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INTRODUCTION AND BACKGROUND

1.1
OVERVIEW
S. Llewellyn & Associates Limited has been retained by Jacan Construction Ltd. to
provide consulting engineering services for the proposed development at 1110 Lorne
Park Road in the City of Mississauga (see Figure 1.0 for location plan). This report will
outline the functional servicing and the stormwater management strategy for the
proposed development.
The proposed development consists of constructing a 2-storey 7 unit townhouse building
with a gross floor area of approximately 1468m2. The proposed site will also include
driveways, concrete walkways and landscaped areas.
This report will provide detailed information of the proposed servicing scheme for this
development has been specifically to address issues raised by the City of Mississauga
with respect to the storm drainage outlet for the site. Please refer to the site engineering
plans prepared by S. Llewellyn and Associates Limited and the site plan prepared by
Eugene Kuan Architects for additional information.

1.2
BACKGROUND INFORMATION
The following documents were referenced in the preparation of this report:
Ref. 1: MOE Stormwater Management Practices Planning and Design Manual (Ministry
of Environment, March 2003)
Ref. 2: Development Requirements Manual (City of Mississauga, September 2016)
Ref. 3: Green Development Standards (City Mississauga, December 2010)
Ref. 4: Public Works Design, Specifications & Procedures Manual – Sanitary Sewer
Design Criteria (Region of Peel, March 2017)
Ref. 5: Public Works Design, Specifications & Procedures Manual – Watermain Design
Criteria (Region of Peel, June 2010)
Ref. 6: Geotechnical Investigation for the Proposed Office Building at 1110 Lorne Park
Road, City of Mississauga, Ontario (Soil Probe Ltd., February 9, 2011)
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Figure 1.0 – Location Plan

2.0

STORMWATER MANAGEMENT

The following stormwater management (SWM) criteria is required by the City of
Mississauga:
Quantity Control
The stormwater discharge rate from the proposed site shall be controlled to the 2 year
event pre-development conditions discharge rate for all storm events up to and including
the 100-year event.
Quality Control
The stormwater runoff from the proposed condition site must meet Enhanced (Level 1)
stormwater quality control (80% TSS removal, 90% average annual runoff treatment).
Erosion Control
Erosion and sediment control measures will be implemented in accordance with the
standards of the City of Mississauga.
Water Balance
5mm of storm water run off from entire site must infiltrated on-site.
S. Llewellyn & Associates Limited
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2.1
EXISTING CONDITIONS
In the existing condition, the site consists entirely of pervious areas. The site is bound by
existing residential buildings to the west, Lorne Park Road to the north, Albertson
Crescent to the east and by Bramblewood Lane to the south. In the existing condition, the
entire site sheet drains toward Bramblewood Lane where it is captured by the existing
ditches and then drains easterly towards Albertson Crescent. An existing 300mm
diameter culvert crossing is located under Albertson Crescent that directs flow to the
existing ditch on the east side of road that then drains southerly.
One catchment area, Catchment 101, has been identified in the existing condition.
Catchment 101 represents the drainage area for the entire site, which sheet drains to
Bramblewood Lane. See Table 2.1 below and the Pre-Development Storm Drainage Area
Plan in Appendix A for details.
Table 2.1 – Existing Conditions Catchment Areas
Catchment
ID

Description

Area
(ha)

Percent
Impervious

Run-off
Coefficient

101

Entire site

0.14

0%

0.25

An analysis was performed on Catchment 101 using the Rational Method for the 2-year
to 100-year City of Mississauga design storms. A summary of the results can be found in
the Table 2.2.
Table 2.2 – Existing Condition Site Discharge
Area (ha)

Intensity (mm/hr) A

Discharge (m3/s)A

2-Yr Event

0.14

75.359

0.007

100-Yr Event

0.14

176.312

0.017

Storm Event

A

based on time-of-concentration = 10 min.

2.2
PROPOSED CONDITIONS
It is proposed to develop the site by constructing a 2-storey 7 unit townhouse building
with associated driveways, concrete curb/sidewalk and landscaped areas. It is proposed
to service the site with a private storm sewer system designed and constructed in
accordance with the standards and specifications of the City of Mississauga.
Two catchment areas, Catchment 201 and 202, have been identified in the proposed
condition. Catchment 201 represents the drainage area for the small portion of the site
that will remain uncontrolled, sheet draining to Albertson Crescent. Catchment 202
represents the drainage area for the majority of the site which will be captured and
controlled by the proposed storm sewer system. See Table 2.3 below and the PostDevelopment Drainage Area Plan in Appendix A for details.

