ref.1: Water Supply for Public Fire Protection (Fire Underwriters Survey, 1999).
Ref.2: Standard Drawing Manual (City of Burlington, 1999).
Ref.3: MOE Stormwater Management Practices Planning and Design Manual

(Ministry of the Environment, March 2003).

Ref.4: Design Guidelines for Drinking-Water Systems (Ministry of the
Environment, 2008).

Ref.5: Ontario Building Code (2012).

Ref.6: Water and Wastewater Linear Design Manual v3.0, Region of Halton
(April 2015).

Ref.7: Preliminary  Geotechnical Investigation, Proposed Residential
Development (Soil-Mat Engineering & Consultants Ltd., December 20,
2018).
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1.3 Geotechnical Investigation

A preliminary geotechnical investigation was prepared by Soil-Mat Engineers &
Consultants Limited dated December 20, 2018. Sixteen (16) boreholes were advanced
at varying depths from approximately 3.7 to 11.1m below the present grade. The
majority of the site is overlain with a pavement structure consisting of 75 to 90mm of
asphaltic concrete overlying 150 to 225mm of compact granular base. A deposit of sand
fill was encountered beneath the pavement structure of seven (7) boreholes to depths of
approximately 1.2 to 4.0m beneath the existing pavement surface. Native brown sand
was encountered beneath the pavement structure and/or fill material to depths of
approximately 4.8 to 6.4m. Below the sand, native clayey silt was encountered to the
extent of the borehole depths for boreholes 1 through 4, 201, 202 and 205 and to a
depth of 10.1m at borehole 5. Coarse sand and gravel was encountered in borehole 5
beneath the clayey silt up to termination at a depth of 11.1m. Based on our experience
with projects in the area and the aforementioned geotechnical report, a SCS Curve
Number (CN) of 74 was used where applicable.

As stated in the preliminary geotechnical investigation prepared by Soil-Mat Engineers
dated December 20, 2018, the static groundwater elevation is estimated at depths
between approximately 4 to 5m below existing grade (elevations between 99.98 and
100.61 m). The proposed building has a first floor elevation of 105.15m (refer to
Drawing C1.1). Elevations provided on architectural drawing A4.1 show the
underground parking level having a height of 3.6m, giving it an elevation of 101.55m
which is well above the established high groundwater level of 100.61m. Therefore, there
is not expected to be a requirement for ongoing long-term pumping of water.

Excavations for foundation installation are anticipated to extend to depths of up to
approximately 3 to 4m. Excavations through soils above the static groundwater level are
expected to remain dry and stable. Some minor infiltration of ground water through
more permeable ‘wet’ seams encountered and from surface runoff should be
anticipated. This infiltration should be readily controlled with typical construction
dewatering methods (i.e. pumping from sumps in the base of excavations). Additional
sumps may be required to control groundwater infiltration where excavations extend to
within 0.5m of the static groundwater level. More sophisticated groundwater control
methods may be required for excavations deeper than about 0.5m below the
groundwater level. For further detail and information about groundwater control please
refer to Ref. 1.

2.0 SANITARY SERVICES
2.1 Existing Conditions

A 200mm diameter sanitary sewer is located within the Clearview Avenue right-of-way
adjacent to the site’s southwestern limits. The sewer has a slope of 1.68% flowing
south with a full flow capacity of 42 L/s. There also exists a 450mm diameter sanitary
sewer within the St. Matthews Avenue right-of-way adjacent to the site’'s northeastern
limits. This sewer has a slope of 1.27% flowing south with a full flow capacity of 321 L/s.
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The existing dwellings have service connections to the 450mm diameter sanitary sewer
on St. Matthews Avenue.

2.2  Sanitary Servicing Demands

The sanitary sewage from the proposed development will outlet to the existing 450mm
diameter sanitary sewer on St. Matthews Avenue with a proposed connection.

The anticipated sanitary discharge rate from the proposed development was estimated
using Region of Halton and Ontario Building Code design criteria. Design population
densities based on the residential units proposed were used to calculate the sanitary
discharge. Table 2.1 summarizes the existing and the expected sanitary discharge from
the site.

TABLE 2.1 — EXISTING & PROPOSED SANITARY SEWER DISCHARGE

Description (ﬁ;e)a/& Units ® ngrlljslﬁ?lon Population AV(E}S';ISW EZS&?% (El‘/at;a)vlv(F
EXISTING
Ex. Dwellings 0.154 55 per/ha 8 0.027 4.42 0.119
Ex. Commercial 0.473 90 per/ha 43 0.135 3.46 0.466
Ex. Infiltration 0.627 0.179
Allowance
Total Existing Sanitary Discharge 0.76
PROPOSED
1 Bed Apartment 121 1 per/bed 121 0.385 4.16 1.600
2 Bed Apartment 35 1 per/bed 70 0.223 4.16 0.927
Infiltration Allowance 0.627 0.179 ¢
Total Proposed Sanitary Discharge | 2.71"

Area reflects site area.

Unrt count from Unit Type Analysis provided by the Architect.

© Existing population density referenced from “Table 3-1 Residential Dry Weather Flow” and “Table 3-2 Commercial, Industrial, and
Community Dry Weather Flow”, Halton Water and Wastewater Linear Design Manual (2015) - Single Family and Light commercial.
Proposed population density referenced from OBC 3.1.17.1.1(c)(i) — more conservative than Halton Water and Wastewater Linear
DeS|gn Manual (135 pph). Refer to Appendix A.

Avg Flow = (Population) x (Unit Sewage Flowg =(121) x (275L/d/cap) / (24x60x60) = 0.385 L/s

£ Harmon Peaking Factor (PF) =1+ 14/ (4+P ) where P = population in thousands

PF=1+14/(4+0.191°%) = 4.16

Peak Flow = (Avg. Flow) x (PF) = (0.385 L/s) x (4.16) = 1.60 L/s

© Infiltration Allowance (IA) based on 0.286 L/s/ha, as outlined in the Halton Water and Wastewater Linear Design Manual (2015).
IA = (0.286 L/s/ha) x (0.627 ha) = 0.179 L/s

H Total Sanitary Demand = Peak Flow + Infiltration Allowance = 1.60 + 0.927 + 0.179 = 2.71 L/s

2.3 Proposed Sanitary Servicing Plan

Based on the expected sanitary sewer discharge (see Table 2.1), the proposed site can
be serviced with a 150mm diameter sanitary pipe at a 1% slope. The full-flow capacity
of a 150mm diameter pipe at a 1% slope is 13.27 L/s; the expected sanitary demand is
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well below this limit. The proposed sanitary sewer will connect to the existing 450mm
diameter sanitary sewer within the St. Matthews Avenue right-of-way.

Based on plan and profile drawings received from the City of Burlington, the existing
450mm diameter sanitary sewer has a slope of 1.27%; the full-flow capacity of this
sewer is 321 L/s. Although the proposed sanitary demand discharging to the existing
sewer is 1.95 L/s greater than what exists (see Table 2.1), this accounts for less than
1% of the total capacity of the existing sewer. Therefore it is not expected that there will
be capacity issues within the existing sanitary infrastructure due to this proposed
development.

3.0 WATER SERVICING
3.1 Existing Conditions

The existing municipal water distribution system around the site consist of a 250mm
diameter watermain on Clearview Avenue, a 300mm diameter watermain on Masonry
Court and a 150mm diameter watermain on St. Matthews Avenue. Existing municipal
hydrants are located within the Masonry Court boulevard at the northeast and
southwest end of the site’s northwestern limits and in the Clearview Avenue boulevard
at the site’s southwestern limits.

3.2 Domestic Water Demands

The expected domestic water demand for the proposed development was estimated
using the Region of Halton design criteria. Table 3.1 summarizes the domestic water
demand requirements for the Average Day, Maximum Day and Peak Hour demand
scenarios.

TABLE 3.1 - DOMESTIC WATER DEMANDS

Proposed Apartment Building

Population 191 people (see Table 2.1)

Average Day Demand A (275 L/cap/d) x (191 people) = 0.61L/s
Max. Day Peaking Factor ° 2.25

Peak Hour Peaking Factor © 4.00

Maximum Day Demand (2.25) x (2.53 L/s) = 1.37 L/s
Peak Hour Demand (4.00) x (2.53 L/s) = 243 L/s

A Average Day Demand from design factor (a) presented in Halton Water and Wastewater Linear Design Manual (2015).
Refer to Appendix B.

® Max. Day Peaking Factor from design factor (b) presented in Halton Water and Wastewater Linear Design Manual (2015).
Refer to Appendix B.

€ Peak Hour Peaking Factor from “Table 2-2 Maximum Hourly Demand Peaking Factor”, Halton Water and Wastewater Linear
Design Manual (2015). Refer to Appendix B.
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3.3 Fire Flow Demands

Fire flow demands for the proposed development were determined using the
methodology outlined in the “Water Supply for Public Fire Protection” (Fire Underwriters
Survey, 1999). The fire demands associated with the proposed building is summarized
in Table 3.2 and detailed calculations can be found in the Appendix B.

TABLE 3.2 - REQUIRED FIRE FLOW

Building Required Fire Flow A
Apartment Building 200 L/s
Total Required Water Demand for Site ® 201.37 L/s

A Required Fire Flow for apartment building calculated using methodology outlined in FUS (1999).
B Total required water demand based on Max Day + Fire Flow.

3.4 Proposed Water Servicing Plan

Water servicing for the site will include the installation of a dual 150mm diameter fire
service and 100mm diameter domestic watermain which will connect to the existing
300mm diameter watermain located on Masonry Court. The existing south fire hydrant
within the Masonry Court boulevard is to be relocated to accommodate the proposed
entrance and sidewalk.

The Region of Halton requires water distribution systems to maintain a minimum
residual pressure of 140 kPa (20 psi) when subject to Maximum Day + Fire Flow
demands. A hydrant flow test will be required to evaluate the available system
pressure.

40 STORMWATER MANAGEMENT
4.1  Design Criteria

The stormwater management design criteria for the subject site as established by the
City of Burlington are as follows:

i) Attenuation of the post-development peak flow rate for the 100-year storm event
to the pre-development (existing) peak flow rate for the 5-year storm event; and
i)  Achieve “Enhanced” level water quality treatment (80% TSS removal).
4.2 Methodology

In order to successfully complete the stormwater management design for the site, the
following tasks were undertaken:

i) Determined the pre-development impervious cover of the site and specific sub-
catchment parameters for use in the SWMHYMO hydrologic modeling program;
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i) Calculated pre-development runoff hydrographs to establish the allowable runoff
rates using the SWMHYMO hydrologic modeling program;

iii) Determined the post-development impervious cover of the site and specific sub-
catchment parameters for use in the SWMHYMO hydrologic modeling program;

iv) Calculated post-development runoff hydrographs using the SWMHYMO
hydrologic modeling program; and

v) Prepared the site grading and storm servicing to achieve runoff attenuation to
meet the SWM criteria.

4.3  Existing Conditions

Under existing conditions, the development area is made up of four properties; a single
storey commercial building and three dwellings along with associated sheds, driveways,
parking and landscaped areas. The commercial portion of the site is serviced via an
existing on-site storm sewer system which outlets to the existing 600mm diameter storm
sewer within the Masonry Court right-of-way while the three dwellings have service
connections to the existing 300mm diameter storm sewer within the St. Matthews
Avenue right-of-way which ultimately outlets to the existing 600mm diameter storm
sewer on Masonry Court. The overland flow route (major flows) for the commercial site
does not follow the minor flows, instead flowing towards Clearview Avenue while the
overland flow route for the single family dwelling properties matches their minor flows
towards St. Matthews Avenue. The site is generally flat and can be delineated using two
(2) catchment areas. Table 4.1 provides a brief description of the catchment areas as
well as the size and impervious cover.

TABLE 4.1 — EXISTING CONDITIONS CATCHMENT AREAS

Catchment Aot @ Area
D Catchment Description 0% Imp. (ha)

101 Minor flows to Masonry Court, Major flows to Clearview Avenue 82% 0.51
102 Existing site discharging to St. Matthews Avenue 57% 0.12
Total 0.63

The existing conditions were assessed using the SWMHYMO hydrologic modeling
program developed by J.F. Sabourin & Associates for the 2 to 100-year City of
Burlington design storm (4-hour duration Chicago distribution). The existing minor flows
to Masonry Court were estimated to be the 5-year flow rate calculated using the rational
method as this is what the storm sewers would have been designed for (refer to
Appendix C for calculations). Table 4.2 summarizes the pre-development runoff rates
for each of the aforementioned design storm events.
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TABLE 4.2 — IDF PARAMETERS AND CORRESPONDING PRE-DEVELOPMENT
RUNOFF RATES

Avenue

Constant * 2-Yr. 5-Yr. 10-Yr. 25-Yr. 50-Yr. 100-Yr.
A 592.60 697.40 798.50 926.90 1019.40 | 1114.20
B 6 5 5 5 5 5
C 0.780 0.764 0.763 0.762 0.761 0.761
Outlet Peak Flow Rate (m3/s) B
10|\1/|a'\2ic';‘r?r';F(':%"L‘ﬁtt° 0.080 0.097 0.097 0.097 0.097 0.097
gia'\:'\fl‘fvfl 'zsgnsuteo 0.000 0.008 0.025 0.046 0.063 0.079
102 to St Matthews 0.013 0.018 0.022 0.026 0.029 0.033

" IDF parameters from City of Burlington’s Standard Drawing Manual (1999). Refer to Appendix C.
® Q taken from SWMHYMO output for pre-development hydrologic model.

4.4  Proposed Conditions — Quantity Control

The proposed conditions drainage pattern is delineated by four (4) catchment areas
(see Figure 3). Table 4.3 provides a brief description of each catchment area as well as
the size and impervious cover associated with each. Areas located above the proposed
underground parking structure were considered to be impervious. Stormwater runoff
from the site will be conveyed to the existing 600mm diameter storm sewer located
within the Masonry Court right-of-way. Due to grading constraints, emergency overland
flows will continue to be directed towards Clearview Avenue and St. Matthews Avenue.
Based on plan and profile drawings provided by the City of Burlington, the overland flow
route for any emergency flows to Clearview Avenue and St. Matthews Avenue is

southeast towards Plains Road East where it eventually flows into Lake Ontario.

TABLE 4.3 - PROPOSED CONDITIONS CATCHMENT AREAS

Catchment Aot & Area
D Catchment Description % Imp. (ha)
201 Minor flows to Masonry Court, major flows discharging to 99% 0.20
Clearview Avenue (controlled)
202 Building Roof discharging to Masonry Court (controlled) 99% 0.24
Minor flows to Masonry Court, major flows discharging to o
203 St. Matthews Avenue (controlled) 99% 0.15
204 Proposed perimeter area of site discharging to Masonry 99% 0.04
Court (Uncontrolled)
Total 0.63
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The grading design will direct emergency overland flows onto Clearview Avenue and St.
Matthews Avenue similar to existing conditions if all on-site storage has been
exhausted. Storm events up to and including the 100-year design storm will be captured
and controlled to the existing 5-year storm event flow rate and conveyed to the existing
Masonry Court storm sewer. The water will be conveyed to a stormwater management
tank located within the underground parking area. A small 200mm diameter orifice pipe
will be installed at the outlet of the SWM tank. Table 4.4 summarizes the stage-storage-
discharge relationship for the controlled area.

TABLE 4.4 — STAGE-STORAGE-DISCHARGE RELATIONSHIP FOR ORIFICE
CONTROL AT SWM TANK

Elevation Head Cumulative Storage Discharge, Q Comments
(m) (m) Volume (m® * (m?%s) ®

101.25 0.00 0.0 0.0000 Bottom of Tank

101.91 0.00 50.6 0.0000 C/L of 200mm Orifice Pipe

104.25 2.34 230.0 0.0436 Top of Tank
" Storage volume based on tank volume.
® From orifice equation Q=CA(2gH)°* for a 100mm diameter orifice pipe.

Where: C = 0.82, A=cross-sectional area, g=9.81, H=pressure head

The proposed conditions were assessed using the SWMHYMO hydrologic modeling
program developed by J.F. Sabourin & Associates for the 2 to 100-year City of
Burlington design storm (4-hour duration Chicago design storm). The proposed area
drain inlet capacities were calculated using the Ontario Building Code and catchment
areas. Table 4.5 summarizes the inlet capacities and storage volume provided for the
two (2) catchments containing area drains. Table 4.6 summarizes the proposed
conditions site discharge and compares them to the associated pre-development peak
discharge (i.e. allowable discharge rate).

TABLE 4.5 — AREA DRAIN INLET CAPACITIES

Catchment ] ] A . 3/ B Storage Volume
D Area (ha) | 15 min Rainfall (mm) Capacity, Q (m/s) Provided (m3) c
201 0.20 23 0.051 83.2
203 0.15 23 0.038 32.4

15 minute rainfall from MMAH Supplementary Standard SB-1, “Climatic and Seismic Data”. Refer to Appendix C.

B Capacity from Ontario Building Code (OBC), Section 7.4.10.4.(1). Refer to Appendix C.
c Storage volume provided in the form of parking lot ponding. Refer to Appendix C for calculations.
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TABLE 4.6 —= POST-DEVELOPMENT SITE DISCHARGE

. . 3
Storm Site Peak Discharge Rates (m™/s)
Event Proposed Conditions * 5-Year Allowable Conditions ®
Clearview St Matthews Masonry Clearview St Matthews Masonry
Avenue Avenue Court Avenue Avenue Court
2-yr 0.000 0.000 0.017
5-yr 0.000 0.000 0.026
10-yr 0.000 0.000 0.031
0.008 0.018 0.097
25-yr 0.000 0.000 0.037
50-yr 0.000 0.000 0.042
100-yr 0.000 0.000 0.046

® From Table 4.2.

A Total site discharge with SWM controls, taken from SWMHYMO output; refer to Appendix C.

TABLE 4.7 — POST-DEVELOPMENT STORAGE RQUIREMENTS

100-Year Storm Event
Catchment " o
Storage Provided (m”~) Storage Used (m”) Depth of Ponding (m)
0.15 @ AD5 & AD6
201 83.2 14.0 0.00 @ AD4
203 32.4 11.0 0.21 @ AD7 & AD8

A From Table 4.5.

® Total storage used from SWMHYMO output. Refer to Appendix C.

The analysis indicates the following:

e For all outlets, post development flows for all storm events are less than the pre-
development peak discharge rate for the 5-year storm event as summarized in
Table 4.6. This satisfies the stormwater
requirement set by the City of Burlington;

e There is sufficient storage volume provided on-site to attenuate the 100-year

storm event to the 5-year pre-development level.

45 Proposed Conditions — Quality Control

Stormwater quality control for the site will be provided by a Stormceptor oil/grit
separator (or approved equivalent) that will be installed at the downstream end of the
proposed on-site storm sewer system prior to connecting to the existing 600mm

management

diameter storm sewer located within the Masonry Court right-of-way.

The following parameters were used to size the oil/grit separator device:

e Catchment Area (201+202+203) = 0.59 ha

e % Imperviousness = 83% (calculated via weighted average)
e Particle Distribution = Fine

qguantity control
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The analysis indicates that a Stormceptor STC-1000 will provide 80% TSS removal
which meets the requirements for an “Enhanced” (Level 1, or 80% TSS removal) level
of water quality protection. The Stormceptor sizing output information is included in
Appendix C.

5.0 EROSION AND SEDIMENT CONTROL

During construction, erosion and sedimentation controls will be provided primarily via a
sediment control fence to be erected around the perimeter of the construction area
wherever runoff has the potential of leaving the site or entering into the storm sewer
system. All proposed on-site catchbasin manholes and nearby off-site catchbasins will
be fitted with silt sacks within the structures to mitigate sediment transport during
construction. A mudmat will be constructed at the proposed accesses from Masonry
Court to mitigate the transport of sediments to the surrounding roads.

All erosion and sediment controls must be inspected and maintained regularly for the
full duration of construction until the Engineer or the City approves removal of the
measures. The Contractor shall inspect all erosion and sediment controls weekly and
after any rainfall event and rectify any deficiencies immediately.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the information provided herein, it is concluded that the development can be
constructed to meet the servicing requirements of the City of Burlington and the Region
of Halton. Based on the foregoing analysis, it is concluded that:

e Sanitary service for the proposed development can be achieved with a 150mm
diameter pipe at a 1% slope connecting to the existing 450mm diameter sanitary
sewer on St. Matthews Avenue;

e Water servicing will be provided via a dual 100mm diameter domestic and
150mm diameter fire service connected to the existing 300mm diameter
watermain located on Masonry Court. The existing south hydrant within the
Masonry Court boulevard will need to be relocated to accommodate the
proposed entrance and sidewalk;

e A hydrant flow test will need to be conducted to ensure pressures in the system
are sufficient to service the site;

e The peak flow rates for the 2 to 100-year design storm events under post-
development conditions match pre-development 5-year rates, therefore meeting
the City of Burlington’s requirements;

e Stormwater quality control can be provided in the form of an OGS unit along with
other best management practices.

It is recommended that:

e The site grading be undertaken according to the proposed elevations, details and
erosion control measures shown on the enclosed engineering drawings;

e The oil/grit separator unit be installed as detailed on the enclosed engineering
drawings;

Functional Servicing and SWM Report -13- MTE File No.: 44795-100
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e Erosion and sediment control measures are to be installed as outlined in this
report and as per the engineering drawings and maintained until the site is
stabilized;

e The proposed stormwater management plan presented in this report and the site
servicing works illustrated on the attached engineering drawings be accepted in
support of the site plan approval process.

All of which is respectfully submitted,

MTE CONSULTANTS INC.