S. Llewellyn & Associates Limited

Page 3 of 10

18091 – Lorne Park Road

August 2020

Table 2.3 – Proposed Condition Catchment Areas
Catchment
ID

Description

Area
(ha)

Percent
Impervious

Run-off
Coefficient

201

Uncontrolled to Albertson Lane

0.02

73%

0.74

202

Roof & rear yard infiltrated on-site

0.12

53%

0.60

The original servicing design for this developed included a storm sewer outlet to the
existing 250 mm diameter storm sewer on Lorne Park Road along with on-site quantity
control in the form of underground storage. Upon review of the original submission, the
City of Mississauga indicated that there was no available capacity in the Lorne Park Road
storm sewer for any additional flow. As such, two other alternative were explored for a
storm outlet for the development. The first alternative involved the extension of the
existing storm located on Bramblewood Lane which is located approximately 60 m
southwest of the development. In addition to the cost of extending municipal storm
sewers, a capacity review of the existing system indicated that downstream sections of
existing storm sewer within the public right-of-way and side yards of private residences
were already operating over-capacity. This option was rejected due to the cost and
disruption to existing residents in the area. The second potential outlet reviewed was the
ditch on the east side of Albertson Crescent which is better defined and deeper than the
ditch on the west side. However, upon review it was determined that it was too shallow to
provide an outlet invert that would allow for sufficient cover on the road crossing.
A review of the geotechnical information (ref. 6) shows that starting at approximately 2m
below existing grade, particularly along the west side of the site (boreholes 1, 2 and 5),
the site is underlain with fine sand with traces of silt. Since provision for a typical storm
sewer outlet pipe is problematic for this development and the geotechnical conditions are
favourable, it is proposed to provide full capture and on-site infiltration of all storm events
up to and including the 100-year storm from runoff generated by Catchment 202.
The City of Mississauga 100-year (4 hour) storm event generates approximately 79.4 mm
of precipitation (see SWMHYMO input/output info in Appendix B). Catchment 202, which
includes the entire roof area and back and side lawn area has an imperious coverage of
53%. Assuming a conservative (generating higher runoff) Curve Number (CN) of 75 and
initial abstraction values or 0.5 mm and 1.0 mm for the impervious and pervious surfaces
respectively, Catchment 202 generates a runoff volume (RV) of 58.514 mm (see
SWMHYMO output in Appendix B).
Catchment 202 has drainage area of 0.12 ha. The volumes associated with this area
based on the information presented above as is follows:


Total volume of rainfall on catchment = 0.12 ha x 79.4 mm = 96 m3



Runoff volume generated on catchment = 0.12 ha x 58.514 mm = 71 m3 (100-yr)

It is proposed to provide sufficient stormwater storage to contain the rainfall volume falling
on Catchment 202 (96 m3) plus the 5 mm of water balance volume (7 m3, see
calculations below). The total storage tank volume is 103 m3 (96m3 + 7m3). This is a
conservative approach.
S. Llewellyn & Associates Limited
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The geotechnical report provided a grain size distribution curve for the on-site sandy
material from a number of boreholes. Hazen developed a relationship for approximating
the hydraulic conductivity of sand based on the grain size distribution given by:
k = 10-2 x D102 (source: Soil Mechanics, 4th Ed. R.F. Craig)
where: k = hydraulic conductivity (m/s)
D10 = effective size at 10% passing (mm)

Based on the grain size curve provided in the report, the D10 size, with a slight
extrapolation of the curve is approximately 0.07 mm. Using the Hazen equation, the
hydraulic conductivity is approximated at 4.9 x 10-5 m/s, which places it in the range of
fine sands.
It is proposed to use the StormBrixx stormwater tanks. The bottom of the tank will be
located within the fine sand layer and will have a footprint area of approximately 75 m2.
Based the hydraulic conductivity of 4.9 x 10-5 m/s calculated earlier, the exfiltration rate
from the tank will be approximately: 75m2 x 4.9 x 10-5m/s = 0.00368 m3/s (3.68 l/s). Table
2.3 summarizes the underground storage stage-storage-discharge characteristics.
Based on an exfiltration rate of 3.68 l/s, the 103 m3 of total tank storage volume would
theoretically draw down in approximately 8 hours. Even with a factor of safety
incorporated into the calculations, draw down for a full tank would be less than 24 hours.
Table 2.4 – Proposed Underground Storage Characteristics
Elevation

Storage Volume (m3)

Discharge (m3/s)

0

Exfiltration rate =
0.00368 m3/s

92.08 (Bottom of Tank)
93.47 (Top of Tank)

103

The 2-year and 100-year site runoff was calculated for the post-development condition
using the Rational Method and is shown in Table 2.5.
Table 2.5 – Proposed Condition Discharge

A

Storm
Event

Intensity
(mm/hr) A

Catchment 201
Discharge (m3/s)

Catchment 202 Discharge
(m3/s)

2-Yr

75.359

0.003

0 (infiltrated on-site)

Total Site
Discharge
(m3/s)
0.003

100-Yr

176.312

0.007

0 (infiltrated on-site)

0.007

based on time-of-concentration = 10 min.

S. Llewellyn & Associates Limited
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This analysis determined the following:


The 103 m3 of underground storage will be able to store and infiltrate up to and
including the 100-year storm event and water balance volume within a 24 hour
period.



Since runoff from Catchment 202 will be retained and infiltrated on-site, the
proposed conditions site discharge to the off-site storm sewer or surface
conveyance systems will be less than the existing conditions.

Storm Sewer Servicing
Based on the information presented above, the proposed development will not have a
piped storm sewer outlet from the site. All storm sewers will be internal and further
information with respect to their functioning is provided below


To capture the entire roof area and direct it to the infiltration gallery, it is proposed
to connect the front downspouts to a 150 mm diameter storm sewer system that
will carry the flows around the building. One-half of the roof area is approximately
200 m2 in area and will generate a 100-year flow of 10 l/s. A 150mm diameter
storm sewer at 1.0% will convey 15 l/s.



Overflow – If the tank become full, the system will overflow first at CBMH 4 at the
southeast corner of the site which has a top-of-grate elevation of 93.80 m. Minor
ponding (0.25 m or less) will occur at CBMH 4 and CBMH 1 at which point spilling
will occur at approximately elevation 94.05 m at the intersection of Bramblewood
Lane and Albertson Crescent near the existing culvert crossing. Overland flow is
south along Albertson Crescent.

Water Balance
As per the City of Mississauga requirements 5 mm of the storm water runoff from the
entire site should infiltrate into the ground. The total volume required for the water
balance for the site is 7m3 (5mm x 1413m2). The water balance storage volume has
been included (added) to the 103 m3 of tank storage volume that is being provided.
Water Quality Control
The proposed development is required to achieve an “Enhanced” (80% TSS removal)
level of water quality protection. As indicated previously, with exception of the front yard
and driveway area (Catchment 201), runoff from the remainder of the site (Catchment
202) will remain within the property and be infiltrated. Since the area consists of rooftop
and landscaping which is considered to be relatively clean water, no specific end-of-pipe
water quality control devices will be incorporated into the design. However, the
StormBrixx tank will included a geotextile wrapped isolator row to facilitate filtering and
debris capture within a specific location for ease of future maintenance.
Low Impact Development
The zero discharge infiltration approach to the site stormwater management is consistent
with a LID design approach. No other LID measures will be implement on-site.

S. Llewellyn & Associates Limited
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2.3
SEDIMENT AND EROSION CONTROL
In order to minimize erosion during the grading and site servicing period of construction,
the following measures will be implemented:


Install silt fencing along the outer boundary of the site to ensure that
sediment does not migrate to the adjacent properties;



Install sediment control (silt sacks) in the proposed catchbasins as well as
the nearby existing catchbasins to ensure that no untreated runoff enters
the existing conveyance system



Stabilize all disturbed or landscaped areas with hydro seeding/sodding to
minimize the opportunity for erosion.

To ensure and document the effectiveness of the erosion and sediment control
structures, an appropriate inspection and maintenance program is necessary.
The program will include the following activities:


Inspection of the erosion and sediment controls (e.g. silt fences, sediment
traps, outlets, vegetation, etc.) with follow up reports to the governing
municipality; and



The developer and/or his contractor shall be responsible for any costs
incurred during the remediation of problem areas.

Details of the proposed erosion & sediment control measures can be seen on the
Grading & Erosion Control Plan.