K.R.RAMSEWAK

100100923

Alexandra Porco, B.Eng Kayam Ramsewak, P.Eng., C.E.T.
Designer Manager, Civil Engineering

ALP
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6 Storey Residential Development

1085 Clearview Avenue, Burlington, ON ‘h MTE
MTE Project #: 44795-100 —‘-

Date: 12/10/2018 More Than Engineering
Sanitary Demand Calculations
Residential Commercial & Restaurant Total (Residential + Commercial + Restaurant)
a ., |Population . Total Average Total Peaked Total Peaked Demand
. Area Units .3 | Population] Demand Area Demand o
Location Density Demand Demand + Infiltration
(ha) (pph) (persons) (L/s) (ha) (L/s) (L/s) (L/s) (L/s)
Existing
Dwellings 0.154 55.0 8 0.027 0.027 0.119
Commercial Building 0.473 90.0 43 0.47 0.135 0.135 0.466
Sub Total 0.627 51 0.027 0.162 0.585 0.76
Proposed
1 Bedroom Apartments 0.627 121 1 121 0.385 0.385 1.600
2 Bedroom Apartments ' 35 2 70 0.223 0.223 0.927
Total 156 191 0.608 0.608 2.526 2.71
Sanitary Demand Note 1: Area based on existing topographic survey and proposed site plan
Residential Daily Demands 4 275 L/ca/day Note 2: Unit count based on unit type analysis provided by Architect
0.0032 L/ca/sec Note 3: Population Density based on Halton Region Design Standards (existing) and OBC 3.1.17.1.1ci (proposed) since
Harmon PF ® (Ex. Dwellings) 4.42 more conservative than Halton Region Design Standards
Harmon PF ® (Ex. Commercial) 3.46 Note 4: Residential Demand based on Halton Region Design Standards
Harmon PF ° (Prop. Residential) 4.16 Note 5: Harmon Peaking Factor = 1 + (14/(4+(P/1000)")), 5.0 max (modified 0.8PF for commercial)
Commercial Space Daily Demands 6 24750 L/ha/d Note 6: Commercial Space Demand based on Halton Region Design Standards
0.2865 L/hals Note 7: Infiltration allowance based on Halton Region Design Standards
Site Area 0.627 ha
Infiltration Allowance ’ 0.286 Lis/ha
0.179 L/s




e
> > )
3.1.16.1. 2012 Building Code Compendium ﬁf Ontario

N 3.1.16. Fabrics

3.1.16.1. Fabric Awnings, Canopies and Marquees

(1) Fabrics used as part of an awning, canopy or marquee that is located within or attached to a building of any type of
construction shall conform to CAN/ULC-S109, “Flame Tests of Flame-Resistant Fabrics and Films”.

3.1.17. Occupant Load

3.1.17.1. Occupant Load Determination

(1) The occupant load of a floor area or part of a floor area, or of a building ot part of a building not having a floor
area, shall be based on,
(a) the number of seats in an assembly occupancy having fixed seats,
(b) two persons per sleeping room or sleeping area in a dwelling unit or suite, or
(c) the number of persons,
(i) for which the area is designed, or
(i) determined from Table 3.1.17.1. for occupancies other than those described in Clauses (a) and (b).

(2) Ifafloor areaor part of it has been designed for an occupant load other than that determined from Table 3.1.17.1., a
permanent sign indicating that occupant load shall be posted in a conspicuous location.

(3) For the purposes of this Article, mezzanines, tiers and balconies shall be regarded as part of the floor area.

(4) Ifaroom or group of rooms is intended for different occupancies at different times, the value to be used from Table
3.1.17.1. shall be the value that gives the greatest number of persons for the occuparncies concerned.

(5) Except as provided by Sentence (6) or (7), in dining, alcoholic beverage and cafeteria spaces the occupant load shall
be determined from Table 3.1.17.1.

(6) The occupant load in Sentence (5) is permitted to be the number of persons for which the space is designed.

(7) The occupant load in Sentence (6) shall be not more than that determined by using an area of 0.6 m® per person.

36 Division B — Part 3

Issued October 24, 2014 Effective Date: January 1, 2015
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Table 3-1 Residential Dry Weather Flow

Equivalent Unit Sewage Flow
Type of Development Population Density
(persons/hectare) m°pcd m®/person/s
Single Family 55 0.275 0.003183 x 10°®
Semi-detached, duplex and 100 0.275 0.003183 x 10°
4-plex
Townhouse, Maisonette 135 0.275 0.003183 x 107
(6 storey apt. or less)
Apartment (over 6 stories | g5 0.275 0.003183 x 10°?
High)
Notes:
1) m3pcd = metres® per capita per day
2) m¥hals = metres® per hectare per second

3) m¥ha/day metres® per hectare per day

Table 3-2 Commercial, Industrial, and Community Dry Weather Flow

Equivalent Unit Sewage Flow
Type of Development Population Density
(persons/hectare) m®/ha/day m%ha/s
Light Commercial Areas 90 24.750 0.28646 x 10°°
Community Services 40 11.000 0.12732 x 10°®
Light Industrial Areas 125 34.375 0.003183 x 10°®
. 1.1 0.0127 x 10°
Hospitals 4 persons per bed m*bed/day | m¥bed/s
Notes:
1) m3pcd = metres® per capita per day
2) m¥hals = metres® per hectare per second

3) m¥ha/day metres® per hectare per day

Halton Water Wastewater Linear Design Manual 20
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3.2.3. Peak Wastewater Flow Factor
a. Residential and Community Services Land Use
The peak wastewater flow will be derived by applying the ratio established by the
Harmon Formula to the average wastewater flow for residential and community

services areas as follow:
M=1+ L
4+P

ratio of peak flow to average flow
tributary population in thousands

where, M
]

Note: The minimum permissible peaking factor M is 2.0

The value of M for tributary population up to 13,200 can be obtained from Halton

Standard RH 2002.01.

b. Commercial and Industrial Land Use
For commercial and industrial land uses, the peaking factor will be determined

from a modified Harmon Formula as follows:

14
M,=080-(1+——=
( 4+1/Pe)

ratio of peak flow to average flow

Me
equivalent tributary population in thousands

where,
Pe

C. Combined Land Use
When a tributary area consists of residential, industrial and commercial land

uses, the peaking factor shall be calculated using the modified Harmon Formula

as follow:
14
M, =K, X I+ —)
4+ ,/P+P,
K - A; +0.80 x (A + A)
where, Ap t A+ A

and Ar = residential area
A, = industrial area
Ac = commercial area

21
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3.2.4. Inflow/Infiltration Allowance

a. Except under unusual circumstances, the inflow/infiltration allowance shall be a
minimum of 0.286 x 10 m>s/ha for all types of land use.

3.3. Pipe Size

3.3.1. To determine the pipe size and its capacity, the Halton Standard Design Table RH 2000
or Manning's Formula shall be used. Manning's Formula is expressed as:

Q=1R2/3X81/2XA
n

design flow (m3/sec)

coefficient of roughness (dimensionless)
hydraulic radius (m)

slope (m/m)

section area of flow (m?)

where,

Q
n
R
S
A

Table 3-3 Coefficient of Roughness Values

Type of Pipe Coefficient of Roughness (n)
Vitrified Clay (VC) 0.013

Concrete 0.013

Polyvinyl Chloride (PVC) 0.010*

Polyethylene (PE) 0.010*

Note: *For Master Plans, Secondary Plans, Area Servicing Plans and all local municipal
plans, the coefficient of Roughness Values for PVC and PE shall be 0.013.

3.3.2. For residential areas, the minimum pipe shall be 200 mm diameter.
3.3.3. For commercial and industrial areas, the minimum pipe size shall be 300 mm diameter.
3.4. Flow Velocities

3.4.1. The flow velocity shall be determined from the Halton Standard Design Table RH 2000 or
from the following:

v-Q
A
where, Vv = flow velocity (m/sec)
Q = design flow (m®sec)
A = cross section area of flow (m?)

The minimum velocity in a pipe shall be 0.6 m/sec based on actual flows.
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6 Storey Residential Development

1085 Clearview Avenue, Burlington, ON
MTE Project #: 44795-100

Date: 12/10/2018

Water Demand Calculations

Residential Peaking

Factors™
Avg. Day 1.0
Max. Day 2.25
Peak Hour 4.0

Residential Final Demand
Population Avg Day Max Day Peak Hour

Location Units Density | Population Demand Demand Demand Demand

(ea) (personsfunit) > | (persons) (L/s) Qavg (L/s) | Qmax.day (L/s) | Qpeak (L/s)
Residential
1 Bedroom Apartments 121 1.0 121 0.385 0.385 0.867 1.541
2 Bedroom Apartments 35 2.0 70 0.223 0.223 0.501 0.891
Sub Total 156 191 0.608 0.608 1.368 2.432
Totals 0.608 1.368 2.432

Water Demand ° Max Day + Fire Flow Demand
275 L/d/person Qmax.day+fire (Hyatt Hotel) 201.37 L/s

Average Residential Daily Demands

0.0032 L/s/person

Fire Flow (Hyatt Hotel)

200 L/s

Note 1: Peaking factors based on Halton Region Design Guidelines

Note 2: Residential Population Density based on OBC 3.1.17.1.1(c)(i)
Note 3: Water Demands based on Halton Region Design Guidelines

Note 4: Fire flows calculated using FUS (1999) guidelines - See attached worksheet

DMTE

More Than Engineering
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d. Proposing pressure reducing valves to ensure pressures are within standard
operating limits, and
e. Adjusting zone boundaries to ensure pressures are within standard operating
limits.

2.2.3. Individual hydraulic and capacity studies may be required for development areas.

2.3. Equivalent Population

2.3.1. The equivalent population densities listed in Table 2-1 shall be used to estimate the
design of the water service connection demand for the different types of development.

Table 2-1 Equivalent Population Density and Water service connection Demand

Tvpe of Develooment Equivalent Population Density | Average Day Service
yp P (Person/Hectare) Demands (m®ha/day)

Single Family 55 15.125
Semi-detached duplex and 100 275
4-plex
Townhouse, Maisonette
(6 storey apt. or less) 135 37.125
Apartments (over 6 stories 85 28.375
high)
Light Commercial Areas 90 24.75
Community Services 40 11.00
Light Industrial Areas 125 34.375
Hospitals 4 persons/bed

2.4. Design Factors

2.4.1. The following are the design factors for water distribution systems:
a. Average Daily Demand = 0.275 m® per capita
b. Maximum Daily Demand Peaking Factor = 2.25
C. Maximum Hourly Demand Peaking Factor: See Table 2-2

Table 2-2 Maximum Hourly Demand Peaking Factor

Type of Development MaXi”;‘;;nki':gUg;)égfmand
Residential 4.00
Industrial 2 95
Commercial 2 95
Community Services 295

Halton Water Wastewater Linear Design Manual 4
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6 Storey Residential Development
1085 Clearview Avenue, Burlington, ON
MTE Project #: 44795-100

Date: 12/10/2018

FIRE FLOW DEMAND REQUIREMENTS - FIRE UNDERWRITERS SURVEY (FUS GUIDELINES)

Fire flow demands for the FUS method is based on information and guidance provided in "Water Supply for Public Protection" (Fire Underwriters Survey, 1999).

An estimate of the fire flow required is given by the following formula:

where:

A=

F=220C+/A

the required fire flow in litres per minute
coefficient related to the type of construction

= 1.5 for wood frame construction (structure essentially all combustible).

= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)

= 0.8 for non-combustible construction (unprotected metal structural components, masonry or metal walls)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

Total floor area in square metres

Adjustments to the calculated fire flow can be made based on occupancy, sprinkler protection and exposure to other structures. The table below summarizes
the adjustments made to the basic fire flow demand.

(1) (2 (3) (4) Final Adjusted
Area "A" A c® Fire Flow "F" Occupancy Sprinkler Exposure Fire Flow
Building Adjusted Fire Adjustment Adjustment Rounded
2 . o j o justmen o justmen ) ounded(
(m’) (/min) s) % Flow (L/min) & (L/min) % (L/min) ©mim) A iy | )
Apartments 11,060 0.8 19,000 316.7 -15 16,150 -40 -6,460 15 2,423 12,113 12,000 200

Note A Area "A" represents the Gross Floor Area as indicated on the unit matrix.
Note B: Construction type confirmed by the Architect

(2) Occupancy

Non-Combustible
Limited Combustible
Combustible

Free Burning

Rapid Burning

(3) Sprinkler (4) Exposure
-25% 40% credit for adequately designed system per 0to3m 25%
-15% NFPA 13. Additional 10% if water supply 3.1to 10m 20% Calculate for all
No charge standard for both the system and fire department 10.1 to 20m 15% sides. Maximum
15% hose lines. 20.1 to 30m 10% charge shall not
25% 30.1 to 45m 5% exceed 75%
NwW > 45m 0
NE 42.30m 5
SE 20.10m 10
SwW > 45m 0

TOTAL 15




[ FIGURE B1  Joter o510 )

Scale:

FIRE EXPOSURE
DISTANCES

D MTE

k Engineers |Scientists |Surveyors Yy

Project No.: 44795-100

December 10, 2018 — 8:55 a.m. — Plotted By: aporco Drawingl.dwg



D MTE

APPENDIX C

STORMWATER MANAGEMENT
CALCULATIONS




REV.

DATE: JUNE/98

09

(PY) SILNNIN — NOILYHNQA

GG 0% 1924 ot G 0¢ 74 0Z Gl 0L G
— T e e N D s e s O ll..rl.ll-lll..rlul.u N
lllll T — 1 | e T e | —
| / rllanl,..l...lll....-.ll..!l.ll T I 0 O ...-l_..l;-...-.....r .l.!.......::r
__ N = p \ 7 ll.l.......ld.-.-..-.-l..l..-l-.”.-l-rl.. ..rl..-......-r Ty T~
/ ol e e A e e ™~ T~ ey
/L / \\ ™ ....................r. ............... ...........!... ™~
: L\ /| / \ 5 i......_.....:.r ...........rJ Il.f ..!../r /.r
e \ / Il.r...............r I~ b N
/ / Vi 4 NN
/ j 4 NN NN
| / / o // N
ol 7 7 N \
7 4 b NN N
| / / / | NN
/
L S - - -
£ |
[ 7 | \
09 / ]
. ”
| Wi
00t i |
H (Suv3n) AoN3ND3¥ |
080 (9+p) . Z9L°0 (s+p) oz
09°C6S = | 06°9¢6 = !
$9/°0 (s+p1) S 192°0 (c+p¥) 08
ob°L69 = I ov'6101 = !
£9/°0 (s+pY) 19270 (s+pY)
ocees = Oy ocvitt =00k,

IAEND 40 NOILVYND3

oS

0ol

0S1

00¢

0S¢Z

00¢

RAINFALL INTENSITY mm/hour (i)

o ¢ s LL
g EE
U = |
>3 120
5
T
=2z | =
Z 0
Os oy
Lt | B
230
0| Q>
22|,2
18 WE
E.E )
Oz &8
gl Ex
1
@)

APPROVED

éez'aé’:"z lLe—

'

bt CXCEPRCATELEE

%5

DIRECTOR QF ENGINEERING

o (2.4 )/




1085 Clearview Avenue
City of Burlington
Stormwater Management

EXISTING CONDITIONS ALLOWABLE RELEASE RATE

DMTE

Catchment Catchment Description Hydrograph Area Perv. Perv. la Impervious (%) Flow Length (m) Manning "n" Slope (%) Time to Peak
ID Method (ha) CN (mm) TIMP XIMP Perv. Imperv. Perv. Imperv. | Perv. Imperv. Tp (hrs)
101 Minor flows to Masonry Cour, STANDHYD | 051 74 8.92 82 82 5 10 0250 | 0013 | 20 1.0
Major Flows to Clearview Avenue
102 Existing site to St. Matthews STANDHYD | 0.12 74 8.92 57 57 5 15 0250 | 0013 | 20 1.0
Avenue
Total 0.63
PROPOSED CONDITIONS HYDROLOGIC MODELING PARAMETERS
Catchment Catchment Description Hydrograph Area Perv. Perv. la Impervious (%) Flow Length (m) Manning "n" Slope (%) Time to Peak
ID Method (ha) CN (mm) TIMP XIMP Perv. Imperv. Perv. Imperv. | Perv. Imperv. Tp (hrs)
201 Proposed site to Clearview Avenue | STANDHYD 0.20 74 8.92 99 99 5 35 0.250 0.013 2.0 1.0
202 Proposed roof to Masonry Court STANDHYD 0.24 74 8.92 99 99 10 15 0.250 0.013 2.0 1.0
203 :\rf;‘?ﬁfd site o St. Matthews STANDHYD | 0.15 74 8.92 99 99 10 15 0250 | 0013 | 20 1.0
204 Proposed site to Masonry Court STANDHYD | 0.04 74 8.92 99 99 3 3 0250 | 0013 | 20 1.0
(uncontrolled)
Total 0.63

- Pervious Initial Abstraction (Perv. la) = (0.1 x S), where S = (25400 / CN) - 254

- Depression Storage over Impervious areas (DPSI) = 1.0mm




1085 Clearview Avenue

City of Burlington ‘-h M E
STORMWATER MANAGEMENT == I
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Project Number: 44795-100
Date: January 9, 2019
File: Q:\44795\100\SWM\44795-100 SWM Calculations.xIsx
Orifice Calculations for Catchment 201
Qo=Cq*Ac*(2*g*H,)"0.5

Orifice Description
Cq 0.82 Outlet Plate
Invert (m) 101.86
CL elevation (m) 101.91
Diameter (mm) 100
Type (H/V) V

STAGE-STORAGE-DISCHARGE RELATIONSHIP

. Orifice
Description Stage Incremental Cumulative —
Volume Volume Orifice Area Ho Flow
m m* m* m m m°/s
Bottom of Tank 101.25 0.0 0.0 0.008 0.00 0.0000
C/L of orifice 101.91 50.6 50.6 0.008 0.00 0.0000
Top of Tank 104.25 179.4 230.0 0.008 2.34 0.0436
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Q:\44795\100\SWM\SWMHYMO\44795 .dat January 2019

00001> 2 Metric units

00002> *# |

00003> *# Project Name: 1085 CLEARVIEW AVENUE

00004> *# BURLINGTON, ONTARIO

00005> *# JOB NUMBER : 44795-100

00006> *# Date : DECEMBER 2018

00007> *# Modeller : ALP

00008> *# Company : MTE CONSULTANTS INC.

00009> *# File : 44795._DAT

00010> *

00011> *% |- |
00012> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[002]

00013> ['BURL_002.stm™]

00014> READ STORM STORM_FILENAME=[""STORM.001""]

00015> *

00016> *HHtHHHHH I T A R R T R R R R R R |
00017> *#

00018> *# EXISTING CONDITIONS HYDROLOGIC MODELING

00019> *#

00020> *#

00021> * i HIH T T T A R T R A T R R |
00022> *# |

00023> *AREA 101 - Existing Commercial Lot

00024> *#

00025> CALIB STANDHYD 1D=[1], NHYD=['"101"], DT=[1.0](min), AREA=[0.51](ha),

00026> XIMP=[0.82], TIMP=[0.82], DWF=[0](cms), LOSS=[2],

00027> SCS curve number CN=[74],

00028> Pervious  surfaces: 1Aper=[8.92](mm), SLPP=[2.0](%),

00029> LGP=[5](m), MNP=[0.250], SCP=[0](min),

00030> Impervious surfaces: 1Aimp=[1](mm), SLPI=[1.0](%),

00031> LGI=[10](m), MNI=[0.013], SCI=[0](min),
00032> RAINFALL=[ , , , , J(wm/hr) , END=-1

00033> *Y |- |

00034> *Note: Minor system for commercial lot outlets to storm sewer on Masonry Court
00035> *Major overland flows proceed to Clearview Avenue

00036> *% |- |
00037> COMPUTE DUALHYD IDin=[1], CINLET=[0.097](cms), NINLET=[1],

00038> MAJID=[2], MajNHYD=[""101MJR"],

00039> MINID=[3], MinNHYD=["101mnr"],

00040> TMJISTO=[0] (cu-m)

00041> *% |- |
00042> *# |
00043> *AREA 102 - Existing Dwelling Lots to St. Matthews Avenue

00044> *#

00045> CALIB STANDHYD 1D=[1], NHYD=[''102"], DT=[1.0](min), AREA=[0.12](ha),

00046> XIMP=[0.57], TIMP=[0.57], DWF=[0](cms), LOSS=[2],

00047> SCS curve number CN=[74],

00048> Pervious  surfaces: 1Aper=[8.92](mm), SLPP=[2.0](%),

00049> LGP=[5](m), MNP=[0.250], SCP=[0](min),
00050> Impervious surfaces: 1Aimp=[1](mm), SLPI=[1.0](%),

00051> LGI=[15](m), MNI=[0.013], SCI=[0](min),
00052> RAINFALL=[ , , , , J(wm/hr) , END=-1

00053> *Y | |
00054>

00055>

00056>

00057>

00058>

00059>

00060>

00061>

00062>

00063>

00064> *AREA 201 - Minor Flow to Masonry Court, Major Flow to Clearview Avenue

00065> *#

00066> CALIB STANDHYD 1D=[1], NHYD=[""201"], DT=[1.0](min), AREA=[0.20](ha),

00067> XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2],

00068> SCS curve number CN=[74],

00069> Pervious  surfaces: 1Aper=[8.92](mm), SLPP=[2.0](%),

00070> LGP=[5](m), MNP=[0.250], SCP=[0](min),
00071> Impervious surfaces: 1Aimp=[1](mm), SLPI=[1.0](%),

00072> LGI=[35](m), MNI=[0.013], SCI=[0](min),
00073> RAINFALL=[ , , , , J(wm/hr) , END=-1

00074> *Y |- |

00075> *Note: Minor system for 201 outlets to storm sewer on Masonry Court
00076> *Major overland flows proceed to Clearview Avenue
00077> *% - |