3.0

SANITARY SEWER SERVICING

3.1
EXISTING CONDITIONS
The site is located on Lorne Park Road with an existing 250mmø sanitary sewer located
along Lorne Park Road and an existing 250mmø sanitary sewer located along
Bramblewood Lane.
3.2
SANITARY DEMAND
The proposed development consists of a 2-storey 7 unit townhouse building with a gross
floor area of approximately 1468m2. Wastewater generation for the site was calculated
based on the Region of Peel Sanitary Design Criteria. Table 3.1 summarizes the sanitary
sewer discharge rates from the proposed site.
Table 3.1- Proposed Sanitary Sewer Discharge

A
B
D
E

Site Area
(ha)

Population A

Avg. Demand B
(l/s)

Infiltration C
(l/s)

0.14

25

0.087

0.028

Peak Flow
(l/s)

D

0.115

175 persons/hectare x 0.14 hectares
Region of Peel STD. DWG. 2-9-2, design flow based upon sewage flow of 302.8L/cap/day
Infiltration flow based on 0.20 l/ha/sec infiltration rate
Peak Flow = Average Flow + Infiltration

S. Llewellyn & Associates Limited
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PROPOSED SANITARY SERVICING AND CAPACITY ANALYSIS

The proposed townhouse building will be serviced by a 200mmø sanitary sewer,
designed and constructed in accordance with the City of Mississauga standards.
Drainage from this sewer will discharge to the existing 250mmø sanitary sewer along
Bramblewood Lane.
The minimum grade of the proposed 200mmø sanitary sewer will be 2.0%. At this
minimum grade, the proposed sanitary sewer will have a capacity of 0.0408 m3/s (40.8
l/s). Therefore, the proposed 200mmø sanitary sewer at 2.0% grade is adequately sized
to service the proposed development.

4.0

DOMESTIC AND FIRE WATER SUPPLY SERVICING

4.1
EXISTING CONDITIONS
The existing municipal water distribution system consists of a 300mmø watermain located
along Lorne Park Road, a 200mmø watermain located along Albertson Crescent, and a
200mmø watermain located along Bramblewood Lane. The nearest existing fire hydrant
is located in front of the subject lands on Lorne Park Road.
4.2
DOMESTIC WATER DEMAND
The following is an estimate of the water usage for the proposed townhouse building.
Water usage for the site was calculated in accordance with the Region of Peel Watermain
Design Criteria. Table 4.1 summarizes the domestic water demand requirements for the
Average Daily, Maximum Daily and Peaking Hourly demand scenarios for the subject
land.

Table 4.1 – Proposed Domestic Water Demand
Site Area
(ha)
0.14

Population

25

A

Average
Daily
Demand B
(l/s)

Max. Daily
Peaking
Factor C

Max.
Hourly
Peaking
Factor D

Max. Daily
Demand E
(l/s)

Max. Hourly
Demand F (l/s)

0.081

0.162

0.243

0.013

0.0197

A

175 persons/hectare x 0.14 hectares
Average Daily Demand = 280 l/person/day x population
C
Max. Daily Peaking Factor = 2.0
D
Max. Hourly Peaking Factor = 3.0
E
Max. Daily Demand = Average Daily Demand x Max. Daily Peaking Factor
F
Max. Hourly Demand = Average Daily Demand x Max. Hourly Peaking Factor
B

S. Llewellyn & Associates Limited
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FIRE FLOW DEMAND

Fire flow demands for development are governed by a number of guidelines and criteria,
such as the Water Supply for Public Fire Protection (Fire Underwriters Survey, 1999),
Ontario Building Code (OBC), and various codes and standards published by the
National Fire Protection Association (NFPA).
The proposed 2-storey 7 unit townhouse building will be constructed of non-combustible
construction (C=1.0), with limited combustible occupancy (-15% correction). The
exposure corrections for the building are based on the following:
North face: 10% correction (20.1 to 30m)
South face: 5% correction (30.1 to 45m)
East face: 10% correction (20.1 to 30m)
West face: 20% correction (3.1 to 10m)
Total: 45%
The resulting required flow rate as determined in accordance with the Fire Underwriters
Survey – 1999 Water Supply for Public Fire Protection, as specified by the City of
Mississauga is 8,000 l/min (133 l/s). Refer to the Fire Flow Demand Requirements in
Appendix D for calculations and details.
Hydrant flow tests for the public fire hydrant in close proximity to the proposed
development has been analyzed to determine if the municipal system adjacent to the
subject site is adequate to provide the required fire flow, with a minimum pressure of 20
psi. Table 4.2 summarizes the hydrant flow test data completed by Jackson Waterworks.
See Appendix D for fire hydrant flow test results.
Table 4.2 - Hydrant Flow Test Data
Location

LORNE PARK ROAD

Static Pressure

74 psi

Residual Pressure During Test Flow

59 psi

Test Flow Rate

1,580 IGPM (120 l/s)
2,918 IGPM (221 l/s)

Theoretical Flow @ 20 psi

Based on the above hydrant flow test data, the theoretical maximum available flow rate is
221 l/s, while the maximum required fire flow for the proposed development is only 133
l/s. Therefore, the water distribution system has adequate pressure and capacity to
service the subject site.
4.4

PROPOSED WATER SERVICING AND ANALYSIS

Proposed water servicing for the site consists of individual 25mmø copper water services
from the existing 200mmø adjacent to the site on Bramblewood Lane. Water services for
the site are to be designed and constructed in accordance with the Region of Peel
standards.

S. Llewellyn & Associates Limited
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CONCLUSIONS AND RECOMMENDATIONS

Based on the information provided herein, it is concluded that the proposed development
on Lorne Park Road can be constructed to meet the requirements of the City of
Mississauga and the Region of Peel. Therefore, it is recommended that:


The development be graded and serviced in accordance with the Grading &
Erosion Control Plan and the Site Servicing Plan prepared by S.Llewellyn &
Associates Limited;



ACO StormBrixx tanks be installed to infiltration a large portion of the site and
eliminate the need for the piped storm sewer outlet;



Erosion and sediment controls be installed as described in this report to meet the
City of Mississauga requirements;



The proposed sanitary and water servicing system be installed as per this report
to adequately service the proposed development;

We trust the information enclosed herein is satisfactory. Should you have any questions
please do not hesitate to contact our office.

Prepared by:
S. LLEWELLYN & ASSOCIATES LIMITED

John Oreskovic, P.Eng.
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(T:\...18091stm.dat)

NOV 2019

2
Metric units
*#******************************************************************************
*# Project Name: [1110 LORNE PARK]
Project Number: [18091]
*# Date
: NOV 2019
*# Company
: S. Llewellyn & Associates
*# License #
: 3053466
*#******************************************************************************
*#
*# City of Mississauga 100-yr IDF storm event analyzed to determined
*# runoff volume (RV) from catchment 202 directed to infiltration gallery
*#
*#-----------------|-----------------------------------------------------------|
START
TZERO=[0.0], METOUT=[2], NSTORM=[0], NRUN=[0]
*%
[ ] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------|
CHICAGO STORM
IUNITS=[2], TD=[4](hrs), TPRAT=[0.38], CSDT=[-10](min),
ICASEcs=[1],
A=[1450], B=[4.9], and C=[0.780],
*%-----------------|-----------------------------------------------------------|
CALIB STANDHYD
ID= 1 NHYD=["202"], DT=[1](min), AREA=[0.12](ha),
XIMP=[.53], TIMP=[.53], DWF=[0](cms), LOSS=[2],
SCS curve number CN=[75],
Pervious
surfaces: IAper=[4.0](mm), SLPP=[2.0](%),
LGP=[20](m), MNP=[0.025], SCP=[0](min),
Impervious surfaces: IAimp=[.5](mm), SLPI=[2.0](%),
LGI=[20](m), MNI=[.013], SCI=[0](min),
RAINFALL=[ , , , , ](mm/hr) , END=-1
*%-----------------|-----------------------------------------------------------|
FINISH
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StormWater Management HYdrologic Model
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Ver 4.05
Sept 2011
=========
# 3902680
=========

9
9

*******************************************************************************
***************************** SWMHYMO Ver/4.05 ******************************
********* A single event and continuous hydrologic simulation model *********
*********
based on the principles of HYMO and its successors
*********
*********
OTTHYMO-83 and OTTHYMO-89.
*********
*******************************************************************************
********* Distributed by: J.F. Sabourin and Associates Inc.
*********
*********
Ottawa, Ontario: (613) 836-3884
*********
*********
Gatineau, Quebec: (819) 243-6858
*********
*********
E-Mail: swmhymo@jfsa.Com
*********
*******************************************************************************
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++++++ Licensed user: S. Llewellyn & Associates Ltd
+++++++++
+++++++++
in any City
SERIAL#:3902680
+++++++++
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
*******************************************************************************
*********
++++++ PROGRAM ARRAY DIMENSIONS ++++++
*********
*********
Maximum value for ID numbers :
10
*********
*********
Max. number of rainfall points: 105408
*********
*********
Max. number of flow points
: 105408
*********
*******************************************************************************
**********************
D E T A I L E D
O U T P U T
**********************
*******************************************************************************
*
DATE: 2019-11-25
TIME: 18:34:39
RUN COUNTER: 000268
*
*******************************************************************************
* Input
filename: T:\projects\18091\18091stm.dat
*
* Output filename: T:\projects\18091\18091stm.out
*
* Summary filename: T:\projects\18091\18091stm.sum
*
* User comments:
*
* 1:__________________________________________________________________________*
* 2:__________________________________________________________________________*
* 3:__________________________________________________________________________*
*******************************************************************************
-------------------------------------------------------------------------------001:0001-----------------------------------------------------------------------*#******************************************************************************
*# Project Name: [1110 LORNE PARK]
Project Number: [18091]
*# Date
: NOV 2019
*# Company
: S. Llewellyn & Associates
*# License #
: 3053466
*#******************************************************************************
*#
*# City of Mississauga 100-yr IDF storm event analyzed to determined
*# runoff volume (RV) from catchment 202 directed to infiltration gallery
S. Llewellyn & Associates Ltd