00078> COMPUTE DUALHYD IDin=[1], CINLET=[0.051](cms), NINLET=

00079> MAJID=[2], MajNHYD=[""201MJR"],

00080> MINID=[3], MinNHYD=["201mnr"],

00081> TMJISTO=[83.2] (cu-m)

00082> *% |- |
00083> *# |
00084> *AREA 202 - Building Roof to Masonry Court

00085> *#

00086> CALIB STANDHYD 1D=[1], NHYD=[""202"], DT=[1.0](min), AREA=[0.24](ha),
00087> XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2],

00088> SCS curve number CN=[74],

00089> Pervious  surfaces: 1Aper=[8.92](mm), SLPP=[2.0](%),
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00090> LGP=[10](m), MNP=[0.250], SCP=[0](min),
00091> Impervious surfaces: 1Aimp=[1](mm), SLPI=[1.0](%),

00092> LGI=[15](m), MNI=[0.013], SCI=[0](min),
00093> RAINFALL=[ , , , , J(wm/hr) , END=-1

00094> *Y |- |
00095> *# |
00096> *AREA 203 - Minor Flow to Masonry Court, Major Flow to St. Matthews Avenue
00097> *#

00098> CALIB STANDHYD 1D=[4], NHYD=[""203"], DT=[1.0](min), AREA=[0.15](ha),

00099> XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2],

00100> SCS curve number CN=[74],

00101> Pervious  surfaces: 1Aper=[8.92](mm), SLPP=[2.0](%),

00102> LGP=[10](m), MNP=[0.250], SCP=[0](min),
00103> Impervious surfaces: 1Aimp=[1](mm), SLPI=[1.0](%),

00104> LGI=[15](m), MNI=[0.013], SCI=[0](min),
00105> RAINFALL=[ , , , , J(wm/hr) , END=-1

00106> *Y |- |

00107> *Note: Minor system for 203 outlets to storm sewer on Masonry Court
00108> *Major overland flows proceed to St. Matthews Avenue

00109> *Y |- |
00110> COMPUTE DUALHYD IDin=[4], CINLET=[0.038](cms), NINLET=[1],

00111> MAJID=[5], MajNHYD=["'ST.MATT"],

00112> MINID=[6], MinNHYD=["'202mnr'"],

00113> TMJISTO=[32.4] (cu-m)

00114> *Y |- |
00115> *# |

00116> *AREA 204 - Site Perimeter Uncontrolled to Masonry Court

00117> *#

00118> CALIB STANDHYD I1D=[7], NHYD=[""204"], DT=[1.0](min), AREA=[0.04](ha),

00119> XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2],

00120> SCS curve number CN=[74],

00121> Pervious  surfaces: 1Aper=[8.92](mm), SLPP=[2.0](%),

00122> LGP=[3](m), MNP=[0.250], SCP=[0](min),

00123> Impervious surfaces: 1Aimp=[1](mm), SLPI=[1.0](%),

00124> LGI=[3](m), MNI=[0.013], SCI=[0](min),

00125> RAINFALL=[ , , , , J(wm/hr) , END=-1

00126> *Y |- |
00127> *ADD TOTAL DRAINAGE TO TANK

00128> ADD HYD I1Dsum=[8], NHYD=[""TOTANK"], IDs to add=[1,3,6]

00129> *Y |- |
00130> *Control to Masonry Court via orifice plate on outlet from tank

00131> *Y |- |
00132> ROUTE RESERVOIR 1Dout=[6], NHYD=["CTL-TANK"], 1Din=[8],

00133> RDT=[1](min),

00134> TABLE of ( OUTFLOW-STORAGE ) values

00135> (cms) - (ha-m)

00136> 0.0000 0.00000
00137> 0.0000 0.00506
00138> 0.0436 0.02300

00139> -1 -1 (max twenty pts)

00140> 1Dovf=[1], NHYDovf=[""OVF-TANK'"]

00141> *Y |- |
00142> *ADD TOTAL DRAINAGE TO MASONRY

00143> ADD HYD 1Dsum=[3], NHYD=[''MASONRY"], IDs to add=[6,7]

00144> *Y |- |
00145> *ADD TOTAL DRAINAGE TO CLEARVIEW

00146> ADD HYD I1Dsum=[4], NHYD=['"CLEARVIEW™], IDs to add=[1,2]

00147> *Y |- |
00148> *ADD TOTAL DRAINAGE FROM SITE

00149> ADD HYD I1Dsum=[9], NHYD=['"*PROP"], IDs to add=[3,4,5]

00150> *Y |- |
00151> *AREA CHECK

00152> ADD HYD I1Dsum=[8], NHYD=['"'CHECK'], IDs to add=[9,10]

00153> *Y |- |
00154> *Y |- |
00155> * RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)
00156> *

00157> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[005]

00158> {"BURL_005.stm"]

00159>

00160> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[010]

00161> ['BURL_010.stm™]

00162>

00163> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[025]

00164> {"BURL_025.stm"]

00165>

00166> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[050]

00167> ['BURL_050.stm™]

00168>

00169> START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[100]

00170> ['BURL_100.stm™]

00171>

00172> *Y |- |
00173> FINISH

00174>

00175>

00176>

00177>

00178>

MTE Consultants Inc. Page 1 Input File



Q:\44795\100\SWM\SWMHYMO\44795 . out

January 2019

00001>
00002>
00003>
00004>
00005>
00006>
00007>
00008>
00009>
00010>
00011>
00012>
00013>
00014>
00015>
00016>
00017>
00018>
00019>
00020>
00021>
00022>
00023>
00024>
00025>
00026>
00027>
00028>
00029>
00030>
00031>
00032>
00033>
00034>
00035>
00036>
00037>
00038>
00039>
00040>
00041>
00042>
00043>
00044>
00045>
00046>
00047>
00048>
00049>
00050>
00051>
00052>
00053>
00054>
00055>
00056>
00057>
00058>
00059>
00060>
00061>
00062>
00063>
00064>
00065>
00066>
00067>
00068>
00069>
00070>
00071>
00072>
00073>
00074>
00075>
00076>
00077>
00078>
00079>
00080>
00081>
00082>
00083>
00084>
00085>
00086>
00087>
00088>
00089>
00090>
00091>
00092>
00093>
00094>
00095>
00096>
00097>
00098>
00099>
00100>
00101>
00102>
00103>
00104>
00105>
00106>
00107>
00108>
00109>
00110>
00111>
00112>
00113>
00114>
00115>
00116>
00117>
00118>
00119>
00120>
00121>
00122>
00123>
00124>
00125>
00126>
00127>
00128>
00129>
00130>
00131>
00132>
00133>
00134>
00135>
00136>
00137>
00138>
00139>
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# 3053466
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A single event and continuous hydrologic simulation model
es of HYMO and its successors

Distributed by:
Ottawa,
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J.F. Sabourin and Associates
Ontario: (613) 836-3884
Gatineau, Quebec: (819) 243-6858
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P RRa e
P RRa e
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Licensed user: Inc.

SERIAL#:3053466

P R e
P R e

++++++ PROGRAM ARRAY DIMENSIONS

e

Rlaieiaiaiietotnd Maximum value for ID numbers : 10
faaledaiaioioioind Max. number of rainfall points: 105408
faleleaiaioioioind Max. number of flow points : 105408

DETAILED OUTPUT

DATE: 2019-01-11 TIME: 14:01:31

RUN COUNTER: 000861

*

* Input  filename: \44795\100\SWM\SWMHYMO\44795 .dat *
* Output i 44795\ 100\SWM\SWMHYMO\44795 .out *
* Summary Fi lenam \44795\100\SWM\SWMHYMO\44795 _sum *
* User comments: *
*1- -
* ot -
* 3- -

001:0001-

# 1

*# Project Name: 1085 CLEARVIEW AVENUE

*# BURLINGTON, ONTARIO

*# JOB NUMBER : 44795-100

*# Date DECEMBER 2018

*# Modeller ALP

*# Company MTE CONSULTANTS INC.

*# File I 44795.DAT
** END OF RUN : 1

-00 hrs on

0
2 (output = METRIC)
002

1
# 1=BURL_002.stm

Project dir.: Q:\44795\100\SWM\SWMHYMO\
Rainfall dir.: Q:\44795\100\SWM\SWMHYMO\

002:0002
4 1
*# Project Name: 1085 CLEARVIEW AVENUE
*# BURLINGTON, ONTARIO
*# JOB NUMBER : 44795-100
*# Date DECEMBER 2018
*# Modeller : ALP
*# Company - MTE CONSULTANTS INC.
*# File o 44795.DAT
002:0002
Filename: 2-YR BURLINGTON CHICAGO STORM (4-HR DURA
Comments: 2-YR BURLINGTON CHICAGO STORM (4-HR DURA
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.17 2.193 | 1.17 17.083 | 2.17 5.221 | 3.17 2.635
.33 2.511 | 1.33 68.163 | 2.33  4.444 | 3.33 2.448
.50 2.955 | 1.50 22.413 | 2.50 3.884 | 3.50 2.289
.67 3.627 | 1.67 11.979 | 2.67 3.459 | 3.67 2.151
.83  4.775 | 1.83 8.270 | 2.83 3.126 | 3.83 2.031
1.00 7.239 | 2.00 6.374 | 3.00 2.857 | 4.00 1.925
002:0003
|
*#
*# EXISTING CONDITIONS HYDROLOGIC MODELING
*#
*#
|
# 1
*AREA 101 - Existing Commercial Lot
# 1
| CALI Area (ha)= .51
] o Total Imp(%)= 82.00 Dir. Conn.(%)= 82.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= - .09
Dep. Storage (mm)= 1.00 8.92
Average Slope )= 1.00 2.00
Length (m= 10.00 5.00
Mannings n = .013 .250
Max.eff. Inten. (mm/hr)= 68.16 7.94
over (min) 1.00
Storage Coeff. (min)= .75
Unit Hyd. Tpeak (min)= 1.00
Unit Hyd. peak (cms)= 1.25
*TOTALS*
PEAK FLOW (cms)= .08 .00 080 (i
TIME TO PEAK (hrs)= 1.33 1.42 1.333
RUNOFF VOLUME (mm)= 31.34 4.87 26.577
TOTAL RAINFALL (mm)= 32.34 32.34 32.342
RUNOFF COEFFICIENT = .97 .15 -822

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00140>
00141>
00142>
00143>
00144>
00145>
00146>
00147>
00148>
00149>
00150>
00151>
00152>
00153>
00154>
00155>
00156>
00157>
00158>
00159>
00160>
00161>
00162>
00163>
00164>
00165>
00166>
00167>
00168>
00169>
00170>
00171>
00172>
00173>
00174>
00175>
00176>
00177>
00178>
00179>
00180>
00181>
00182>
00183>
00184>
00185>
00186>
00187>
00188>
00189>
00190>
00191>
00192>
00193>
00194>
00195>
00196>
00197>
00198>
00199>
00200>
00201>
00202>
00203>
00204>
00205>
00206>
00207>
00208>
00209>
00210>
00211>
00212>
00213>
00214>
00215>
00216>
00217>
00218>
00219>
00220>
00221>
00222>
00223>
00224>
00225>
00226>
00227>
00228>
00229>
00230>
00231>
00232>
00233>
00234>
00235>
00236>
00237>
00238>
00239>
00240>
00241>
00242>
00243>
00244>
00245>
00246>
00247>
00248>
00249>
00250>
00251>
00252>
00253>
00254>
00255>
00256>
00257>
00258>
00259>
00260>
00261>
00262>
00263>
00264>
00265>
00266>
00267>
00268>
00269>
00270>
00271>
00272>
00273>
00274>
00275>
00276>
00277>
00278>

THAN THE STORAGE COEFFICIENT.
i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002:0004

*Note: Minor system for commerc
*Major overland flows proceed to

earview Avenue

| COMPUTE DUALHYD 1
| TotalHyd 01:101 1

Average inlet capacities

Total minor system capaci

1Dz NHYD AREA

(ha)

TOTAL HYD. 01:101 .51 -080 1

[CINLET]
Number of inlets in system [NINLET]

ty
Total major system storage [TMJSTO]

QPEAK TPEAK
(cms) (hrs)

-333

lot outlets to storm sewer on Masonry Court

.097 (cms)
1

.097 (cms)
0.(cu.m.)

R.V.
mm)
26.577

DWF

(cms)
-000

MAJOR
MINOR

SYST
SYST

02:101MIR
03:101mnr

-00
.51

-000
-080 1
NOTE:

PEAK FLOWS DO NOT INCLUDE BASEFLOWS

-000
-333

IF ANY.

-000
26.577

-000
-000

002:0005

#
*AREA 102 - Existing Dwel

ng Lots to St. Matthews Avenue

#

| CALIB STANDHYD 1

Area (ha]
Total Imp(%)=

.12
57.00

| 01:102

IMPERVIOUS
Surface Area
Dep. Storage
Average Slope
Length
Mannings n =

8.92
2.00
5.00
-250

1.00
1.00
15.00
-013

7.39
7.00
6.70

Max.eff. Inten. (mm/hr)=
over (min)
Storage Coeff.
Unit Hyd. Tpeak (min
Unit Hyd. peak (cms)=

PEAK FLOW
TIME TO PEAK
RUNOFF VOLUME
TOTAL RAINFALL
RUNOFF COEFFICIENT =

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)

i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

Dir. Conn.(%)=

PERVIOUS (i)
05

57.00

*TOTALS*

.013 (
1.333
19.959
32.342
.617

002:0006

*ADD TOTAL AREA CONTRIBUTING

| ADD HYD (EX

TO SITE DISCHARGE

NHYD AREA

(ha)
12
.00
.51

) | ID:

D1 01:102
+1D2 02:101MJR
+1D3 03:101mnr

(cm:

-0
-0
- 0

QPEAK

S)
13
00
80

TPEAK
(hrs)
1.33
-00
1.33

DWF
(cms)
-000
-000
-000

(m)
19.96

26.58

SUM 10:EX .63 -0

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

93

1.33 25.32 -000

002:0007

*#
*#
*#

PROPOSED CONDITIONS HYDROLOGIC MODELING

*#

#
*AREA 201 - Minor Flow to Masonry Court, Major Flow to Clearview Avenue

| CALIB STANDHYD 1
| 01:201

Area (ha)=
Total Imp(%)=

.20

DT= 1.00 | 99.00

IMPERVIOUS
(ha)= .20
(mmy=

PERVIOUS (!
Surface Area 00
Dep. Storage
Average Slope (%]
Length (m]
Mannings n =

8.92
2.00
5.00
-250

7.39
7.00
7.33

Max.eff. Inten. (mm/hr)=
over (min)
Storage Coeff.
Unit Hyd. Tpeak (min
Unit Hyd. peak (cms)= .64

PEAK FLOW
TIME TO PEAK
RUNOFF VOLUME
TOTAL RAINFALL
RUNOFF COEFFICIENT =

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

Dir. Conn.(%)=

D

99.00

*TOTALS*

037 (
1.333
31.078
32.342
.961

002:0008

*Note: Minor system for 201 outlets to storm sewer on Masonry Court

*Major overland flows proceed to Clearview Avenue

| COMPUTE DUALHYD | Average inlet capacities

[CINLET]

(cms)

| TotalHyd 01:201 1

1Dz NHYD

TOTAL HYD.

01:201

-051
Number of inlets in system [NINLET] 1
Total minor system capaci

ty 051
Total major system storage [TMJSTO]

83.

AREA
(hay
20

QPEAK

(cms)
-037

TPEAK
(hrs)
1.333

R.V.
mm)
31.078

(cms)
(cu.m.)

DWF

(cms)
-000

MAJOR
MINOR

SYST
SYST

NOTE: PEAK FLOWS

Maximum MAJOR SYSTEM storage used =

02:201MIR
03:201mnr

-00
.20

-000
-037

-000
1.333

-000
31.078

DO NOT INCLUDE BASEFLOWS IF ANY.

0.(cu.m.)

-000
-000

002:0009

#
*AREA 202 - Bu

ing Roof to Masonry Court

| CALIB STANDHYD 1
] 01:202  DT= 1.00 |

Area (ha)=
Total Imp(%)=

.24

99.00 Dir. Conn.(%)= 99.00
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00279> ———————mmm 00418>
00280> IMPERVIOUS PERVIOUS (i) 00419>
00281> Surface Area (ha)= . .00 00420>
00282> Dep. Storage (m)= 1.00 8.92 00421>
00283> Average Slope )= 1.00 2.00 00422>
00284> Length (M= 15.00 10.00 00423>
00285> Mannings n = -013 -250 00424>
00286> 00425>
00287> Max.eff.Inten.(mm/hr)= 68.16 6.50 00426>
00288> over (min) 1.00 10.00 00427>
00289> Storage Coeff. (min)= 10.12 00428>
00290> Unit Hyd. Tpeak (min)= 10.00 00429>
00291> Unit Hyd. peak (cms)= 1.10 11 00430>
00292> *TOTALS* 00431>
00293> PEAK FLOW (cms)= .04 -00 .045 (i 00432>
00294> TIME TO PEAK (hrs)= 1.33 1.57 1.333 00433>
00295> RUNOFF VOLUME (mm)= 31.34 4.87 31.077 00434>
00296> TOTAL RAINFALL (mm)= 32.34 32.34 32.342 00435>
00297> RUNOFF COEFFICIENT = .97 .15 -961 00436>
00298> 00437>
00299> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00438>
00300> CN* = 74.0 la = Dep. Storage (Above) 00439>
00301> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00440>
00302> THAN THE STORAGE COEFFICIENT. 00441>
00303> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00442>
00304> 00443>
00305> 00444>
00306> 002:0010- 00445>
00307> *# 00446>
00308> *AREA 203 - Minor Flow to Masonry Court, Major Flow to St. Matthews Avenue 00447>
00309> 1 00448>
00310> 00449>
00311> Area  (ha)= .15 00450>
00312> Total Imp(%)= 99.00 Dir. Conn.(% 99.00 00451>
00313> 00452>
00314> IMPERVIOUS PERVIOUS (i) 00453>
00315> Surface Area (ha)= .15 -00 00454>
00316> Dep. Storage (mm)= 1.00 8.92 00455>
00317> Average Slope )= 1.00 2.00 00456>
00318> Length (M= 15.00 10.00 00457>
00319> Mannings n = -013 -250 00458>
00320> 00459>
00321> Max.eff.Inten.(mm/hr)= 68.16 6.50 00460>
00322> over (min) 1.00 10.00 00461>
00323> Storage Coeff. (min)= 00462>
00324> Unit Hyd. Tpeak (min)= . 00463>
00325> Unit Hyd. peak (cms)= 1.10 11 00464>
00326> *TOTALS* 00465>
00327> PEAK FLOW (cms)= .03 -00 .028 (i 00466>
00328> TIME TO PEAK (hrs)= 1.33 1.57 1.333 00467>
00329> RUNOFF VOLUME (mm)= 31.34 4.87 31.077 00468>
00330> TOTAL RAINFALL (mm)= 32.34 32.34 32.342 00469>
00331> RUNOFF COEFFICIENT = .97 .15 -961 00470>
00332> 00471>
00333> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00472>
00334> CN* = 74.0 la = Dep. Storage (Above) 00473>
00335> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00474>
00336> THAN THE STORAGE COEFFICIENT. 00475>
00337> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00476>
00338> 00477>
00339> 00478>
00340> 002:0011; 00479>
00341> *Note: Minor system for 203 outlets to storm sewer on Masonry Court 00480>
00342> *Major overland flows proceed to St. Matthews Avenue 00481>
00343> ——————mm e 00482>
00344> | COMPUTE DUALHYD | Average inlet capacities [CINLET] .038 (cms) 00483>
00345> | TotalHyd 04:203 1 Number of inlets in system [NINLET] 1 00484>
00346> —————mmmm e Total minor system capacity .038 (cms) 00485>
00347> Total major system storage [TMISTO] = 32_(cu.m.) 00486>
00348> 00487>
00349> 1Dz NHYD AREA QPEAK TPEAK R.V. DWF 00488>
00350> (ha) (cms) (hrs) mm) (cms) 00489>
00351> TOTAL HYD. 04:203 .15 -028 1.333  31.077 -000 00490>
00352> 00491>
00353> MAJOR SYST  05:ST.MAT -00 -000 -000 -000 -000 00492>
00354> MINOR SYST  06:202mnr .15 -028 1.333  31.077 -000 00493>
00355> 00494>
00356> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00495>
00357> 00496>
00358> Maximum MAJOR SYSTEM storage used = 0.(cu.m.) 00497>
00359> 00498>
00360> 00499>
00361> 002:0012; 00500>
00362> *# 1 00501>
00363> *AREA 204 - Site Perimeter Uncontrolled to Masonry Court 00502>
00364> *# 1 00503>
00365> ———————m—— 00504>
00366> | CALIB STANDHYD | Area (ha)= . 00505>
00367> | 07 D .00 | Total Imp(%)= 99.00 Dir. Conn.(% 99.00 00506>
00368> 00507>
00369> IMPERVIOUS PERVIOUS (i) 00508>
00370> Surface Area (ha)= - -00 00509>
00371> Dep. Storage (mm)= 1.00 8.92 00510>
00372> Average Slope )= 1.00 2.00 00511>
00373> Length M= 3.00 3.00 00512>
00374> Mannings n = -013 -250 00513>
00375> 00514>
00376> Max.eff.Inten.(mm/hr)= 68.16 9.40 00515>
00377> over (min) 1.00 4.00 00516>
00378> Storage Coeff. (min)= .36 (. 00517>
00379> Unit Hyd. Tpeak (min)= 1.00 00518>
00380> Unit Hyd. peak (cms)= 1.59 00519>
00381> *TOTALS* 00520>
00382> PEAK FLOW (cms)= .01 -00 .008 (i 00521>
00383> TIME TO PEAK (hrs)= 1.25 1.38 1.333 00522>
00384> RUNOFF VOLUME (mm)= 31.34 4.87 31.077 00523>
00385> TOTAL RAINFALL (mm)= 32.34 32.34 32.342 00524>
00386> RUNOFF COEFFICIENT = .97 .15 -961 00525>
00387> 00526>
00388> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00527>
00389> CN* = 74.0 la = Dep. Storage (Above) 00528>
00390> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00529>
00391> THAN THE STORAGE COEFFICIENT. 00530>
00392> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00531>
00393> 00532>
00394> 00533>
00395> 002:0013; 00534>
00396> *ADD TOTAL DRAINAGE TO TANK 00535>
00397> ——————mm e 00536>
00398> | ADD HYD (TOTANK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 00537>
00399> ————mmmm oo (ha) (cms) (hrs) (mm) (cms) 00538>
00400> 1D1 01:202 .24 -045 1.33 31.08 -000 00539>
00401> +1D2 03:201mnr .20 -037 1.33 31.08 -000 00540>
00402> +ID3 06:202mnr .15 -028 1.33 31.08 -000 00541>
00403> 00542>
00404> SUM 08:TOTANK .59 2111 1.33 31.08 -000 00543>
00405> 00544>
00406> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00545>
00407> 00546>
00408> 00547>
00409> 002:0014 00548>
00410> *Control to Masonry Court via orifice plate on outlet from tank 00549>
00411> ————mmmm e 00550>
00412> | ROUTE RESERVOIR | Requested routing time step = 1.0 min. 00551>
00413> | IN>08:(TOTANK) | 00552>
00414> = OUTLFOW STORAGE TABLE =: = 00553>
00415> OUTFLOW STORAGE | OUTFLOW STORAGE 00554>
00416> (cms)  (ha.m.) | (cms)  (ha.m.) 00555>
00417> -000 .0O00E+00 1 -044  .2300E-01 00556>