Page 1

LORNE PARK
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*#
*#-----------------|-----------------------------------------------------------|
-------------------| START
| Project dir.: T:\projects\18091\
-------------------- Rainfall dir.: T:\projects\18091\
TZERO =
.00 hrs on
0
METOUT=
2 (output = METRIC)
NRUN = 001
NSTORM=
0
-------------------------------------------------------------------------------001:0002------------------------------------------------------------------------------------------| CHICAGO STORM
|
IDF curve parameters: A=1450.000
| Ptotal= 79.40 mm |
B=
4.900
-------------------C=
.780
used
in:
INTENSITY
=
A
/
(t + B)^C
Total 100-yr rainfall
Duration of storm = 4.00 hrs
Storm time step
= 10.00 min
Time to peak ratio =
.38
TIME
hrs
.17
.33
.50
.67
.83
1.00

RAIN
mm/hr
5.290
5.930
6.777
7.959
9.734
12.738

|
|
|
|
|
|
|
|

TIME
RAIN |
hrs
mm/hr |
1.17 19.074 |
1.33 43.028 |
1.50 176.312 |
1.67 51.864 |
1.83 26.882 |
2.00 18.503 |

TIME
hrs
2.17
2.33
2.50
2.67
2.83
3.00

RAIN
mm/hr
14.280
11.722
9.999
8.754
7.810
7.068

|
|
|
|
|
|
|
|

TIME
hrs
3.17
3.33
3.50
3.67
3.83
4.00

RAIN
mm/hr
6.468
5.972
5.554
5.198
4.889
4.619

-------------------------------------------------------------------------------001:0003--------------------------------------------------------------------------------------------| CALIB STANDHYD
|
Area
(ha)=
.12
| 01:202
DT= 1.00 |
Total Imp(%)=
53.00
Dir. Conn.(%)=
53.00
---------------------IMPERVIOUS
PERVIOUS (i)
Surface Area
(ha)=
.06
.06
Dep. Storage
(mm)=
.50
4.00
Average Slope
(%)=
2.00
2.00
Length
(m)=
20.00
20.00
Mannings n
=
.013
.025
Max.eff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=
PEAK FLOW
(cms)=
TIME TO PEAK
(hrs)=
RUNOFF VOLUME
(mm)=
TOTAL RAINFALL
(mm)=
RUNOFF COEFFICIENT
=

176.31
1.00
.63 (ii)
1.00
1.35
.03
1.47
78.90
79.40
.99

96.07
2.00
1.82 (ii)
2.00
.59
.01
1.50
35.52
79.40
.45

*TOTALS*
.045 (iii)
1.500
100-yr runoff volume
58.514
79.404
depth from catchment
.737

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0
Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
S. Llewellyn & Associates Ltd
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(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------001:0004-----------------------------------------------------------------------FINISH
-------------------------------------------------------------------------------********************************************************************************
WARNINGS / ERRORS / NOTES
------------------------Simulation ended on 2019-11-25
at 18:34:40
================================================================================

S. Llewellyn & Associates Ltd
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The Surface Water Management Cycle

Where surface water management and water protection begins
Surface water management begins with an
assessment of the hydrological demands
of the project landscape. The rainfall and
topography determine the surface water
solution devised. ACO provides expertise in
both the assessment, product solutions and
optimum layouts to collect surface water
across the site.

In hard surfaced areas, the extensive range
and capacity of ACO trench drainage
products offer a high intercept performance
along the total length of the trench run, and
reduce the occurrence of ponding or run off
on the site

The safety and convenience of people,
buildings and traffic is assured and surface
water is managed on to its next stage in the
water management process.

Achieving the right water quality
Water quality is an important factor when
designing a surface water management
solution because surface water run-off is at
increasing risk of contamination from greater
urbanisation and transportation demands
on the environment. Policy and planning
guidelines require water quality is taken into
account to prevent contamination of surface
and groundwater and if untreated water is
discharged into the natural surroundings it
4

could endanger plant and wildlife, therefore
preventative methods should be put in place.
Contaminations come in many forms,
such as siltation containing suspended
hydrocarbons and heavy metals, tire wear,
brake dust, soot and sediments, as well
as de-icing products used during winter
months.

www.ACOStormBrixx.ca

ACO offer a number of treatment units to
deal with water quality including heavy metal
and suspended solids separators, and gas/
oil interceptors. These can be combined
with swales, so clean water can nourish an
onsite wildlife area and allow wildlife and
biodiversity to flourish.

ACO StormBrixx

Reducing surface runoff to a natural level
With increasing urbanisation larger areas
of landscape are being covered with
impermeable surfacing, and so the risk of
flooding increases. The natural water cycle of
infiltration, evaporation and evapotranspiration
is hindered and solutions such as ACO
StormBrixx can be used to store and control
surface water runoff rate down to more natural
levels. Geocellular system can be used for
infiltration and attenuation, as well as Low
Impact Development (LID).

ACO StormBrixx can help support the sewer
network by providing capacity to meet these
high risk flooding scenarios, and its use
in LID schemes has allowed it to protect
surrounding water networks and inhabited
areas through a controlled discharge into the
groundwater that mimics natural infiltration.

Control discharge rate to the required level
To meet the struggling capacity of storm
sewer networks and natural waterways,
water discharge rates are addressed on
each site, by either Orifice plate or Vortex
flow controllers.

ACO have solutions for both, with units
usually sized to match the previous run-off
rates, or a greenfield equivalent to ensure
that the infrastructure and environment are
not put under strain.

www.ACOStormBrixx.ca
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Introduction to ACO StormBrixx Range
ACO StormBrixx is a unique, and patented, plastic geocellular stormwater management system.Designed for surface water infiltration
and storage, its versatility allows it to be used in applications across all construction environments as a standalone solution or as
part of an integrated sustainable urban drainage (LID) scheme.

What is ACO StormBrixx?
Plastic geocellular systems are a widely
accepted method of creating infiltration
and attenuation systems. They have been
installed in a variety of applications for
a number of years. A drawback of some
types of systems is a lack of accessibility
for maintenance.

Sustainable surface water management is
becoming an integral part of most major
planning applications. Consideration should
be given to management of both quantity
and quality of water discharged off-site,
along with ongoing maintainability.

ACO StormBrixx addresses the ongoing
maintenance requirements by providing true
3D access for inspection and maintenance,
while retaining the structural integrity of the
installation.

Side panels are added to the perimeter
of the system for lateral support, and top
covers are added to ensure consistent
vertical support for cover fill material.

Additional accessories available include
inspection point and pipe connectors, as
well as a range of chambers including man
access for full inspection and maintenance.

ACO StormBrixx benefits from a patented
cell brick and cross bonding feature,
which provides unparalleled stability
in the construction of the tank. Where
brickbonding is not used, or for multilayered
tank structures, connectors are available to
support the integrity of the structure.

StormBrixx can be configured to minimize
silt accumulation and has the added
feature of a low flow and drain down facility
ensuring that the system can be properly
maintained throughout its life.

StormBrixx was developed to address
accessibility issues and allow maintenance
requirements to be completed easily.

The ACO StormBrixx system
The ACO StormBrixx system
consists of a single, recyclable,
polypropylene body that can be
assembled in a variety of ways to form an
open bonded structure.
StormBrixx’s unique pillar configuration
gives a high void ratio of 95%-97%. This
minimizes excavation required to achieve
a specified storage capacity, reduces
the aggregate needed for backfilling, and
improves the flow characteristics of runoff
through the tank.
6
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Why choose ACO StormBrixx?

Structural Integrity

Access and maintenance

Simplified handling and
logistics

The StormBrixx system has been
independently tested to certify structural
integrity and the long term life expectancy
of the system.

StormBrixx addresses the fundamental
requirement of access and maintenance for
LID Approval and water utility companies.
The open cell structure permits completely
free access for CCTV and jetting equipment
which allows the whole system, including
all the extremities, to be inspected and
maintained from a few access points.

StormBrixx simplifies delivery, site logistics
and installation as a result of its stackable
design. Each single injection moulded body
nestles, optimizing logistical and installation
cost significantly, thus helping to reduce the
carbon footprint of the system.