-000 .5060E-02 1 -000 .0O000E+00
ROUTING RESULTS AREA QPEAK TPEAK R.V.
————————— (ha) (cms) (hrs) (mm)
(TOTANK) .59 2111 1.333 31.077
OUTFLOW<06: (CTL-TA) .59 -015 1.700 22.501
OVERFLOW<01: (OVF-TA) -00 -000 -000 -000
TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
CUMULATIVE TIME OF OVERFLOWS (hours)= -00
PERCENTAGE OF TIME OVERFLOWING )= -00
PEAK FLOW REDUCTION [Qout/Qin](%)= 13.897
TIME SHIFT OF PEAK FLOW (min)= 22.00
MAXIMUM STORAGE ~ USED (ha.m.)=_1138E-01
*** WARNING: Outflow volume is less than inflow volume.
002:0015
*ADD TOTAL DRAINAGE TO MASONRY
| ADD HYD (MASONRY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
(ha) (cms) (hrs) (mm) (cms)
1D1 06:CTL-TANK .59 -015 1.70 22.50 -000
+1D2 07:204 .04 -008 1.33 31.08 -000
SUM 03:MASONRY .63 -017 1.50 23.05 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
002:0016
*ADD TOTAL DRAINAGE TO CLEARVIEW
| ADD HYD (CLEARVIEW ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 01:0VF-TANK -00 -000 -00 -00 -000
+1D2 02:201MJR -00 -000 -00 -00 -000
SUM 04:CLEARVIEW 00 -000 -00 -00 -000
002:0017
*ADD TOTAL DRAINAGE FROM SITE
| ADD HYD (PROP ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 03:MASONRY .63 -017 1.50 23.05 -000
+1D2 04:CLEARVIEW -00 -000 -00 -00 -000
+ID3 05:ST.MATT -00 -000 .00 -00 -000
SUM 09:PROP .63 -017 1.50 23.05 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
002:0018
*AREA CHECK
| ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 09:PROP .63 -017 1.50 23.05 -000
+1D2 10:EX .63 -093 1.33 25.32 -000
SUM 08:CHECK 1.26 -110 1.33 24.18 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
002:0019
* RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)
** END OF RUN : 4
| START | Project dir.: Q:\44795\100\SWM\SWMHYMO\
———————————————————— Rainfall dir.: Q:\44795\100\SWM\SWMHYMO\
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 005
NSTORM= 1
# 1=BURL_005.stm
005:0002
4 1
*# Project Name: 1085 CLEARVIEW AVENUE
*# BURLINGTON, ONTARIO
*# JOB NUMBER : 44795-100
*# Date - DECEMBER 2018
*# Modeller : ALP
*# Company : MTE CONSULTANTS INC.
*# File o 44795.DAT
005:0002
| READ STORM Filename: 5-YR BURLINGTON CHICAGO STORM (4-HR DURA
| Ptotal= 41.70 mm] Comments: 5-YR BURLINGTON CHICAGO STORM (4-HR DURA
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
.17 2.963 | 1.17 21.285 | 2.17 6.805 | 3.17 3.535
.33 3.374 | 1.33 88.094 | 2.33 5.834 | 3.33 3.293
.50 3.946 | 1.50 27.774 | 2.50 5.128 | 3.50 3.087
.67 4.803 | 1.67 15.072 | 2.67 4.590 | 3.67 2.908
.83  6.247 | 1.83 10.561 | 2.83 4.165 | 3.83 2.751
1.00 9.295 | 2.00 8.234 | 3.00 3.820 | 4.00 2.612
005:0003
|
*#
*# EXISTING CONDITIONS HYDROLOGIC MODELING
*#
*#
|
# I
*AREA 101 - Existing Commercial Lot
# 1
| CALIB STANDHYD | Area (ha)= 51
| 01:101 1.00 | Total Imp(%)= 82.00 Dir. Conn.(%)= 82.00
IMPERVIOUS PERVIOUS (i)
Surface Area - -09
Dep. Storage 1.00 8.92
Average Slope 1.00 2.00
Length 10.00 5.00
Mannings n = .013 .250
Max.eff. Inten. (mm/hr)= 88.09 17.82
over (min) 1.00 5.00
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00557> Storage Coeff. (min)= .68 (ii)  4.72 (ii) 00696>

00558> Unit Hyd. Tpeak (min)= 1.00 5.00 00697> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00559> Unit Hyd. peak (cms)= 1.31 .23 00698>

00560> *TOTALS* 00699> Maximum MAJOR SYSTEM storage used = 0.(cu.m.)

00561> PEAK FLOW (cms)= -10 -00 -105 (i 00700>

00562> TIME TO PEAK (hrs)= 1.33 1.38 1.333 00701>

00563> RUNOFF VOLUME (mm)= 40.70 8.80 34.955 00702> 005:0009:

00564> TOTAL RAINFALL (mm)= 41.70 41.70 41.696 00703> *#

00565> RUNOFF COEFFICIENT = -98 .21 -838 00704> *AREA 202 - Bu ing Roof to Masonry Court

00566> 00705> *# |
00567> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00706>

00568> CN* = 74.0 la = Dep. Storage (Above) 00707> | CALIB STANDHYD | Area (ha 24

00569> ) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00708> | 01:202 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
00570> THAN THE STORAGE COEFFICIENT. 00709>

00571> ) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00710> IMPERVIOUS PERVIOUS (i)

00572> 00711> Surface Area - -00

00573> 00712> Dep. Storage 1.00 8.92

00574> 005:0004 00713> Average Slope 1.00 2.00

00575> *Note: Minor system for commerci lot outlets to storm sewer on Masonry Court 00714> Length 15.00 10.00

00576> *Major overland flows proceed to Clearview Avenue 00715> Mannings n = .013 250

00577> ——————mm e 00716>

00578> | COMPUTE DUALHYD | Average inlet capacities [CINLET] -097 (cms) 00717> Max.eff. Inten. (mm/hr)= 88.09 15.61

00579> | TotalHyd 01:101 1 Number of inlets in system [NINLET] 1 00718> over (min) 7.00

00580> Total minor system capacity = .097 (cms) 00719> Storage Coeff. 7.32 (

00581> Total major system storage [TMJSTO] = 0.(cu.m.) 00720> Unit Hyd. Tpeak (min - 7.00

00582> 00721> Unit Hyd. peak (cms)= 1.17 .16

00583> 1Dz NHYD AREA QPEAK TPEAK R.V. DWF 00722> *TOTALS*

00584> (ha) (cms) (hrs) (mm) (cns) 00723> PEAK FLOW (cms)= .06 .00 058 (

00585> TOTAL HYD. 01:101 .51 -105 1.333 34.955 -000 00724> TIME TO PEAK (hrs; 1.33 1.43 1.333

00586> 00725> RUNOFF VOLUME (mm’ 40.70 8.80 40.377

00587> MAJOR SYST  02:101MJR .01 -008 1.333 34.955 -000 00726> TOTAL RAINFALL (mm’ 41.70 41.70 41.696

00588> MINOR SYST  03:101mnr -50 -097 1.200 34.955 -000 00727> RUNOFF COEFFICIENT = .98 .21 -968

00589> 00728>

00590> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00729> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00591> 00730> CN* = 74.0 la = Dep. Storage (Above)

00592> 00731> i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00593> 005:0005; 00732> THAN THE STORAGE COEFFICIENT.

00594> *# 1 00733> i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00595> *AREA 102 - Existing Dwelling Lots to St. Matthews Avenue 00734>

00596> *# 1 00735>

00597> - 00736> 005:0010-

00598> | CALI Area  (ha)= .12 00737> *#

00599> | O Total Imp(%)= 57.00 Dir. Conn.( 57.00 00738> *AREA 203 - Minor Flow to Masonry Court, Major Flow to St. Matthews Avenue
00600> 00739> *# |
00601> IMPERVIOUS PERVIOUS (i) 00740>

00602> Surface Area (ha)= . .05 00741> | CALIB STANDHYD | Area (ha .15

00603> Dep. Storage (mm)= 1.00 8.92 00742> | 04:203 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
00604> Average Slope )= 1.00 2.00 00743>

00605> Length m= 15.00 5.00 00744> IMPERVIOUS PERVIOUS (i)

00606> Mannings n = .013 .250 00745> Surface Area - -00

00607> 00746> Dep. Storage 1.00 8.92

00608> Max.eff. Inten. (nm/hr)= 00747> Average Slope 1.00 2.00

00609> over (min) 00748> Length 15.00 10.00

00610> Storage Coeff. (min)= 00749> Mannings n = 013 250

00611> Unit Hyd. Tpeak (min)= 00750>

00612> Unit Hyd. peak (cms)= 00751> Max.eff. Inten. (nm/hr)= 88.09 15.61

00613> *TOTALS* 00752> over (min) 7.00

00614> PEAK FLOW (cms)= .02 .00 018 (i 00753> Storage Coeff. 7.32 (

00615> TIME TO PEAK (hrs)= 1.33 1.38 1.333 00754> Unit Hyd. Tpeak (min - 7.00

00616> RUNOFF VOLUME (mm)= 40.70 8.80 26.982 00755> Unit Hyd. peak (cms)= 1.17 .16

00617> TOTAL RAINFALL (mm)= 41.70 41.70 41.696 00756> *TOTALS*

00618> RUNOFF COEFFICIENT = -98 .21 -647 00757> PEAK FLOW (cms)= .04 -00 .036 (

00619> 00758> TIME TO PEAK (hrs; 1.33 1.43 1.333

00620> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00759> RUNOFF VOLUME (mm’ 40.70 8.80 40.377

00621> CN* = 74.0 la = Dep. Storage (Above) 00760> TOTAL RAINFALL (mm’ 41.70 41.70 41.696

00622> ) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00761> RUNOFF COEFFICIENT = .98 .21 -968

00623> THAN THE STORAGE COEFFICIENT. 00762>

00624> ) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00763> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00625> 00764> CN* = 74.0 la = Dep. Storage (Above)

00626> 00765> i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00627> 005:0006: 00766> THAN THE STORAGE COEFFICIENT.

00628> *ADD TOTAL AREA CONTRIBUTING TO SITE DISCHARGE 00767> i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00629> ———————m—m e 00768>

00630> | ADD HYD (EX ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 00769>

00631> - (ha) (cms) (hrs) (mm) (cms) 00770> 005:0011.

00632> ID1 01:102 .12 .018 1.33 26.98 -000 00771> *Note: Minor system for 203 outlets to storm sewer on Masonry Court

00633> +1D2 02:101MJR .01 -008 1.33 34.96 -000 00772> *Major overland flows proceed to St. Matthews Avenue

00634> +1D3 03:101mnr -50 -097 1.20 34.96 -000 00773> —————mmm e

00635> 00774> | COMPUTE DUALHYD | Average inlet capacities [CINLET] = .038  (cms)
00636> SUM 10:EX .63 -123 1.33 33.44 -000 00775> | TotalHyd 04:203 1 Number of inlets in system [NINLET] = 1
00637> 00776> ————————-—— ———— e Total minor system capaci = .038 (cms)
00638> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00777> Total major system storage [TMJSTO] = 32.(cu.m.)
00639> 00778>

00640> 00779> 1Dz NHYD AREA QPEAK TPEAK R.V. DWF
00641> 005:0007 00780> (ha) (cms) (hrs) ) (cns)
00642> 00781> TOTAL HYD. 04:203 .15 -036 1.333  40.377 -000
00643> *# 00782>

00644> *# PROPOSED CONDITIONS HYDROLOGIC MODELING 00783> MAJOR SYST  05:ST.MAT -00 -000 -000 -000 -000
00645> *# 00784> MINOR SYST  06:202mnr .15 -036 1.333  40.377 -000
00646> *# 00785>

00647> 00786> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00648> *# 1 00787>

00649> *AREA 201 - Minor Flow to Masonry Court, Major Flow to Clearview Avenue 00788> Maximum MAJOR SYSTEM storage used = 0.(cu.m.)

00650> *# 1 00789>

00651> ———————mm e 00790>

00652> | CALIB STANDHYD 1 Area (ha)= .20 00791> 005:0012;

00653> | DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(! 99.00 00792> *#

00654> — 00793> *AREA 204 - Site Perimeter Uncontrolled to Masonry Court

00655> IMPERVIOUS PERVIOUS (i) 00794> *#

00656> Surface Area (ha)= .20 .00 00795> —————mmmm e

00657> Dep. Storage (mm)= 1.00 8.92 00796> | CALIB STANDHYD | Area  (ha)=

00658> Average Slope )= 1.00 2.00 00797> | 07:204 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
00659> Length (M= 35.00 5.00 00798>

00660> Mannings n = -013 -250 00799> IMPERVIOUS PERVIOUS (i)

00661> 00800> Surface Area .04 -00

00662> Max.eff. Inten. (nm/hr)= 00801> Dep. Storage 1.00 8.92

00663> over (min) 00802> Average Slope 1.00 2.00

00664> Storage Coeff. (min)= 00803> Length 3.00 3.00

00665> Unit Hyd. Tpeak (min)= 00804> Mannings n = 013 250

00666> Unit Hyd. peak (cms)= 00805>

00667> *TOTALS* 00806> Max.eff.Inten.(mm/hr)= 88.09 19.90

00668> PEAK FLOW (cms)= .05 .00 048 (i 00807> over (min) 3.00

00669> TIME TO PEAK (hrs)= 1.33 1.40 1.333 00808> Storage Coeff. 3.17

00670> RUNOFF VOLUME (mm)= 40.70 8.80 40.377 00809> Unit Hyd. Tpeak (min - 3.00

00671> TOTAL RAINFALL (mm)= 41.70 41.70 41.696 00810> Unit Hyd. peak (cms)= 1.62 .37

00672> RUNOFF COEFFICIENT = -98 .21 -968 00811> *TOTALS*

00673> 00812> PEAK FLOW (cms): .01 -00 .010 (

00674> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 00813> TIME TO PEAK (hrs)= 1.25 1.35 1.333

00675> CN* = 74.0 la = Dep. Storage (Above) 00814> RUNOFF VOLUME (mm’ 40.70 8.80 40.377

00676> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 00815> TOTAL RAINFALL (mm’ 41.70 41.70 41.696

00677> THAN THE STORAGE COEFFICIENT. 00816> RUNOFF COEFFICIENT = .98 .21 -968

00678> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 00817>

00679> 00818> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00680> 00819> CN* = 74.0 la = Dep. Storage (Above)

00681> 005:0008: 00820> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00682> *Note: Minor system for 201 outlets to storm sewer on Masonry Court 00821> THAN THE STORAGE COEFFICIENT.

00683> *Major overland flows proceed to Clearview Avenue 00822> i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00684> ——————m—— e 00823>

00685> | COMPUTE DUALHYD | Average inlet capacities [CINLET] .051 (cms) 00824>

00686> | TotalHyd 01:201 1 Number of inlets in system [NINLET] 1 00825> 005:0013

00687> —————mmm e mm e Total minor system capacity .051 (cms) 00826> *ADD TOTAL DRAINAGE TO TANK

00688> Total major system storage [TMJSTO] = 83.(cu.m.) 00827> —————mmmm e

00689> 00828> | ADD HYD (TOTANK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
00690> 1Dz NHYD AREA QPEAK TPEAK R.V. DWF 00829> ——————mmmmmm oo (ha) (cms)  (hrs)  (mm)  (cms)
00691> (ha) (cms) (hrs) ) (cns) 00830> 1D1 01:202 .24 .058  1.33 40.38 000
00692> TOTAL HYD. 01:201 .20 -048 1.333  40.377 -000 00831> +1D2 03:201mnr .20 -048 1.33 40.38 -000
00693> 00832> +ID3 06:202mnr .15 -036 1.33 40.38 -000
00694> MAJOR SYST  02:201MJR -00 -000 -000 -000 -000 00833>

00695> MINOR SYST  03:201mnr .20 -048 1.333  40.377 -000 00834> SUM 08:TOTANK .59 -143 1.33 40.38 -000
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00835>

00836> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 00975>
00837> 00976>
00838> 00977>
00839> 005:0014 00978>
00840> *Control to Masonry Court via orifice plate on outlet from tank 00979>
00841> - - 00980>
00842> | ROUTE RESERVOIR | Requested routing time step = 1.0 min. 00981>
00843> | IN>08:(TOTANK) | 00982>
00844> 1 = OUTLFOW STORAGE TABLE =: 00983>
00845> - OUTFLOW STORAGE | OUTFLOW STORAGE 00984>
00846> (cms) (ha.m.) 1 (cms) (ha.m. 00985>
00847> -000 .0O00OE+00 1 -044  .2300E-01 00986>
00848> -000 .5060E-02 1 -000 .0O000E+00 00987>
00849> 00988>
00850> ROUTING RESULTS AREA QPEAK TPEAK R.V. 00989>
00851> —mmmmmmmmmmmmmm o (ha) (cms) (hrs) (mm) 00990>
00852> INFLOW >08: (TOTANK) .59 -143 1.333 40.377 00991>
00853> OUTFLOW<06: (CTL-TA) .59 -022 1.683 31.801 00992>
00854> OVERFLOW<01: (OVF-TA) -00 -000 -000 -000 00993>
00855> 00994>
00856> TOTAL NUMBER OF SIMULATED OVERFLOWS 0 00995>
00857> CUMULATIVE TIME OF OVERFLOWS (hours; -00 00996>
00858> PERCENTAGE OF TIME OVERFLOWING )= -00 00997>
00859> 00998>
00860> 00999>
00861> PEAK FLOW  REDUCTION [Qout/Qin](% 01000>
00862> TIME SHIFT OF PEAK FLOW 01001>
00863> MAXIMUM STORAGE ~ USED 01002>
00864> 01003>
00865> *** WARNING: Outflow volume is less than inflow volume. 01004>
00866> 01005>
00867> 005:0015; 01006>
00868> *ADD TOTAL DRAINAGE TO MASONRY 01007>
00869> —————————m 01008>
00870> | ADD HYD (MASONRY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 01009>
00871> ————mmmm oo (ha) (cms) (hrs) (mm) (cms) 01010>
00872> 1D1 06:CTL-TANK .59 -022 1.68 31.80 -000 01011>
00873> +1D2 07:204 .04 -010 1.33 40.38 -000 01012>
00874> 01013>
00875> SUM 03:MASONRY .63 -026 1.33 32.35 -000 01014>
00876> 01015>
00877> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01016>
00878> 01017>
00879> 01018>
00880> 005:0016: 01019>
00881> *ADD TOTAL DRAINAGE TO CLEARVIEW 01020>
00882> ———————mm 01021>
00883> | ADD HYD (CLEARVIEW ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 01022>
00884> ————mmmm e (ha) (cms) (hrs) (mm) (cms) 01023>
00885> 1D1 01:0VF-TANK -00 -000 -00 -00 -000 01024>
00886> +1D2 02:201MJR -00 -000 -00 -00 -000 01025>
00887> 01026>
00888> SUM 04:CLEARVIEW -00 -000 -00 -00 -000 01027>
00889> 01028>
00890> 005:0017; 01029>
00891> *ADD TOTAL DRAINAGE FROM SITE 01030>
00892> - 01031>
00893> | ADD HYD (PROP ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 01032>
00894> ———mmmmm e (ha) (cms) (hrs) (mm) (cms) 01033>
00895> 1D1 03:MASONRY .63 -026 1.33 32.35 -000 01034>
00896> +1D2 04:CLEARVIEW -00 -000 -00 -00 -000 01035>
00897> +ID3 05:ST.MATT -00 -000 -00 -00 -000 01036>
00898> 01037>
00899> SUM 09:PROP .63 -026 1.33 32.35 -000 01038>
00900> 01039>
00901> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01040>
00902> 01041>
00903> 01042>
00904> 005:0018: 01043>
00905> *AREA CHECK 01044>
00906> ———————=—m— 01045>
00907> | ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 01046>
00908> —————mmmm e (ha) (cms) (hrs) (mm) (cms) 01047>
00909> 1D1 09:PROP .63 -026 1.33 32.35 -000 01048>
00910> +1D2 10:EX .63 -123 1.33 33.44 -000 01049>
00911> 01050>
00912> SUM 08:CHECK 1.26 -149 1.33 32.89 -000 01051>
00913> 01052>
00914> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01053>
00915> 01054>
00916> 01055>
00917> 005:0019; 01056>
00918> * RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR) 01057>
00919> * 01058>
00920> 01059>
00921> 005:0002: 01060>
00922>  ** END OF RUN : 9 01061>
00923> 01062>
00924> 01063>
00925> 01064>
00926> 01065>
00927> 01066>
00928> 01067>
00929> 01068>
00930> - 01069>
00931> | START | Project dir.: Q:\44795\100\SWM\SWMHYMO\ 01070>
00932> —————mmm Rainfall dir.: Q:\44795\100\SWM\SWMHYMO\ 01071>
00933> TZERO .00 hrs on 0 01072>
00934> METOU 2 (output = METRIC) 01073>
00935> NRUN = 010 01074>
00936> NSTORM= 1 01075>
00937> # 1=BURL_010.stm 01076>
00938> 01077>
00939> 010:0002; 01078>
00940> *# 1 01079>
00941> *# Project Name: 1085 CLEARVIEW AVENUE 01080>
00942> *# BURLINGTON, ONTARIO 01081>
00943> *# JOB NUMBER : 44795-100 01082>
00944> *# Date DECEMBER 2018 01083>
00945> *# Modeller ALP 01084>
00946> *# Company MTE CONSULTANTS INC. 01085>
00947> *# File o 44795.DAT 01086>
00948> * 01087>
00949> 01088>
00950> 010:0002; 01089>
00951> —————mmm e 01090>
00952> 1 Filename: 10-YR BURLINGTON CHICAGO STORM (4-HR DUR 01091>
00953> 0 mm| Comments: 10-YR BURLINGTON CHICAGO STORM (4-HR DUR 01092>
00954> 01093>
00955> RAIN | TIME RAIN | TIME RAIN | TIME RAIN 01094>
00956> mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr 01095>
00957> 3.423 | 1.17 24.501 | 2.17 7.852 | 3.17 4.083 01096>
00958> 3.898 | 1.33 101.139 | 2.33 6.733 | 3.33 3.805 01097>
00959> 4.558 | 1.50 31.955 | 2.50 5.920 | 3.50 3.567 01098>
00960> 5.545 | 1.67 17.363 | 2.67 5.300 | 3.67 3.360 01099>
00961> 7.210 | 1.83 12.175 | 2.83 4.810 | 3.83 3.179 01100>
00962> 10.719 | 2.00 9.497 | 3.00 4.413 | 4.00 3.019 01101>
00963> 01102>
00964> 01103>
00965> 010:0003; 01104>
00966> * 01105>
00967> 01106>
00968> *# 01107>
00969> *# EXISTING CONDITIONS HYDROLOGIC MODELING 01108>
00970> *# 01109>
00971> *# 01110>
00972> 01111>
00973> *# 1 01112>