The patented brickbonding and cross
bonding feature provides a strong, long
life installation and helps improve the
construction speed of the tank.
ACO StormBrixx SD
- Standard duty system

ACO StormBrixx HD
- Heavy duty system

System benefits
� B
 rick bonded and cross bonding stacking
for optimal stability
� L
ow flow, draindown and silt management
features
� M
 an access and 3D inspection access to
tank interior

� E
 nvironmentally efficient solution,
minimizing carbon emissions in
manufacture, transportation and on-site
assembly

� M
 anufactured from recyclable
polypropylene
� S
 uitable for all industrial, commercial and
residential applications including highways

� H
 igh void ratio minimizes
excavation volume
� Fully certified performance

www.ACOStormBrixx.ca
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ACO StormBrixx Applications and Case Studies

ACO StormBrixx SD
The StormBrixx SD (Standard Duty) range broadens the scope of installations to a more varied retention and infiltration requirements
for general purpose use. System benefits such as stackability can reduce congestion on site.

Typical applications

Parking lots

Educational installations

Housing developments

LID applications

ACO StormBrixx SD arrangement

StormBrixx top
cover

StormBrixx
inspection point

Outlet

Inlet

Geotextile protection
fleece

8

Geomembrane

StormBrixx side
panels

www.ACOStormBrixx.ca

StormBrixx half
body

APPENDIX D
WATER ANALYSIS INFORMATION

FIRE FLOW DEMAND REQUIREMENTS - FIRE UNDERWRITERS SURVEY (FUS GUIDELINES)
Project Number:
Project Name:
Date:

18091
1110 Lorne Park Road
Mar-19

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:

F  220 C

where:

A

(1)

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

(1)
# of
Building / Location

Townhouse
(2) Occupancy
Non-Combustible
Limited Combustible
Combustible
Free Burning
Rapid Burning

Storeys
2

Total

Type of

GFA (m2) Construction
527

1.0

(2)

Fire Flow "F"

Occupancy

(l/min)

(l/s)

%

Adjustment
(l/min)

5100

85.0

0

0.0

(3) Sprinkler
-25%
Minimum credit for systems designed to NFPA 13 is 30%.
-15%
No Charge If the domestic and fire services are supplied by the same
15%
municipal water system, then take an additional 10%.
25%
If the sprinkler system is fully supervised (ie. annunciator
panel that alerts the Fire Dept., such as a school), then
an additional 10% can be taken. Maximum credit = 50%.

Adjusted Fire
Flow (l/min)
5100.0
(4) Exposure
0 to 3m
3.1 to 10m
10.1 to 20m
20.1 to 30m
30.1 to 45m

(3)

(4)

Sprinkler

Exposure

Final Adjusted
Fire Flow

%

Adjustment
(l/min)

%

Adjustment
(l/min)

(l/min)

(l/s)

10

510.0

45

2295.0

8000

133

25%
20%
15%
10%
5%

Calculate for all
sides. Maximum
charge shall not
exceed 75%

Side
Exposure (m) Charge (%)
North =
28
10
South =
39.1
5
East =
28.4
10
West =
7.8
20
Total Expoure =
45

28.0m

28.54m

APPENDIX E
SANITARY SEWER DESIGN SHEET

Project No.
Sheet No.

18091
1

CITY OF MISSISSAUGA

Computed by:
Date:
Area
Street Name
No.

1
2
3

No Street
Bramblewood Lane
Albertson Crescent

Design flow factor = 302.8 l/day per person

SANITARY SEWER DESIGN

Checked by:
SD
March 7, 2019
From
To
MH
MH

MH1A
Ex. MH1
Ex. MH

Ex. MH
Ex. MH

M=

Project: 1110 Lorne Park Road
Pop. Incremental Cumulative
Density
Area
Area
[per/ha]
[ha]
[ha]
175
70
70

0.14
0.48
0.82

0.14
0.62
1.44

Population Cumulative
Increment Population
[per]
[per]
25
33
57

25
58
115

Peaking Average
Factor
Flow
M
l/s
4.37
4.30
4.23

0.10
0.24
0.48

Peak
Flow
l/s

Infiltration
l/s

Total
Flow
l/s

0.45
1.04
2.03

0.03
0.12
0.29

0.47
1.16
2.32

1+

14
4+p

0.5

Infiltration factor =
0.20 l/s/ha
Proposed Sewer Design
Diameter Material
Grade
Capacity
[mm]
%
l/s
200
250
250

PVC
PVC
PVC

Vmin = 0.75m/s

P is in thousands

2.00%
1.00%
0.56%

40.82
52.35
39.17

Vmax = 3.5m/s
n=0.013 (>600mm)
n=0.015 (<600mm)
Velocity
m/s

%
Full

Actual
Velocity
(m/s)

1.28
1.05
0.79

1.2
2.2
5.9

0.35
0.37
0.31

Remarks

APPENDIX F
GEOTECHNICAL REPORT
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ENGINEERING DRAWINGS