00974> *AREA 101 - Existing Commercial Lot

# 1
| CALIB STANDHYD | Area (ha)= 51
| 01:101 Total Imp(%)= 82.00 Dir. Conn.(%)= 82.00
IMPERVIOUS PERVIOUS (i)
Surface Area - -09
Dep. Storage 1.00 8.92
Average Slope 1.00 2.00
Length 10.00 5.00
Mannings n = .013 .250
Max.eff. Inten. (mm/hr)= 101.14 26.28
over (min) 4.00
Storage Coeff. 4.10
Unit Hyd. Tpeak (min 4.00
Unit Hyd. peak (cms)= .28
*TOTALS*
PEAK FLOW (cms)= 12 .00 1122 (.
TIME TO PEAK 1.32 1.37 1.333
RUNOFF VOLUME 47.00 11.90 40.686
TOTAL RAINFALL 48.00 48.00 48.004
RUNOFF COEFFICIENT = .98 .25 -848
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
010:0004
*Note: Minor system for commercial lot outlets to storm sewer on Masonry Court
*Major overland flows proceed to Clearview Avenue
| COMPUTE DUALHYD | Average et capacities [CINLET] = .097 (cms)
| TotalHyd 01:101 1 Number of inlets in system [NINLET] = 1
——————————— —--------  Total minor system capacity = .097 (cms)
Total major system storage [TMJSTO] = 0.(cu.m.)
1Dz NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms) (hrs) mm) (cms)
TOTAL HYD. 01:101 .51 -122 1.333  40.686 -000
MAJOR SYST  02:101MJR .03 -025 1.333  40.686 -000
MINOR SYST  03:101mnr .48 -097 1.183  40.686 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
010:0005
# 1
*AREA 102 - Existing Dwelling Lots to St. Matthews Avenue
4 1
| CALIB STANDHYD | Area (ha)= 12
| 01:102  DT= 1.00 | Total Imp(%)= 57.00 Dir. Conn.(%)= 57.00
IMPERVIOUS PERVIOUS (i)
Surface Area - -05
Dep. Storage 1.00 8.92
Average Slope 1.00 2.00
Length 15.00 5.00
Mannings n = .013 .250
Max.eff. Inten. (mm/hr)= 101.14 26.28
over (min) 4.00
Storage Coeff. (I 4.27 (ii)
Unit Hyd. Tpeak (I 4.00
Unit Hyd. peak (cms)= .27
*TOTALS*
PEAK FLOW (cms) .02 .00 .022 (.
TIME TO PEAK (hrs; 1.33 1.37 1.333
RUNOFF VOLUME (mm)= 47.00 11.90 31.911
TOTAL RAINFALL (mm’ 48.00 48.00 48.004
RUNOFF COEFFICIENT = .98 .25 -665
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
010:0006
*ADD TOTAL AREA CONTRIBUTING TO SITE DISCHARGE
| ADD HYD (EX ) | 1Dz NHYD AREA QPEAK  TPEAK R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 01:102 .12 -022 1.33 31.91 -000
+1D2 02:101MJR .03 -025 1.33 40.69 -000
+1D3 03:101mnr .48 -097 1.18 40.69 -000
SUM 10:EX .63 -143 1.33 39.01 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
010:0007
|
*#
*# PROPOSED CONDITIONS HYDROLOGIC MODELING
*#
*#
|
# I
*AREA 201 - Minor Flow to Masonry Court, Major Flow to Clearview Avenue
4 1
| CALIB STANDHYD | Area (ha)= .20
| 01:201 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area -20 -00
Dep. Storage 1.00 8.92
Average Slope 1.00 2.00
Length 35.00 5.00
Mannings n = 013 .250
Max.eff. Inten. (mm/hr)= 101.14 25.00
over (min) 1.00 5.00
Storage Coeff. (min 1.35 (i 4.88 (ii)
Unit Hyd. Tpeak (mi 1.00 5.00
Unit Hyd. peak (cms; .89 .23
*TOTALS*
PEAK FLOW (cms) .06 .00 056 (!
TIME TO PEAK (hrs; 1.33 1.38 1.333
RUNOFF VOLUME (mm’ 47.00 11.90 46.653
TOTAL RAINFALL (mm’ 48.00 48.00 48.004
RUNOFF COEFFICIENT = .98 .25 -972

(i) CN PROCEDURE SEL
CN* = 74.0 1
i) TIME STEP (DT) S
THAN THE STORAGE
iii) PEAK FLOW DOES N

ECTED FOR PERVIOUS LOSSES:
a = Dep. Storage (Above)
HOULD BE SMALLER OR EQUAL
COEFFICIENT.

OT INCLUDE BASEFLOW IF ANY.
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01252>

01253>
01254>
01255>
01256>
01257>
01258>
01259>
01260>
01261>
01262>
01263>
01264>
01265>
01266>
01267>
01268>
01269>
01270>
01271>
01272>

01273>

01274>
01275>
01276>
01277>
01278>
01279>
01280>
01281>
01282>
01283>
01284>
01285>
01286>
01287>
01288>
01289>
01290>
01291>
01292>
01293>
01294>
01295>
01296>
01297>
01298>
01299>
01300>
01301>
01302>
01303>
01304>
01305>
01306>

01307>

01308>
01309>
01310>
01311>
01312>
01313>
01314>
01315>
01316>
01317>
01318>
01319>
01320>
01321>
01322>
01323>
01324>
01325>
01326>
01327>
01328>
01329>
01330>
01331>
01332>
01333>
01334>
01335>
01336>
01337>
01338>
01339>
01340>

01341>

01342>
01343>
01344>
01345>
01346>
01347>
01348>
01349>
01350>
01351>
01352>
01353>
01354>
01355>
01356>
01357>
01358>
01359>
01360>
01361>

01362>

01113> 010:0008:

01114> *Note: Minor system for 201 outlets to storm sewer on Masonry Court

01115> *Major overland flows proceed to Clearview Avenue

01116> ———————m

01117> | COMPUTE DUALHYD | Average inlet capacities [CINLET] .051  (cms)
01118> | TotalHyd 01:201 1 Number of inlets in system [NINLET] 1
01119> Total minor system capacity .051 (cms)
01120> Total major system storage [TMISTO] 83.(cu.m.)
01121>

01122> 1Dz NHYD AREA QPEAK TPEAK R.V. DWF
01123> (ha) (cms) (hrs) mm) (cms)
01124> TOTAL HYD. 01:201 .20 -056 1.333 46.653 -000
01125>

01126> MAJOR SYST  02:201MJR -00 -000 -000 -000 -000
01127> MINOR SYST  03:201mnr .20 -051 1.367 46.991 -000
01128>

01129> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01130>

01131> Maximum MAJOR SYSTEM storage used = 2.(cu.m.)

01132>

01133>

01134> 010:0009;

01135> *#

01136> *AREA 202 - Building Roof to Masonry Court

01137> *#

01138> ——————mm e

01139> | CALIB STANDHYD | Area  (ha)= 24

01140> | 01:202  DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(! 99.00
01141>

01142> IMPERVIOUS PERVIOUS (i)

01143> Surface Area (ha)= . .00

01144> Dep. Storage (mm)= 1.00 8.92

01145> Average Slope )= 1.00 2.00

01146> Length = 15.00 10.00

01147> Mannings n = -013 -250

01148>

01149> Max.eff.Inten.(mm/hr)= 101.14 23.68

01150> over (min) 1.00 6.00

01151> Storage Coeff. (min)= 81 (i)  6.28 (ii)

01152> Unit Hyd. Tpeak (min)= 1.00 6.00

01153> Unit Hyd. peak (cms)= 1.20 .18

01154> *TOTALS*

01155> PEAK FLOW (cms)= .07 .00 067 (

01156> TIME TO PEAK (hrs)= 1.33 1.40 1.333

01157> RUNOFF VOLUME (mm)= 47.00 11.90 46.653

01158> TOTAL RAINFALL (mm)= 48.00 48.00 48.004

01159> RUNOFF COEFFICIENT = -98 .25 -972

01160>

01161> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01162> CN* = 74.0 la = Dep. Storage (Above)

01163> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01164> THAN THE STORAGE COEFFICIENT.

01165> ) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01166>

01167>

01168> 010:0010-

01169> *#

01170> *AREA 203 - Minor Flow to Masonry Court, Major Flow to St. Matthews Avenue
01171> *#

01172> ————mmmm e

01173> | CALIB STANDHYD | Area  (ha)= .15

01174> | 04:203  DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(! 99.00
01175>

01176> IMPERVIOUS PERVIOUS (i)

01177> Surface Area (ha)= . .00

01178> Dep. Storage (nm)= 1.00 8.92

01179> Average Slope )= 1.00 2.00

01180> Length M= 15.00 10.00

01181> Mannings n = -013 -250

01182>

01183> Max.eff.Inten.(mm/hr)= 101.14 23.68

01184> over (min) 1.00 6.00

01185> Storage Coeff. (min)= 81 (i)  6.28 (ii)

01186> Unit Hyd. Tpeak (min)= 1.00 6.00

01187> Unit Hyd. peak (cms)= 1.20 18

01188> *TOTALS*

01189> PEAK FLOW (cms)= .04 .00 042 (

01190> TIME TO PEAK (hrs)= 1.33 1.40 1.333

01191> RUNOFF VOLUME (mm)= 47.00 11.90 46.653

01192> TOTAL RAINFALL (mm)= 48.00 48.00 48.004

01193> RUNOFF COEFFICIENT = -98 .25 -972

01194>

01195> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01196> CN* = 74.0 la = Dep. Storage (Above)

01197> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01198> THAN THE STORAGE COEFFICIENT.

01199> ) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01200>

01201>

01202> 010:0011;

01203> *Note: Minor system for 203 outlets to storm sewer on Masonry Court

01204> *Major overland flows proceed to St. Matthews Avenue

01205> ——————mmmm e

01206> | COMPUTE DUALHYD | Average inlet capacities [CINLET] .038  (cms)
01207> | TotalHyd 04:203 1 Number of inlets in system [NINLET] 1
01208> Total minor system capacity .038 (cms)
01209> Total major system storage [TMISTO] = 32_(cu.m.)
01210>

01211> 1Dz NHYD AREA QPEAK TPEAK R.V. DWF
01212> (ha) (cms) (hrs) mm) (cms)
01213> TOTAL HYD. 04:203 .15 -042 1.333 46.653 -000
01214>

01215> MAJOR SYST  05:ST.MAT -00 -000 -000 -000 -000
01216> MINOR SYST  06:202mnr .15 -038 1.200 47.009 -000
01217>

01218> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01219>

01220> Maximum MAJOR SYSTEM storage used = 2.(cu.m.)

01221>

01222>

01223> 010:0012;

01224> *¢#

01225> *AREA 204 - Site Perimeter Uncontrolled to Masonry Court

01226> *#

01227> ————mmmm e

01228> | CALIB STANDHYD | Area  (ha)=

01229> | 07:204  DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(! 99.00
01230>

01231> IMPERVIOUS PERVIOUS (i)

01232> Surface Area (ha)= . .00

01233> Dep. Storage (mm)= 1.00 8.92

01234> Average Slope )= 1.00 2.00

01235> Length M= 3.00 3.00

01236> Mannings n = -013 -250

01237>

01238> Max.eff.Inten.(mm/hr)= 101.14 27.51

01239> over (min) 1.00 3.00

01240> Storage Coeff. (min)= 31

01241> Unit Hyd. Tpeak (min)= 1.00

01242> Unit Hyd. peak (cms)= 1.63 -39

01243> *TOTALS*

01244> PEAK FLOW (cms)= .01 .00 011 (

01245> TIME TO PEAK (hrs)= 1.25 1.35 1.333

01246> RUNOFF VOLUME (mm)= 47.00 11.90 46.653

01247> TOTAL RAINFALL (mm)= 48.00 48.00 48.004

01248> RUNOFF COEFFICIENT = -98 .25 -972

01249>

01250> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01251> CN* = 74.0 la = Dep. Storage (Above)

01363>
01364>
01365>
01366>
01367>
01368>
01369>
01370>
01371>
01372>
01373>
01374>
01375>
01376>
01377>
01378>
01379>
01380>
01381>
01382>
01383>
01384>
01385>
01386>
01387>
01388>
01389>
01390>

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
010:0013
*ADD TOTAL DRAINAGE TO TANK
| ADD HYD (TOTANK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 01:202 .24 -067 1.33 46.65 -000
+1D2 03:201mnr .20 -051 1.37 46.99 -000
+1D3 06:202mnr .15 -038 1.20 47.01 -000
SUM 08:TOTANK .59 -156 1.33 46.86 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
010:0014
*Control to Masonry Court via orifice plate on outlet from tank
| ROUTE RESERVOIR 1 Requested routing time step = 1.0 min.
| IN>08:(TOTANK) |
= OUTLFOW STORAGE TABLE
OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) 1 (cms) (ha.m.)
-000 .0O00OE+00 1 -044  .2300E-01
-000 .5060E-02 1 -000 .0O00E+00
ROUTING RESULTS AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
INFLOW >08: (TOTANK) .59 -156 1.333 46.858
OUTFLOW<06: (CTL-TA) .59 -027 1.667 38.282
OVERFLOW<01: (OVF-TA) -00 -000 -000 -000
TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
CUMULATIVE TIME OF OVERFLOWS (hours)= -00
PERCENTAGE OF TIME OVERFLOWING )= -00
PEAK FLOW  REDUCTION [Qout/Qin](%)= 17.410
TIME SHIFT OF PEAK FLOW (min)= 20.00
MAXIMUM STORAGE ~ USED (ha.m.)=_1623E-01
*** WARNING: Outflow volume is less than inflow volume.
010:0015
*ADD TOTAL DRAINAGE TO MASONRY
| ADD HYD (MASONRY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 06:CTL-TANK .59 -027 1.67 38.28 -000
+1D2 07:204 .04 -011 1.33 46.65 -000
SUM 03:MASONRY .63 -031 1.33 38.81 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
010:0016
*ADD TOTAL DRAINAGE TO CLEARVIEW
| ADD HYD (CLEARVIEW ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 01:0VF-TANK -00 -000 -00 -00 -000
+1D2 02:201MJR -00 -000 .00 -00 -000
SUM 04:CLEARVIEW -00 -000 .00 -00 -000
010:0017
*ADD TOTAL DRAINAGE FROM SITE
| ADD HYD (PROP ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
(ha) (cms) (hrs) (mm) (cms)
1D1 03:MASONRY .63 -031 1.33 38.81 -000
+1D2 04:CLEARVIEW -00 -000 -00 -00 -000
+ID3 05:ST.MATT -00 -000 -00 -00 -000
SUM 09:PROP .63 -031 1.33 38.81 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
010:0018
*AREA CHECK
| ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 09:PROP .63 -031 1.33 38.81 -000
+1D2 10:EX .63 -143 1.33 39.01 -000
SUM 08:CHECK 1.26 -174 1.33 38.91 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
010:0019
* RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)
010:0002
010:0002
** END OF RUN : 24

| START 1

Project dir.: Q:\44795\100\SWM\SWMHYMO\

Rainfall dir.: Q:\44795\100\SWM\SWMHYMO\
-00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 025
NSTORM= 1
# 1=BURL_025.stm
025:0002
# 1
*# Project Name: 1085 CLEARVIEW AVENUE
*# BURLINGTON, ONTARIO
*# JOB NUMBER : 44795-100
*# Date - DECEMBER 2018
*# Modeller : ALP
*# Company o MTE CONSULTANTS INC.
*# File I 44795.DAT

| READ STORM 1 Filename: 25-YR BURLINGTON CHICAGO STORM (4-HR DUR
56.03 mm| Comments: 25-YR BURLINGTON CHICAGO STORM (4-HR DUR

TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN

hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
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01391> .17 4.010 | 1.17 28.592 | 2.17 9.185 | 3.17 4.782 01530>
01392> .33 4.566 | 1.33 117.720 | 2.33 7.879 | 3.33 4.457 01531>
01393> .50 5.337 | 1.50 37.274 | 2.50 6.929 | 3.50 4.178 01532>
01394> .67 6.491 | 1.67 20.279 | 2.67 6.204 | 3.67 3.937 01533>
01395> .83  8.435 | 1.83 14.230 | 2.83 5.632 | 3.83 3.725 01534>
01396> 1.00 12.531 | 2.00 11.105 | 3.00 5.167 | 4.00 3.538 01535>
01397> 01536>
01398> 01537>
01399> 025:0003; 01538>
01400> * 01539>
01401> 01540>
01402> *# 01541>
01403> *# EXISTING CONDITIONS HYDROLOGIC MODELING 01542>
01404> *# 01543>
01405> *# 01544>
01406> 01545>
01407> *# 1 01546>
01408> *AREA 101 - Existing Commercial Lot 01547>
01409> *# 1 01548>
01410> ---- 01549>
01411> | CALI Area  (ha)= 51 01550>
01412> | O; Total Imp(%)= 82.00 Dir. Conn.(%)= 82.00 01551>
01413> 01552>
01414> IMPERVIOUS PERVIOUS (i) 01553>
01415> Surface Area (ha)= . .09 01554>
01416> Dep. Storage (m)= 1.00 8.92 01555>
01417> Average Slope )= 1.00 2.00 01556>
01418> Length (M= 10.00 01557>
01419> Mannings n = -013 01558>
01420> 01559>
01421> Max.eff.Inten.(mm/hr)= 117.72 01560>
01422> over (min) 1.00 01561>
01423> Storage Coeff. (min)= .60 01562>
01424> Unit Hyd. Tpeak (min)= 1.00 01563>
01425> Unit Hyd. peak (cms)= 1.38 01564>
01426> *TOTALS* 01565>
01427> PEAK FLOW (cms)= .14 .01 .143 (i 01566>
01428> TIME TO PEAK (hrs)= 1.32 1.37 1.333 01567>
01429> RUNOFF VOLUME (mm)= 55.03 16.28 48.055 01568>
01430> TOTAL RAINFALL (mm)= 56.03 56.03 56.030 01569>
01431> RUNOFF COEFFICIENT = -98 .29 -858 01570>
01432> 01571>
01433> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 01572>
01434> CN* = 74.0 la = Dep. Storage (Above) 01573>
01435> ) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 01574>
01436> THAN THE STORAGE COEFFICIENT. 01575>
01437> ) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01576>
01438> 01577>
01439> 01578>
01440> 025:0004 01579>
01441> *Note: Minor system for commercial lot outlets to storm sewer on Masonry Court 01580>
01442> *Major overland flows proceed to Clearview Avenue 01581>
01443> ————mmm e 01582>
01444> | COMPUTE DUALHYD | Average inlet capacities [CINLET] = .097 (cms) 01583>
01445> | TotalHyd 01:101 1 Number of inlets in system [NINLET] 1 01584>
01446> Total minor system capacity .097 (cms) 01585>
01447> Total major system storage [TMISTO] = 0-(cu.m.) 01586>
01448> 01587>
01449> 1Dz NHYD AREA QPEAK TPEAK R.V. DWF 01588>
01450> (ha) (cms) (hrs) mm) (cms) 01589>
01451> TOTAL HYD. 01:101 .51 -143 1.333  48.055 -000 01590>
01452> 01591>
01453> MAJOR SYST  02:101MJR .05 -046 1.333  48.055 -000 01592>
01454> MINOR SYST  03:101mnr .46 -097 1.183  48.055 -000 01593>
01455> 01594>
01456> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01595>
01457> 01596>
01458> 01597>
01459> 025:0005; 01598>
01460> *# 1 01599>
01461> *AREA 102 - Existing Dwelling Lots to St. Matthews Avenue 01600>
01462> *# 1 01601>
01463> ———————m e 01602>
01464> | CALIB STANDHYD | Area (ha)= .12 01603>
01465> | 01:102  DT= 1.00 | Total Imp(%)= 57.00 Dir. Conn.(% 57.00 01604>
01466> 01605>
01467> IMPERVIOUS PERVIOUS (i) 01606>
01468> Surface Area (ha)= - .05 01607>
01469> Dep. Storage (mm)= 1.00 8.92 01608>
01470> Average Slope )= 1.00 2.00 01609>
01471> Length = 15.00 5.00 01610>
01472> Mannings n = -013 -250 01611>
01473> 01612>
01474> Max.eff.Inten.(mm/hr)= 117.72 36.75 01613>
01475> over (min) 1.00 4.00 01614>
01476> Storage Coeff. (min)= 77 (ii)  3.79 (ii) 01615>
01477> Unit Hyd. Tpeak (min)= 1.00 4.00 01616>
01478> Unit Hyd. peak (cms)= 1.24 .29 01617>
01479> *TOTALS* 01618>
01480> PEAK FLOW (cms)= .02 -00 .026 (i 01619>
01481> TIME TO PEAK (hrs)= 1.33 1.37 1.333 01620>
01482> RUNOFF VOLUME (mm)= 55.03 16.28 38.366 01621>
01483> TOTAL RAINFALL (mm)= 56.03 56.03 56.030 01622>
01484> RUNOFF COEFFICIENT = -98 .29 -685 01623>
01485> 01624>
01486> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 01625>
01487> CN* = 74.0 la = Dep. Storage (Above) 01626>
01488> ) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 01627>
01489> THAN THE STORAGE COEFFICIENT. 01628>
01490> ) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01629>
01491> 01630>
01492> 01631>
01493> 025:0006: 01632>
01494> *ADD TOTAL AREA CONTRIBUTING TO SITE DISCHARGE 01633>
01495> —————mmm e 01634>
01496> | ADD HYD (EX ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 01635>
01497> ———mmmmm e (ha) (cms) (hrs) (mm) (cms) 01636>
01498> 1D1 01:102 .12 -026 1.33 38.37 -000 01637>
01499> +1D2 02:101MIR .05 -046 1.33 48.05 -000 01638>
01500> +ID3 03:101mnr .46 -097 1.18 48.05 -000 01639>
01501> 01640>
01502> SUM 10:EX .63 -169 1.33 46.21 -000 01641>
01503> 01642>
01504> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01643>
01505> 01644>
01506> 01645>
01507> 025:0007; 01646>
01508> 01647>
01509> *# 01648>
01510> *# PROPOSED CONDITIONS HYDROLOGIC MODELING 01649>
01511> *# 01650>
01512> *# 01651>
01513> 01652>
01514> *# 1 01653>
01515> *AREA 201 - Minor Flow to Masonry Court, Major Flow to Clearview Avenue 01654>
01516> *# 1 01655>
01517> 01656>
01518> Area  (ha)= .20 01657>
01519> Total Imp(%)= 99.00 Dir. Conn.(! 99.00 01658>
01520> 01659>
01521> IMPERVIOUS PERVIOUS (i) 01660>
01522> Surface Area (ha)= - -00 01661>
01523> Dep. Storage (mm)= 1.00 8.92 01662>
01524> Average Slope )= 1.00 2.00 01663>
01525> Length M= 35.00 5.00 01664>
01526> Mannings n = -013 -250 01665>
01527> 01666>
01528> Max.eff.Inten.(mm/hr)= 117.72 36.75 01667>
01529> over (min) 1.00 4.00 01668>

Storage Coeff. 4.30 (ii)
Unit Hyd. Tpeak - 4.00
Unit Hyd. peak (cms)= .92 .27
*TOTALS*
PEAK FLOW (cms) .06 .00 065 (!
TIME TO PEAK (hrs; 1.33 1.37 1.333
RUNOFF VOLUME (mm): 55.03 16.28 54.643
TOTAL RAINFALL (mm’ 56.03 56.03 56.030
RUNOFF COEFFICIENT = -98 .29 -975
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
025:0008
*Note: Minor system for 201 outlets to storm sewer on Masonry Court
*Major overland flows proceed to Clearview Avenue
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = .051 (cms)
| TotalHyd 01:201 1 Number of inlets in system [NINLET] = 1
Total minor system capacity = .051 (cms)
Total major system storage [TMJSTO] = 83.(cu.m.)
1Dz NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms) (hrs) (mm) (cms)
TOTAL HYD. 01:201 .20 -065 1.333 54.643 -000
MAJOR SYST  02:201MJR -00 -000 -000 -000 -000
MINOR SYST  03:201mnr .20 -051 1.200 54.938 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 6.(cu.m.)
025:0009
# 1
*AREA 202 - Bu ing Roof to Masonry Court
# 1
| CALIB STANDHYD | Area  (ha)= .24
| 01:202  DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area - -00
Dep. Storage 1.00 8.92
Average Slope 1.00 2.00
Length 15.00 10.00
Mannings n .013 250
Max.eff. Inten. (mm/hr)= 117.72 35.19
over (min) 5.00
Storage Coeff. (I 5.43 (ii)
Unit Hyd. Tpeak (I 5.00
Unit Hyd. peak (cms)= .21
*TOTALS*
PEAK FLOW (cms) .08 .00 .078 (.
TIME TO PEAK (hrs; 1.33 1.38 1.333
RUNOFF VOLUME (mm’ 55.03 16.28 54.643
TOTAL RAINFALL (mm’ 56.03 56.03 56.030
RUNOFF COEFFICIENT = -98 .29 -975
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
025:0010-

#
*AREA 203 - Minor Flow to Masonry Court, Major Flow to St.

Matthews Avenue
I
| CALIB STANDHYD | Area (ha)= .15
| 04:203  DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area .15 -00
Dep. Storage 1.00 8.92
Average Slope 1.00 2.00
Length 15.00 10.00
Mannings n .013 250
Max.eff. Inten. (mm/hr)= 117.72 35.19
over (min) 5.00
Storage Coeff. (I 5.43 (ii)
Unit Hyd. Tpeak (I 5.00
Unit Hyd. peak (cms)= .21
*TOTALS*
PEAK FLOW (cms) .05 .00
TIME TO PEAK (hrs; 1.33 1.38
RUNOFF VOLUME (mm’ 55.03 16.28 54.643
TOTAL RAINFALL (mm’ 56.03 56.03 56.030
RUNOFF COEFFICIENT = .98 .29 975
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
025:0011-
*Note: Minor system for 203 outlets to storm sewer on Masonry Court
*Major overland flows proceed to St. Matthews Avenue
| COMPUTE DUALHYD | Average inlet capacities [CINLET] = .038 (cms)
| TotalHyd 04:203 1 Number of inlets in system [NINLET] = 1
Total minor system capacity = .038 (cms)
Total major system storage [TMJSTO] = 32.(cu.m.)
1Dz NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms) (hrs) (mm) (cms)
TOTAL HYD. 04:203 .15 -049 1.333 54.643 -000
MAJOR SYST  05:ST.MAT -00 -000 -000 -000 -000
MINOR SYST  06:202mnr .15 -038 1.183 54.964 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 6.(cu.m.)
025:0012
# 1
*AREA 204 - Site Perimeter Uncontrolled to Masonry Court
I
| CALIB STANDHYD 1 Area (ha)= .04
| 07:204 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn. (% 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area -04 -00
Dep. Storage 1.00 8.92
Average Slope 1.00 2.00
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01669> Length m= 3.00 3.00 01808>

01670> Mannings n = -013 -250 01809> 050:0002;

01671> 01810> *# |
01672> Max.eff.Inten.(mm/hr)= 117.72 39.70 01811> *# Project Name: 1085 CLEARVIEW AVENUE

01673> over (min) 01812> *# BURLINGTON, ONTARIO

01674> Storage Coeff. (min)= 01813> *# JOB NUMBER : 44795-100

01675> Unit Hyd. Tpeak (min)= 01814> *# Date - DECEMBER 2018

01676> Unit Hyd. peak (cms)= 01815> *# Modeller : ALP

01677> *TOTALS* 01816> *# Company o MTE CONSULTANTS INC.

01678> PEAK FLOW (cms)= .01 -00 .013 (i 01817> *# File I 44795.DAT

01679> TIME TO PEAK (hrs)= 1.30 1.33 1.333 01818> *

01680> RUNOFF VOLUME (mm)= 55.03 16.28 54.643 01819>

01681> TOTAL RAINFALL (mm)= 56.03 56.03 56.030 01820> 050:0002;

01682> RUNOFF COEFFICIENT = -98 .29 -975 01821> —-

01683> 01822> | READ STORM 1 Filename: 50-YR BURLINGTON CHICAGO STORM (4-HR DUR
01684> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 01823> | Ptotal= 61.96 mm| Comments: 50-YR BURLINGTON CHICAGO STORM (4-HR DUR
01685> CN* = 74.0 la = Dep. Storage (Above) 01824>

01686> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 01825> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
01687> THAN THE STORAGE COEFFICIENT. 01826> hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr
01688> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 01827> .17 4.451 | 1.17 31.613 | 2.17 10.180 | 3.17 5.306
01689> 01828> .33 5.067 | 1.33 129.819 | 2.33 8.734 | 3.33 4.946
01690> 01829> .50 5.921 | 1.50 41.194 | 2.50 7.683 | 3.50 4.637
01691> 025:0013; 01830> .67 7.198 | 1.67 22.439 | 2.67 6.881 | 3.67 4.369
01692> *ADD TOTAL DRAINAGE TO TANK 01831> .83 9.350 | 1.83 15.757 | 2.83 6.247 | 3.83 4.135
01693> ———————mm e 01832> 1.00 13.879 | 2.00 12.303 | 3.00 5.733 | 4.00 3.927
01694> | ADD HYD (TOTANK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 01833>

01695> —————mmm oo (ha) (cms) (hrs) (mm) (cms) 01834>

01696> 1D1 01:202 .24 -078 1.33 54.64 -000 01835> 050:0003;

01697> +1D2 03:201mnr .20 -051 1.20 54.94 -000 01836> *

01698> +1D3 06:202mnr .15 -038 1.18 54.96 -000 01837>

01699> 01838> *#

01700> SUM 08:TOTANK .59 -167 1.33 54.82 -000 01839> *# EXISTING CONDITIONS HYDROLOGIC MODELING

01701> 01840> *#

01702> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01841> *#

01703> 01842>

01704> 01843> *# |
01705> 025:0014 01844> *AREA 101 - Existing Commercial Lot

01706> *Control to Masonry Court via orifice plate on outlet from tank 01845> *# 1
01707> 01846> ———————m—

01708> Requested routing time step = 1.0 min. 01847> | CALIB STANDHYD | Area  (ha)= .51

01709> 01848> | 01:101  DT= 1.00 | Total Imp(%)= 82.00 Dir. Conn.(%)= 82.00
01710> = OUTLFOW STORAGE TABLE =: 01849>

01711> OUTFLOW STORAGE | OUTFLOW STORAGE 01850> IMPERVIOUS PERVIOUS (i)

01712> (cms)  (ha.m.) | (cms)  (ha.m.) 01851> Surface Area . .09

01713> -000 .000OE+00 1 -044  .2300E-01 01852> Dep. Storage 1.00 8.92

01714> -000 .5060E-02 1 -000 .0000E+00 01853> Average Slope 1.00 2.00

01715> 01854> Length 10.00 5.00

01716> ROUTING RESULTS AREA QPEAK TPEAK R.V. 01855> Mannings n = -013 -250

01717> —mmmmmmmmmmmm e (ha) (cms) (hrs) (mm) 01856>

01718> INFLOW >08: (TOTANK) .59 -167 1.333 54.825 01857> Max.eff.Inten.(mm/hr)= 129.82 46.77

01719> OUTFLOW<06: (CTL-TA) .59 -033 1.600 46.248 01858> over (min) 3.00

01720> OVERFLOW<01: (OVF-TA) .00 -000 -000 -000 01859> Storage Coeff. (I 3.32 (ii)

01721> 01860> Unit Hyd. Tpeak (i 3.00

01722> TOTAL NUMBER OF SIMULATED OVERFLOWS = 0 01861> Unit Hyd. peak (cms)= .35

01723> CUMULATIVE TIME OF OVERFLOWS (hours; -00 01862> *TOTALS*

01724> PERCENTAGE OF TIME OVERFLOWING )= -00 01863> PEAK FLOW (cms) .15 .01 -160 (

01725> 01864> TIME TO PEAK (hrs; 1.32 1.35 1.333

01726> 01865> RUNOFF VOLUME (mm)= 60.96 19.77 53.548

01727> PEAK  FLOW  REDUCTION [Qout/Qin] (% 19.904 01866> TOTAL RAINFALL (mm’ 61.96 61.96 61.962

01728> TIME SHIFT OF PEAK FLOW 16.00 01867> RUNOFF COEFFICIENT = -98 .32 -864

01729> MAXIMUM STORAGE ~ USED (ha.m.)=_1872E-01 01868>

01730> 01869> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01731> *** WARNING: Outflow volume is less than inflow volume. 01870> CN* = 74.0 la = Dep. Storage (Above)

01732> 01871> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01733> 025:0015; 01872> THAN THE STORAGE COEFFICIENT.

01734> *ADD TOTAL DRAINAGE TO MASONRY 01873> i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01735> —————mmm e 01874>

01736> | ADD HYD (MASONRY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 01875>

01737> ———mmmmm e (ha) (cms) (hrs) (mm) (cms) 01876> 050:0004

01738> 1D1 06:CTL-TANK .59 -033 1.60 46.25 -000 01877> *Note: Minor system for commerc! lot outlets to storm sewer on Masonry Court
01739> +1D2 07:204 .04 -013 1.33 54.64 -000 01878> *Major overland flows proceed to Clearview Avenue

01740> 01879> ——————mm e

01741> SUM 03:MASONRY .63 -037 1.50 46.78 -000 01880> | COMPUTE DUALHYD 1 Average inlet capacities [CINLET] = -097 (cms)
01742> 01881> | TotalHyd 01:101 | Number of inlets in system [NINLET] = 1

01743> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01882> Total minor system capacity = -097 (cms)
01744> 01883> Total major system storage [TMISTO] = 0-(cu.m.)
01745> 01884>

01746> 025:0016: 01885> 1Dz NHYD AREA QPEAK TPEAK R.V. DWF
01747> *ADD TOTAL DRAINAGE TO CLEARVIEW 01886> (ha) (cms) (hrs) (mm) (cns)
01748> ——————mm e 01887> TOTAL HYD. 01:101 .51 -160 1.333 53.548 -000
01749> | ADD HYD (CLEARVIEW ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 01888>

017505 —————mmmmmmmmmmmmmmm (ha) (cms)  (hrs) () (cms) 01889> MAJOR SYST ~ 02:101IMJR .06 .063 1.333 53.548 000
01751> 1D1 01:0VF-TANK -00 -000 -00 -00 -000 01890> MINOR SYST  03:101mnr .45 -097 1.183 53.548 -000
01752> +1D2 02:201MJR -00 -000 -00 -00 -000 01891>

01753> 01892> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01754> SUM 04:CLEARVIEW -00 -000 -00 -00 -000 01893>

01755> 01894>

01756> 025:0017; 01895> 050:0005;

01757> *ADD TOTAL DRAINAGE FROM SITE 01896> *#

01758> ————mmmm oo 01897> *AREA 102 - Existing Dwelling Lots to St. Matthews Avenue

01759> | ADD HYD (PROP ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 01898> *#

01760> - (ha) (cms) (hrs) (mm) (cms) 01899>

01761> 1D1 03:MASONRY .63 -037 1.50 46.78 -000 01900> | CALIB STANDHYD 1 Area (ha)= .12

01762> +1D2 04:CLEARVIEW -00 -000 -00 -00 -000 01901> | 01:102 Total Imp(%)= 57.00 Dir. Conn.(%)= 57.00
01763> +ID3 05:ST.MATT -00 -000 -00 -00 -000 01902>

01764> 01903> IMPERVIOUS PERVIOUS (i)

01765> SUM 09:PROP .63 -037 1.50 46.78 -000 01904> Surface Area - .05

01766> 01905> Dep. Storage 1.00 8.92

01767> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01906> Average Slope 1.00 2.00

01768> 01907> Length 15.00 5.00

01769> 01908> Mannings n -013 -250

01770> 025:0018; 01909>

01771> *AREA CHECK 01910> Max.eff.Inten.(mm/hr)= 129.82 45.08

01772> ————mmmm e 01911> over (min) 4.00

01773> | ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF 01912> Storage Coeff. 3.52

01774> ——mmmmmm e (ha) (cms) (hrs) (mm) (cms) 01913> Unit Hyd. Tpeak (min 4.00

01775> 1D1 09:PROP .63 -037 1.50 46.78 -000 01914> Unit Hyd. peak (cms)= .31

01776> +1D2 10:EX .63 -169 1.33 46.21 -000 01915> *TOTALS*

01777> 01916> PEAK FLOW (cms)= .02 .01 -029 (

01778> SUM 08:CHECK 1.26 -206 1.33 46.50 -000 01917> TIME TO PEAK (hrs; 1.33 1.37 1.333

01779> 01918> RUNOFF VOLUME (mm’ 60.96 19.77 43.251

01780> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 01919> TOTAL RAINFALL (mm’ 61.96 61.96 61.962

01781> 01920> RUNOFF COEFFICIENT = .98 .32 -698

01782> 01921>

01783> 025:0019; 01922> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

01784> * RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR) 01923> CN* = 74.0 la = Dep. Storage (Above)

01785> * 01924> i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

01786> 01925> THAN THE STORAGE COEFFICIENT.

01787> 025:0002; 01926> i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

01788> 01927>

01789> 025:0002; 01928>

01790> 01929> 050:0006:

01791> 025:0002; 01930> *ADD TOTAL AREA CONTRIBUTING TO SITE DISCHARGE

01792> ** END OF RUN : 49 01931> -

01793> 01932> | ADD HYD (EX ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
01794> 01933> (ha) (cms) (hrs) (mm) (cms)
01795> 01934> 1D1 01:102 .12 -029 1.33 43.25 -000
01796> 01935> +1D2 02:101MJR .06 -063 1.33 53.55 -000
01797> 01936> +ID3 03:101mnr .45 -097 1.18 53.55 -000
01798> 01937>

01799> 01938> SUM 10:EX .63 -189 1.33 51.59 -000
01800> 01939>

01801> Project dir.: Q:\44795\100\SWM\SWMHYMO\ 01940> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

01802> Rainfall dir.: Q:\44795\100\SWM\SWMHYMO\ 01941>

01803> .00 hrs on 0 01942>

01804> 2 (output = METRIC) 01943> 050:0007;

01805> 050 01944> ]
01806> 1 01945> *#

01807> # 1=BURL_050.stm 01946> *# PROPOSED CONDITIONS HYDROLOGIC MODELING
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01947>
01948>
01949>
01950>
01951>
01952>
01953>
01954>
01955>
01956>
01957>
01958>
01959>
01960>
01961>
01962>
01963>
01964>
01965>
01966>
01967>
01968>
01969>
01970>
01971>
01972>
01973>
01974>
01975>
01976>
01977>
01978>
01979>
01980>
01981>
01982>
01983>
01984>
01985>
01986>
01987>
01988>
01989>
01990>
01991>
01992>
01993>
01994>
01995>
01996>
01997>
01998>
01999>
02000>
02001>
02002>
02003>
02004>
02005>
02006>
02007>
02008>
02009>
02010>
02011>
02012>
02013>
02014>
02015>
02016>
02017>
02018>
02019>
02020>
02021>
02022>
02023>
02024>
02025>
02026>
02027>
02028>
02029>
02030>
02031>
02032>
02033>
02034>
02035>
02036>
02037>
02038>
02039>
02040>
02041>
02042>
02043>
02044>
02045>
02046>
02047>
02048>
02049>
02050>
02051>
02052>
02053>
02054>
02055>
02056>
02057>
02058>
02059>
02060>
02061>
02062>
02063>
02064>
02065>
02066>
02067>
02068>
02069>
02070>
02071>
02072>
02073>
02074>
02075>
02076>
02077>
02078>
02079>
02080>
02081>
02082>
02083>
02084>
02085>

*#

*#

#
*AREA 201 - Minor Flow to Masonry Court, Major Flow to Clearview Avenue

#

| CALI Area (ha)= .20
] o Total Imp(%)= 99.00 Dir. Conn.( 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .20 .00
Dep. Storage (mm)= 1.00 8.92
Average Slope )= 1.00 2.00
Length (m= 35.00
Mannings n = .013
Max.eff. Inten. (mm/hr)= 129.82
over (min) 1.00
Storage Coeff. (min)= 1.23
Unit Hyd. Tpeak (min)= 1.00
Unit Hyd. peak (cms)= .95
*TOTALS*
PEAK FLOW (cms)= .07 .00 .072 (i
TIME TO PEAK (hrs)= 1.33 1.37 1.333
RUNOFF VOLUME (mm)= 60.96 19.77 60.550
TOTAL RAINFALL (mm)= 61.96 61.96 61.962
RUNOFF COEFFICIENT = .98 .32 -977

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* = 74.0

la = Dep. Storage (Above)

) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

THAN THE STORAGE COEFFICIENT.

) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02086>
02087>
02088>
02089>
02090>
02091>
02092>
02093>
02094>
02095>
02096>
02097>
02098>
02099>
02100>
02101>
02102>
02103>
02104>
02105>
02106>
02107>
02108>
02109>
02110>
02111>
02112>
02113>
02114>
02115>
02116>
02117>
02118>
02119>
02120>

050:0008

02121>
02122>

*Note: Minor system for 201 outlets to storm sewer on Masonry Court
*Major overland flows proceed to Clearview Avenue

02123>
02124>
02125>
02126>
02127>
02128>
02129>
02130>
02131>
02132>
02133>
02134>
02135>
02136>
02137>
02138>
02139>
02140>
02141>

02142>
02143>

| COMPUTE DUALHYD | Average inlet capacities [CINLET] = .051 (cms)
| TotalHyd 01:201 1 Number of inlets in system [NINLET] 1
Total minor system capacity .051 (cms)
Total major system storage [TMJSTO] = 83.(cu.m.)
1Dz NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms) (hrs) mm) (cms)
TOTAL HYD. 01:201 .20 -072 1.333  60.550 -000
MAJOR SYST  02:201MJR -00 -000 -000 -000 -000
MINOR SYST  03:201mnr .20 -051 1.467 61.192 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 10.(cu.m.)
050:0009
#
*AREA 202 - Building Roof to Masonry Court
#
| CALI Area (ha)= .24
] o Total Imp(%)= 99.00 Dir. Conn. (%, 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= - .00
Dep. Storage (mm)= 1.00 8.92
Average Slope )= 1.00 2.00
Length (m= 15.00 10.00
Mannings n = .013 250
Max.eff. Inten. (mm/hr)= 129.82
over (min) 1.00
Storage Coeff. (min)= .74
Unit Hyd. Tpeak (min)= 1.00
Unit Hyd. peak (cms)= 1.26
*TOTALS*
PEAK FLOW (cms)= .09 .00 086 (i
TIME TO PEAK (hrs)= 1.33 1.38 1.333
RUNOFF VOLUME (mm)= 60.96 19.77 60.550
TOTAL RAINFALL (mm)= 61.96 61.96 61.962
RUNOFF COEFFICIENT = -98 .32 -977

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* = 74.0

la = Dep. Storage (Above)

) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

THAN THE STORAGE COEFFICIENT.

) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02144>
02145>
02146>
02147>
02148>
02149>
02150>
02151>
02152>
02153>
02154>
02155>
02156>
02157>
02158>
02159>
02160>
02161>
02162>
02163>
02164>
02165>
02166>
02167>
02168>
02169>
02170>
02171>
02172>
02173>
02174>
02175>

050:0010-

02176>
02177>

#
*AREA 203 - Minor Flow to Masonry Court, Major Flow to St. Matthews Avenue

#

1 Area (ha)= .15
1 Total Imp(%)= 99.00 Dir. Conn. (%, 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .15 .00
Dep. Storage (mm)= 1.00 8.92
Average Slope )= 1.00 2.00
Length (m= 15.00 10.00
Mannings n = .013 250
Max.eff. Inten. (mm/hr)= 129.82
over (min) 1.00
Storage Coeff. (min)= .74
Unit Hyd. Tpeak (min)= 1.00
Unit Hyd. peak (cms)= 1.26
*TOTALS*
PEAK FLOW (cms)= .05 .00 054 (i
TIME TO PEAK (hrs)= 1.33 1.38 1.333
RUNOFF VOLUME (mm)= 60.96 19.77 60.550
TOTAL RAINFALL (mm)= 61.96 61.96 61.962
RUNOFF COEFFICIENT = -98 .32 -977

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* = 74.0

la = Dep. Storage (Above)

) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

THAN THE STORAGE COEFFICIENT.

) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02178>
02179>
02180>
02181>
02182>
02183>
02184>
02185>
02186>
02187>
02188>
02189>
02190>
02191>
02192>
02193>
02194>
02195>
02196>
02197>
02198>
02199>
02200>
02201>
02202>
02203>
02204>
02205>
02206>
02207>
02208>
02209>

050:0011-

02210>
02211>

*Note: Minor system for 203 outlets to storm sewer on Masonry Court
*Major overland flows proceed to St. Matthews Avenue

| COMPUTE DUALHYD | Average inlet capacities [CINLET] .038 (cms)
| TotalHyd 04:203 1 Number of inlets in system [NINLET] 1
Total minor system capacity .038 (cms)
Total major system storage [TMJSTO] = 32.(cu.m.)
1Dz NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms) (hrs) mm) (cms)
TOTAL HYD. 04:203 .15 -054 1.333  60.550 -000
MAJOR SYST  05:ST.MAT -00 -000 -000 -000 -000

02212>
02213>
02214>
02215>
02216>
02217>
02218>
02219>
02220>
02221>
02222>
02223>
02224>

MINOR SYST  06:202mnr .15 -038 1.183 61.051 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 9.(cu.m.)
050:0012
4 1
*AREA 204 - Site Perimeter Uncontrolled to Masonry Court
# 1
| CALIB STANDHYD | Area (ha)= .
| 07:204 Total Imp(%)= 99.00 Dir. Conn.(%)=  99.00
IMPERVIOUS PERVIOUS (i)
Surface Area -04 -00
Dep. Storage 1.00 8.92
Average Slope 1.00 2.00
Length 3.00 3.00
Mannings n .013 .250
Max.eff. Inten. (mm/hr)= 129.82 48.40
over (min) 2.00
Storage Coeff. 2.27
Unit Hyd. Tpeak (mi 2.00
Unit Hyd. peak (cms; .52
*TOTALS*
PEAK FLOW .01 -00 .014 (
TIME TO PEAK 1.23 1.33 1.333
RUNOFF VOLUME 60.96 19.77 60.550
TOTAL RAINFALL 61.96 61.96 61.962
RUNOFF COEFFICIENT = .98 .32 -977
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
050:0013.
*ADD TOTAL DRAINAGE TO TANK
| ADD HYD (TOTANK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 01:202 .24 -086 1.33 60.55 -000
+1D2 03:201mnr -20 -051 1.47 61.19 -000
+1D3 06:202mnr .15 -038 1.18 61.05 -000
SUM 08:TOTANK .59 -175 1.33 60.90 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
050:0014
*Control to Masonry Court via orifice plate on outlet from tank
| ROUTE RESERVOIR 1 Requested routing time step = 1.0 min.
| IN>08:(TOTANK) |
| 0UT<06:(CTL-TA) 1 = OUTLFOW STORAGE TABLE
- OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) 1 (cms) (ha.m.)
-000 .0O00OE+00 1 -044  .2300E-01
-000 .5060E-02 1 -000 .0O000E+00
ROUTING RESULTS AREA QPEAK TPEAK R.V.
————————— (ha) (cms) (hrs) (mm)
(TOTANK) .59 -175 1.333 60.895
OUTFLOW<06: (CTL-TA) .59 -038 1.550 52.319
OVERFLOW<01: (OVF-TA) -00 -000 -000 -000
TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
CUMULATIVE TIME OF OVERFLOWS (hours)= -00
PERCENTAGE OF TIME OVERFLOWING )= -00
PEAK FLOW  REDUCTION [Qout/Qin](%)= 21.756
TIME SHIFT OF PEAK FLOW (min)= 13.00
MAXIMUM STORAGE ~ USED (ha.m.)=.2071E-01
*** WARNING: Outflow volume is less than inflow volume.
050:0015
*ADD TOTAL DRAINAGE TO MASONRY
| ADD HYD (MASONRY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 06:CTL-TANK .59 -038 1.55 52.32 -000
+1D2 07:204 .04 -014 1.33 60.55 -000
SUM 03:MASONRY .63 -042 1.50 52.84 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
050:0016
*ADD TOTAL DRAINAGE TO CLEARVIEW
| ADD HYD (CLEARVIEW ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 01:0VF-TANK -00 -000 -00 -00 -000
+1D2 02:201MJR .00 -000 -00 -00 -000
SUM 04:CLEARVIEW 00 -000 -00 -00 -000
050:0017
*ADD TOTAL DRAINAGE FROM SITE
| ADD HYD (PROP ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 03:MASONRY .63 -042 1.50 52.84 -000
+1D2 04:CLEARVIEW -00 -000 -00 -00 -000
+ID3 05:ST.MATT -00 -000 -00 -00 -000
SUM 09:PROP .63 -042 1.50 52.84 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
050:0018
*AREA CHECK
| ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 09:PROP .63 -042 1.50 52.84 -000
+1D2 10:EX .63 -189 1.33 51.59 -000
SUM 08:CHECK 1.26 -229 1.33 52.21 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
050:0019
* RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)
050:0002
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02225> 050:0002; 02364> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02226> 02365>

02227> 050:0002: 02366>

02228> 02367> 100:0006:

02229> 050:0002: 02368> *ADD TOTAL AREA CONTRIBUTING TO SITE DISCHARGE

02230> ** END OF RUN : 99 02369> ————————m e

02231> 02370> | ADD HYD (EX ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
02232> 02371> ————mmmm oo (ha) (cms) (hrs) (mm) (cms)
02233> 02372> 1D1 01:102 .12 -033 1.33 48.08 -000
02234> 02373> +1D2 02:101MJR .07 -079 1.33 58.92 -000
02235> 02374> +ID3 03:101mnr .44 -097 1.18 58.92 -000
02236> 02375>

02237> 02376> SUM 10:EX .63 -209 1.33 56.85 -000
02238> —————mmm 02377>

02239> | START | Project dir.: Q:\44795\100\SWM\SWMHYMO\ 02378> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

02240> —————mm—— Rainfall dir.: Q:\44795\100\SWM\SWMHYMO\ 02379>

02241> TZERO .00 hrs on 0 02380>

02242> METOU 2 (output = METRIC) 02381> 100:0007;

02243> NRUN 100 02382> 1
02244> NSTORM= 1 02383> *#

02245> # 1=BURL_100.stm 02384> *# PROPOSED CONDITIONS HYDROLOGIC MODELING

02246> 02385> *#

02247> 100:0002; 02386> *#

02248> *# 02387> 1
02249> *# Project Name: 1085 CLEARVIEW AVENUE 02388> *# |
02250> *# BURLINGTON, ONTARIO 02389> *AREA 201 - Minor Flow to Masonry Court, Major Flow to Clearview Avenue
02251> *# JOB NUMBER : 44795-100 02390> *# |
02252> *# Date DECEMBER 2018 02391>

02253> *# Modeller ALP 02392> | CALIB STANDHYD 1 Area .20

02254> *#  Company MTE CONSULTANTS INC. 02393> | 01:201 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
02255> *# File I 44795.DAT 02394>

02256> * 02395> IMPERVIOUS PERVIOUS (i)

02257> 02396> Surface Area .20 -00

02258> 100:0002; 02397> Dep. Storage 1.00 8.92

02259> ———-m——mm—mmmmm e 02398> Average Slope 1.00 2.00

02260> | READ STORM 1 Filename: 100-YR BURLINGTON CHICAGO STORM (4-HR DU 02399> Length 35.00 5.00

02261> | Ptotal= 67.72 mm| Comments: 100-YR BURLINGTON CHICAGO STORM (4-HR DU 02400> Mannings n = 013 -250

02262> — 02401>

02263> TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN 02402> Max.eff.Inten.(mm/hr)= 141.89 53.79

02264> hrs  mm/hr | hrs  mm/hr | hrs  mm/hr | hrs  mm/hr 02403> over (min) 4.00

02265> .17 4.865 | 1.17 34.553 | 2.17 11.126 | 3.17 5.800 02404> Storage Coeff. 3.78

02266> .33 5.538 | 1.33 141.892 | 2.33 9.547 | 3.33 5.406 02405> Unit Hyd. Tpeak (min 4.00

02267> .50 6.472 | 1.50 45.024 | 2.50 8.397 | 3.50 5.068 02406> Unit Hyd. peak (cms)= .29

02268> .67 7.868 | 1.67 24.526 | 2.67 7.521 | 3.67 4.776 02407> *TOTALS*

02269> .83 10.219 | 1.83 17.223 | 2.83 6.828 | 3.83 4.519 02408> PEAK FLOW (cms)= .08 -00 .078 (

02270> 1.00 15.170 | 2.00 13.447 | 3.00 6.266 | 4.00 4.292 02409> TIME TO PEAK (hrs; 1.33 1.37 1.333

02271> 02410> RUNOFF VOLUME (mm’ 66.72 23.36 66.290

02272> 02411> TOTAL RAINFALL (mm’ 67.72 67.72 67.724

02273> 100:0003; 02412> RUNOFF COEFFICIENT = -99 .34 -979

02274> * 02413>

02275> 02414> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

02276> *# 02415> CN* = 74.0 la = Dep. Storage (Above)

02277> *# EXISTING CONDITIONS HYDROLOGIC MODELING 02416> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

02278> *# 02417> THAN THE STORAGE COEFFICIENT.

02279> *# 02418> i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02280> 02419>

02281> *# 02420>

02282> *AREA 101 - Existing Commercial Lot 02421> 100:0008

02283> *# 02422> *Note: Minor system for 201 outlets to storm sewer on Masonry Court

02284> ————mmm oo 02423> *Major overland flows proceed to Clearview Avenue

02285> | CALIB STANDHYD 1 Area (ha)= .51 02424> —————mmm e

02286> | 01:101  DT= 1.00 | Total Imp(%)= 82.00 Dir. Conn.(’ 82.00 02425> | COMPUTE DUALHYD | Average inlet capacities [CINLET] = .051 (cms)
02287> 02426> | TotalHyd 01:201 | Number of inlets in system [NINLET] = 1

02288> IMPERVIOUS PERVIOUS (i) 02427> ————————-—— ———— e Total minor system capacity = .051 (cms)
02289> Surface Area (ha)= - .09 02428> Total major system storage [TMJSTO] = 83.(cu.m.)
02290> Dep. Storage (nm)= 1.00 8.92 02429>

02291> Average Slope )= 1.00 2.00 02430> 1Dz NHYD AREA QPEAK TPEAK R.V. DWF
02292> Length (m= 10.00 5.00 02431> (ha) (cms) (hrs) mm) (cms)
02293> Mannings n = -013 -250 02432> TOTAL HYD. 01:201 .20 -078 1.333 66.290 -000
02294> 02433>

02295> Max.eff.Inten.(mm/hr)= 141.89 55.67 02434> MAJOR SYST  02:201MJR -00 -000 -000 -000 -000
02296> over (min) 1.00 3.00 02435> MINOR SYST  03:201mnr .20 -051 1.183 67.070 -000
02297> Storage Coeff. (min)= .56 (ii)  3.12 (ii) 02436>

02298> Unit Hyd. Tpeak (min)= 1.00 3.00 02437> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

02299> Unit Hyd. peak (cms)= 1.42 .37 02438>

02300> *TOTALS* 02439> Maximum MAJOR SYSTEM storage used = 14.(cu.m.)

02301> PEAK FLOW (cms)= .16 .01 .176 (i 02440>

02302> TIME TO PEAK (hrs)= 1.32 1.35 1.333 02441>

02303> RUNOFF VOLUME (mm)= 66.72 23.36 58.918 02442> 100:0009;

02304> TOTAL RAINFALL (mm)= 67.72 67.72 67.724 02443> *# |
02305> RUNOFF COEFFICIENT = -99 .34 -870 02444> *AREA 202 - Bu ing Roof to Masonry Court

02306> 02445> *# |
02307> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 02446> ——————mm e

02308> CN* = 74.0 la = Dep. Storage (Above) 02447> | CALIB STANDHYD Area  (ha)= 24

02309> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 02448> | 01:202 Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00

02310> THAN THE STORAGE COEFFICIENT. 02449>

02311> ) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 02450> IMPERVIOUS PERVIOUS (i)

02312> 02451> Surface Area - -00

02313> 02452> Dep. Storage 1.00 8.92

02314> 100:0004 02453> Average Slope 1.00 2.00

02315> *Note: Minor system for commercial lot outlets to storm sewer on Masonry Court 02454> Length 15.00 10.00

02316> *Major overland flows proceed to Clearview Avenue 02455> Mannings n = .013 -250

02317> —————mmm e 02456>

02318> | COMPUTE DUALHYD | Average inlet capacities [CINLET] .097 (cms) 02457> Max.eff. Inten. (nm/hr)= 141.89 51.83

02319> | TotalHyd 01:101 1 Number of inlets in system [NINLET] 1 02458> over (min) 5.00

02320> Total minor system capacity .097 (cms) 02459> Storage Coeff. 4.71

02321> Total major system storage [TMJSTO] = 0.(cu.m.) 02460> Unit Hyd. Tpeak (min 5.00

02322> 02461> Unit Hyd. peak (cms)= 24

02323> 1Dz NHYD AREA QPEAK TPEAK R.V. DWF 02462> *TOTALS*

02324> (ha) (cms) (hrs) ) (cns) 02463> PEAK FLOW (cms)= .09 .00 1094 (

02325> TOTAL HYD. 01:101 .51 -176 1.333 58.918 -000 02464> TIME TO PEAK (hrs)= 1.33 1.38 1.333

02326> 02465> RUNOFF VOLUME (mm’ 66.72 23.36 66.290

02327> MAJOR SYST  02:101MJR .07 -079 1.333 58.918 -000 02466> TOTAL RAINFALL (mm’ 67.72 67.72 67.724

02328> MINOR SYST  03:101mnr .44 -097 1.183 58.918 -000 02467> RUNOFF COEFFICIENT = -99 .34 -979

02329> 02468>

02330> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 02469> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

02331> 02470> CN* = 74.0 la = Dep. Storage (Above)

02332> 02471> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

02333> 100:0005; 02472> THAN THE STORAGE COEFFICIENT.

02334> *# 02473> i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

02335> *AREA 102 - Existing Dwelling Lots to St. Matthews Avenue 02474>

02336> *# 02475>

02337> - 02476> 100:0010-

02338> | CALI Area  (ha)= 12 02477> *#

02339> | O Total Imp(%)= 57.00 Dir. Conn.(%, 57.00 02478> *AREA 203 - Minor Flow to Masonry Court, Major Flow to St. Matthews Avenue
02340> 02479> *# |
02341> IMPERVIOUS PERVIOUS (i) 02480> ———————m—m

02342> Surface Area (ha)= . .05 02481> | CALIB STANDHYD | Area  (ha)= .15

02343> Dep. Storage (mm)= 1.00 8.92 02482> | 04:203 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00

02344> Average Slope )= 1.00 2.00 02483>

02345> Length m= 15.00 5.00 02484> IMPERVIOUS PERVIOUS (i)

02346> Mannings n = .013 .250 02485> Surface Area - -00

02347> 02486> Dep. Storage 1.00 8.92

02348> Max.eff.Inten.(mm/hr)= 141.89 55.67 02487> Average Slope 1.00 2.00

02349> over (min) 1.00 02488> Length 15.00 10.00

02350> Storage Coeff. (min)= 71 02489> Mannings n = 013 250

02351> Unit Hyd. Tpeak (min)= 1.00 02490>

02352> Unit Hyd. peak (cms)= 1.28 02491> Max.eff. Inten. (m/hr)= 141.89 51.83

02353> *TOTALS* 02492> over (min) 5.00

02354> PEAK FLOW (cms)= .03 .01 .033 (i 02493> Storage Coeff. 4.71

02355> TIME TO PEAK (hrs)= 1.32 1.35 1.333 02494> Unit Hyd. Tpeak (min 5.00

02356> RUNOFF VOLUME (mm)= 66.72 23.36 48.076 02495> Unit Hyd. peak (cms)= .24

02357> TOTAL RAINFALL (mm)= 67.72 67.72 67.724 02496> *TOTALS*

02358> RUNOFF COEFFICIENT = -99 .34 -710 02497> PEAK FLOW .06 -00 .059 (

02359> 02498> TIME TO PEAK 1.33 1.38 1.333

02360> (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 02499> RUNOFF VOLUME 66.72 23.36 66.290

02361> CN* = 74.0 la = Dep. Storage (Above) 02500> TOTAL RAINFALL 67.72 67.72 67.724

02362> ) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 02501> RUNOFF COEFFICIENT = -99 .34 -979

02363> THAN THE STORAGE COEFFICIENT. 02502>
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02503>
02504>
02505>
02506>
02507>
02508>
02509>
02510>
02511>
02512>
02513>
02514>
02515>
02516>
02517>
02518>
02519>
02520>
02521>
02522>
02523>
02524>
02525>
02526>
02527>
02528>
02529>
02530>
02531>
02532>
02533>
02534>
02535>
02536>
02537>
02538>
02539>
02540>
02541>
02542>
02543>
02544>
02545>
02546>
02547>
02548>
02549>
02550>
02551>
02552>
02553>
02554>
02555>
02556>
02557>
02558>
02559>
02560>
02561>
02562>
02563>
02564>
02565>
02566>
02567>
02568>
02569>
02570>
02571>
02572>
02573>
02574>
02575>
02576>
02577>
02578>
02579>
02580>
02581>
02582>
02583>
02584>
02585>
02586>
02587>
02588>
02589>
02590>
02591>
02592>
02593>
02594>
02595>
02596>
02597>
02598>
02599>
02600>
02601>
02602>
02603>
02604>
02605>
02606>
02607>
02608>
02609>
02610>
02611>
02612>
02613>
02614>
02615>
02616>
02617>
02618>
02619>
02620>
02621>
02622>
02623>
02624>
02625>
02626>
02627>
02628>
02629>
02630>
02631>
02632>
02633>
02634>
02635>
02636>
02637>
02638>
02639>
02640>
02641>

¢

i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)

) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

100:0011-

*Note: Minor system for 203 outlets to storm sewer on Masonry Court

*Major overland flows proceed to St. Matthews Avenue

| COMPUTE DUALHYD | Average et capacities  [CINLET] .038 (cms)
| TotalHyd 04:203 1 Number of inlets in system [NINLET] 1
Total minor system capacity .038 (cms)
Total major system storage [TMJSTO] = 32.(cu.m.)
1Dz NHYD AREA QPEAK TPEAK R.V. DWF
(ha) (cms) (hrs) mm) (cms)
TOTAL HYD. 04:203 .15 -059 1.333 66.290 -000
MAJOR SYST  05:ST.MAT -00 -000 -000 -000 -000
MINOR SYST  06:202mnr .15 -038 1.183 66.855 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Maximum MAJOR SYSTEM storage used = 11.(cu.m.)
100:0012
# 1
*AREA 204 - Site Perimeter Uncontrolled to Masonry Court
# 1
| CALIB STANDHYD | Area (ha)= .
| 07:204 D .00 | Total Imp(C%)= 99.00 Dir. Conn.(%)= 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= - .00
Dep. Storage (mm)= 1.00 8.92
Average Slope )= 1.00 2.00
Length (m= 3.00 3.00
Mannings n = .013 .250
Max.eff. Inten. (mm/hr)= 141.89 57.47
over (min) 1.00 2.00
Storage Coeff. (min)= .27 2.13
Unit Hyd. Tpeak (min)= 1.00 2.00
Unit Hyd. peak (cms)= 1.66 .54
*TOTALS*
PEAK FLOW (cms)= .02 .00 016 (i
TIME TO PEAK (hrs)= 1.23 1.33 1.333
RUNOFF VOLUME (mm)= 66.72 23.36 66.290
TOTAL RAINFALL (mm)= 67.72 67.72 67.724
RUNOFF COEFFICIENT = -99 .34 -979
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 74.0 la = Dep. Storage (Above)
) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
100:0013.
*ADD TOTAL DRAINAGE TO TANK
| ADD HYD (TOTANK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 01:202 .24 -094 1.33 66.29 -000
+1D2 03:201mnr .20 -051 1.18 67.07 -000
+1D3 06:202mnr .15 -038 1.18 66.85 -000
SUM 08:TOTANK .59 -183 1.33 66.70 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
100:0014
*Control to Masonry Court via orifice plate on outlet from tank
| ROUTE RESERVOIR 1 Requested routing time step = 1.0 min.
IN>08: (TOTANK) |
= OUTLFOW STORAGE TABLE =:
OUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m.) 1 (cms) (ha.m.)
-000 .0000E+00 1 -044  .2300E-01
-000 .5060E-02 1 -000 .0000E+00
ROUTING RESULTS AREA QPEAK TPEAK R.V.
—————————————————— (ha) (cms) (hrs) (mm)
INFLOW >08: (TOTANK) .59 -183 1.333 66.698
OUTFLOW<06: (CTL-TA) .59 -043 1.533 58.122
OVERFLOW<01: (OVF-TA) -00 -000 -000 -000
TOTAL NUMBER OF SIMULATED OVERFLOWS 0
CUMULATIVE TIME OF OVERFLOWS (hours; -00
PERCENTAGE OF TIME OVERFLOWING )= -00
PEAK FLOW  REDUCTION [Qout/Qin](%
TIME SHIFT OF PEAK FLOW
MAXIMUM STORAGE ~ USED
*** WARNING: Outflow volume is less than inflow volume.
100:0015
*ADD TOTAL DRAINAGE TO MASONRY
| ADD HYD (MASONRY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
- (ha) (cms) (hrs) (mm) (cms)
1D1 06:CTL-TANK .59 -043 1.53 58.12 -000
+1D2 07:204 .04 -016 1.33 66.29 -000
SUM 03:MASONRY .63 -046 1.50 58.64 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
100:0016
*ADD TOTAL DRAINAGE TO CLEARVIEW
| ADD HYD (CLEARVIEW ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 01:0VF-TANK -00 -000 -00 -00 -000
+1D2 02:201MJR -00 -000 -00 -00 -000
SUM 04:CLEARVIEW 00 -000 -00 -00 -000
100:0017
*ADD TOTAL DRAINAGE FROM SITE
| ADD HYD (PROP ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
1D1 03:MASONRY .63 -046 1.50 58.64 -000
+1D2 04:CLEARVIEW -00 -000 -00 -00 -000
+ID3 05:ST.MATT -00 -000 -00 -00 -000
SUM 09:PROP .63 -046 1.50 58.64 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

02642>
02643>
02644>
02645>
02646>
02647>
02648>
02649>
02650>
02651>
02652>
02653>
02654>
02655>
02656>
02657>
02658>
02659>
02660>
02661>
02662>
02663>
02664>
02665>
02666>
02667>
02668>
02669>
02670>
02671>
02672>
02673>
02674>
02675>
02676>
02677>
02678>
02679>
02680>
02681>
02682>
02683>
02684>

100:0018
*AREA CHECK
| ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
(ha) (cms) (hrs) (mm) (cms)
1D1 09:PROP .63 -046 1.50 58.64 -000
+1D2 10:EX .63 -209 1.33 56.85 -000
SUM 08:CHECK 1.26 -253 1.33 57.75 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
100:0019
* RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)
100:0002
100:0002
100:0002
100:0002
100:0002
FINISH
WARNINGS / ERRORS / NOTES
002:0014 ROUTE RESERVOIR
*** WARNING: Outflow volume than inflow volume.
*** WARNING: Outflow volume than inflow volume.
*** WARNING: Outflow volume than inflow volume.
Outflow volume is less than inflow volume.
Outflow volume less than inflow volume.
= Outflow volume less than inflow volume.
Simulation ended on 2019-01-11 at 14:01:34

MTE Consultants Inc.

Page 9
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7.4.9.4.

ONTARIO BUILDING CODE 2012

DIVISION B

(2) The part of the fixture outlet pipe that is common to
three compartments of a sink shall be one size larger than
the largest fixture outlet pipe of the compartments that it
serves.

(3) Where clothes washers do not drain to a laundry tray,
the trap inlet shall be fitted with a vertical standpipe that is
not less than 600 mm long measured from the trap weir and
the top of the standpipe shall terminate above the flood level
rim of the clothes washer it serves.

7.4.9.4. Minimum Size of Building Drains
and Sewers

(1) Every sanitary building drain and every sanitary
building sewer shall be at least 4 in. in size.

(2) Every storm building drain and every storm building
sewer shall be at least 4 in. in size.

7.4.10. Hydraulic Loads

7.4.101. Total Load on a Pipe
(1) The hydraulic load on a pipe is the total load from,

(a) every fixture that is connected to the system
upstream of the pipe,

(b) every fixture for which provision is made for future
connection upstream of the pipe, and

(c) all roofs and paved surfaces that drain into the
system upstream of the pipe.

7.4.10.2. Hydraulic Loads for Fixtures

(1) The hydraulic load from a fixture that is listed in
Table 7.4.9.3. is the number of fixture units set forth in the
Table.

(2) Except as provided in Sentence (1), the hydraulic
load from a fixture that is not listed in Table 7.4.9.3. is the
number of fixture units set forth in Table 7.4.10.2. for the
trap of the size that serves the fixture.

Table 74.10.2.
Permitted Hydraulic Load from a Fixture Based on
Size of Trap

Forming Part of Sentence 7.4.10.2.(2)

7.4.10.3. Hydraulic Loads from Fixtures
with Continuous or Semi-continuous Flow

(1) Except as provided in Sentence (2), the hydraulic
load from a fixture that produces a continuous flow, such as
a pump or an air-conditioning fixture, is 31.7 fixture units for
each litre per second of flow.

(2) Where a fixture or equipment that produces a
continuous or semi-continuous flow drains to a storm
drainage system, the hydraulic load from the fixture is 900
litres for each litre per second of flow.

(3) The hydraulic load from a fixture or equipment that
produces a semi-continuous flow shall conform to Table
7.4.10.3.

Table 7.4.10.3.
Maximum Permitted Hydraulic Load from Fixtures
with Semi-continuous Flows

Forming Part of Sentence 7.4.10.3.(3)

Item Column 1 Column 2 |Column 3
Maximum Permitted Flows by Trap Size
Trap Size, in. |Flow, L/s Hydraulic
Loqd, fixture
units
1. 1% 0.00-0.090 3
2. 2 0.091-0.190 |6
3. 3 0.191-0.850 |27
4. 4 0.851-5.700 |180

7.4.10.4. Hydraulic Loads from Roofs or
Paved Surfaces

(1) Except as provided in Sentence (2), the hydraulic
load in litres from a roof or paved surface is the maximum
15 min rainfall determined in conformance with MMAH
Supplementary Standard SB-1, “Climatic and Seismic
Data”, multiplied by the sum of,

(a) the area in square metres of the horizontal projection
of the surface drained, and

(b) one-half the area in square metres of the largest
adjoining vertical surface.

(2) Flow control roof drains may be installed provided,

Copyright by Paperless (all rights reserved)

Item | Column 1 Column 2 (a) the maximum drain down time does not exceed 24 h,
Size of Trap, in. Hydraulic Load, fixture (b) the roof structure is designed to carry the load of the
units stored water,
1. 1% 1 (¢) one or more scuppers are installed not more than 30
2 1 2 m apart along the perimeter of the building so that,
3. 2 3 (i) the scuppers are designed to handle at least
200% of the 15-minute rainfall intensity, and
4. 2% 4
5 3 5 (i) the maximum depth of controlled water is
6. 2 5 limited to 150 mm,
: (d) they are located not more than 15 m from the edge of
the roof and not more than 30 m from adjacent drains, and
(e) there is at least one drain for each 900 m>.
B7-26

Reproduction authorized per License Agreement with Brian Abbey (Adtek Building Consultants) 3/17/2013 4:10:17 PM



Ontario

MMAH Supplementary Standard SB-1

2012

Iz ] il Bl il ol 5l ] Zl I 0l ] ] Il ] 5 ¥ E £ | Lunjog
E¥iD | BWD | BS0D | V60D | oEbD | 2¥D | EED | ¥D 05! DED) D& BO B e |2z | 6z | w2 | & | s K[EpLR
BErD | BOOD | SED | f500 | se0D | oED | EED | ED 02l T 055 i & pses | 22 | 62 | e | s | 0k uepiag
B0 | s | osoo | eeoo | osio | ewD | eeo | v 0gl ] 08l if B pee | w2 | e | B ] s | sm LBpsEs]
BECD | BOOD | 820D | f500 | S60D | 6ED | OEOD | KD 08l il D&% EDl e pees | 12 | B | s | e | o LEAD]
LoD | o | ssoo | seoo | omen | oevo | oseo | v 0Bl 066 05E EDl B oee | #2 | oe | oe | B | o IEEHIpI]
oo | ezon | EeoD | odo | oizo | evD | EEo | vD o8l [0 i1 Zh 74 ooy | k2 | 62 | v | 2 | SR D UCUBSE]
0ZED | EsvD | OEVD | oo | oEsD | SED | 220 | KD ool [&E 05s Zh 74 o6y | 22 | 0B | & | & | sw eang deeg
oD | S | aso0 | weoo | 020 | w0 | sED | vD 08l [0F T [0l % oee | ¥2 | 1E | B | - | s ELLNDD
oiED | ssn | owo | oo | oewo | o | zeo | vD 0gl [66 DEL EDl % oeey | ez | oE | & | e | s IEMLLDT)
oD | oEvo | oeoD | f600 | oEbD | 6ED | OED | KD 08l &6 & if B oty | ez | 62 | ez | 1z | o6l poow Eunpg
BECD | sEovD | 1EoD | osio | oezD | 6¥0 | BED | KD o8l 66 2T ¥ 7 oeee | E2 | 62 | ez | 1= | sou BLDOED
veo0 | BlvD | ¥so0 | B6DD | oevo | seo | ezo | ED ] GR GG Zh € oes | 12 | 62 | e | ve | s BLEILFOD
pecD | szvn | Gevo | oso | o@D | e¥0 | BEo | ¥D o8l GZE oo ¥E 7] oeee | £2 | 62 |- | 12 | o6 Eurooog
seon | savn | wewo | oevo | oeo | seo | ezo | vo 0zl 56 Ok B0l 5 oosy | £ | oe | - | se | 0z E T )
pero | mvn Josoo | eeo | ozo | ewo | eeo | v 0ol oool 0IE E0l -] DGl Y g6z |6-]| o- ] o woy
eevo | e |esoo | zeoo | ozvo | ewD | 20 | vD ol GZLL 0IE EDl BE oy | zz | ez | e | 6 | sz iEgeg
B0 | SivD | osoo | 2600 | omeo | evo | EED | ¥D 0El &6 o0e E0l ) oee | ov2 | e | oB- | o | om WELg e
sero | ewvn | evo | ssoo | seoD | oeo | ezo | vo ] ] DES Il e oes | 1z | 2 ge- | se | e nEEEEYT
ioo | oo | zsoo | oeoo | oeto | evo | eeo | wo OBl oool 7] EDl 5z poee | ez | ooe | 6- | o | o BIESLED
oD | waoo | seoo | oevo | osn | oewn | s [ ¥oD 0¥l Gk o T3 ) (3] g |oe |5z |ex|oe LEAED
oezo | BevD | ozio | oszo | oesn | 1wD | ZeD | vD ogl &6 OEL B ) oeey | E2 | oe | sz | = | sEL ECEL] LDEET
g0 | ezvn | oevo | ozvo | ouo | seo | ezo | vo 0zl [ oe B0l ) oiey | ez | oe | me- | v | s unfuuLes
wero | szvo | seoo | osio | oezo | wwo | zeo | wo 0gl ] OE: I ) oeey | ez | oe | s | ez | oo puCHEQHLET
eavo | B | oeoo | oovo | oeo | seo | eZD | vD 0gl [EE 1] ELL 5 5] g | 6z |oe- | mi- | s ebpuguen
oeto | zavo | wsoo | oo | ozeo | swo | seo | ¥ 0gl [T [ E0l £Z owee | EZ | e | E- ] o] o g
ki lala ]
vad | lozrs |loirs | (sobs | fzobs | os | ow B Bt IETITRN MG ) pet |em | o | w |usz]
SENEsAd | Sdoad MOEG 2 -
._”_nm.m.m H_W Py Eil sleg | wEzdny AuErey ol uegeon]
i mnv“..mwmﬂ”mmaun : e Busag | jenuy eeubieg T 3
PR Apno
OURILQ LI SUDNEIDT PA2AaS 10) eeg ufiisag
(Pwod) 771 2jqe L i

January 1, 2015

Effective Date

SB-1

]
Issued October 24, 2014

Page 12



1085 Clearview Avenue

City of Burlington ‘h M E
STORMWATER MANAGEMENT — I
A =

Project Number: 44795-100
Date: January 8, 2019
File: Q:\44795\100\SWM\44795-100 SWM Calculations.xlsx

Ponding Calculations

Catchment Flow Description

201 0.051 .
203 0.038 WATTS Area Drain

STAGE-STORAGE-DISCHARGE RELATIONSHIP FOR OVERFLOW TO CLEARVIEW AVENUE

- Incremental Cumulative
Description Stage Area Volume Volume
m m2 m* m*
T/G AD5 & AD6 104.45 0.00 0.0 0.0
104.55 91.18 4.6 4.6
T/G AD4 104.65 352.95 22.2 26.8
Max 0.3m ponding 104.75 776.17 56.5 83.2

STAGE-STORAGE-DISCHARGE RELATIONSHIP FOR OVERFLOW TO CLEARVIEW AVENUE

- Incremental Cumulative
Description Stage Area Volume Volume
m m2 m”® m*
T/G AD7 104.30 0.00 0.0 0.0
104.40 33.60 1.7 1.7
104.50 134.47 8.4 10.1
Max 0.3m ponding 104.60 312.54 22.4 324




Stormceptor: 1% rorTERRR

Detailed Stormceptor Sizing Report — 1085 Clearview Avenue

Project Information & Location

1085 Clearview Avenue 44795-100

Ontario

12/3/2018

Burlington

Canada
Designer Information EOR Information (optional)

Alexandra Porco

MTE Consultants Inc.

519-743-6500

aporco@mte85.com

Stormwater Treatment Recommendation

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
within the project are listed in the below Sizing Summary table.

Site Name 1085 Clearview Avenue
Recommended Stormceptor Model STC 1000
Target TSS Removal (%) 80.0
TSS Removal (%) Provided 80
PSD Fine Distribution
Rainfall Station HAMILTON A

The recommended Stormceptor model achieves the water quality objectives based on the selected
inputs, historical rainfall records and selected particle size distribution.

Stormceptor Sizing Summary

Stormceptor Model % TgrSO\Ffi?jrggval
STC 300 0
STC 750 o
| scuw0 [ s ]

STC 1500 81

STC 2000 ”

STC 3000 85

STC 4000 88

STC 5000 89

STC 6000 920

STC 9000 93
STC 10000 93
STC 14000 o5

StormceptorMAX Custom

Stormceptor Detailed Sizing Report — Page 1 of 7
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Stormceptor

The Stormceptor oil and sediment separator is sized to treat stormwater runoff by removing pollutants through gravity
separation and flotation. Stormceptor’s patented design generates positive TSS removal for each rainfall event, including
large storms. Significant levels of pollutants such as heavy metals, free oils and nutrients are prevented from entering
natural water resources and the re-suspension of previously captured sediment (scour) does not occur.

Stormceptor provides a high level of TSS removal for small frequent storm events that represent the majority of annual
rainfall volume and pollutant load. Positive treatment continues for large infrequent events, however, such events have
little impact on the average annual TSS removal as they represent a small percentage of the total runoff volume and
pollutant load.

Design Methodology

Stormceptor is sized using PCSWMM for Stormceptor, a continuous simulation model based on US EPA SWMM. The
program calculates hydrology using local historical rainfall data and specified site parameters. With US EPA SWMM's
precision, every Stormceptor unit is designed to achieve a defined water quality objective. The TSS removal data
presented follows US EPA guidelines to reduce the average annual TSS load. The Stormceptors unit process for TSS
removal is settling. The settling model calculates TSS removal by analyzing:

* Site parameters

+ Continuous historical rainfall data, including duration, distribution, peaks & inter-event dry periods

« Particle size distribution, and associated settling velocities (Stokes Law, corrected for drag)

* TSS load

* Detention time of the system

Hydrology Analysis

PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data.
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour).

Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical
rainfall data analyses presented in this section.

Rainfall Station

State/Province Ontario Total Number of Rainfall Events 3863
Rainfall Station Name HAMILTON A Total Rainfall (mm) 20907.2

Station ID # 3194 Average Annual Rainfall (mm) 614.9
Coordinates 43°10'N, 79°56'W Total Evaporation (mm) 1538.9
Elevation (ft) 77 Total Infiltration (mm) 3532.9
Years of Rainfall Data 34 Total Rainfall that is Runoff (mm) 15835.4

Runoff modules.

assistance.

Notes

+ Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and

* Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
 For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design

Stormceptor Detailed Sizing Report — Page 2 of 7




Stormceptor: 1% rorTERRR

Drainage Area

Up Stream Storage

0.000 0.000
0.000 0.079
0.000 0.081
0.002 0.082
0.005 0.084

Water Quality Objective Up Stream Flow Diversion

Design Details

Particle Size Distribution (PSD)

Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such as
metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size
Distribution (PSD) that was selected to define TSS removal for the Stormceptor design.

20.0 20.0 1.30
60.0 20.0 1.80
150.0 20.0 2.20
400.0 20.0 2.65
2000.0 20.0 2.65

Stormceptor Detailed Sizing Report — Page 3 of 7
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Site Name 1085 Clearview Avenue

Site Details

Drainage Area Infiltration Parameters
Horton’s equation is used to estimate infiltration

61.98

Surface Characteristics 10.16

0.00055

0.01

Evaporation

Dry Weather Flow

Maintenance Frequency

TSS Loading Parameters

Buildup/Wash-off Parameters TSS Availability Parameters

Stormceptor Detailed Sizing Report — Page 4 of 7
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Cumulative Runoff Volume by Runoff Rate

Cumulative Runoff Volume

Runoff Rate (L/s) Runoff Volume (m3) Volume Over (m3) (%)
1 29175 64821 31.0
4 65435 28549 69.6
9 81237 12754 86.4
16 87932 6056 93.6
25 90928 3061 96.7

36 92418 1571 98.3
49 93210 779 99.2
64 93685 304 99.7
81 93980 9 100.0
100 93989 0 100.0
121 93989 0 100.0

Cumulative Runoff Volume by Runoff Rate

For area: 0.59(ha), imperviousness: 83.0%, rainfall station: HAMILTON A
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Rainfall Event Analysis

[ ]
I5% FORTERRA

Rainfall Depth No. of Events Percentage of Total Total Volume (mm) |Percentage of Annual
(mm) Events (%) Volume (%)
6.35 2852 73.8 4781 22.9
12.70 515 13.3 4749 22.7
19.05 254 6.6 3943 18.9
25.40 112 29 2471 11.8
31.75 61 1.6 1736 8.3
38.10 28 0.7 985 4.7
44.45 11 0.3 461 2.2
50.80 9 0.2 417 2.0
57.15 9 0.2 493 2.4
63.50 8 0.2 489 2.3
69.85 0 0.0 0 0.0
76.20 0 0.0 0 0.0
82.55 0 0.0 0.0
88.90 0 0.0 0.0
95.25 2 0.1 181 0.9

101.60 1 0.0 97 0.5
107.95 1 0.0 106 0.5
114.30 0 0.0 0 0.0
120.65 0 0.0 0 0.0
Frequency of Occurence by Rainfall Depths
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For Stormceptor Specifications and Drawings Please Visit:
http://www.imbriumsystems.com/technical-specifications
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