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1.0 INTRODUCTION AND BACKGROUND 

 

1.1 OVERVIEW 

 

S. Llewellyn & Associates Limited has been retained by Renimmob Properties Ltd. to 
provide Consulting Engineering services for the proposed development at 535-551 Brant 
Street in the City of Burlington (see Figure 1.0 for location plan).  This report will outline 
the functional servicing strategy for the proposed development. 

 

The proposed development consists of demolishing a commercial plaza and constructing 
a 26-storey high-rise tower. The 26-storey building will contain a total of 248 residential 
units, 4 stories of underground parking and retail space. 
 
This Functional Servicing and Stormwater Management Report will provide detailed 
information of the proposed servicing scheme for this development. Please refer to the 
site engineering plans prepared by S. Llewellyn and Associates Limited and the site plan 
prepared by Turner Fleischer 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: City of Burlington Standard Drawings (City of Burlington, March 2004) 

 

Ref. 3: Halton Region Water and Wastewater Linear Design Manual (Halton Region, 
May 2014) 

 

Ref. 4: Erosion & Sediment Control Guidelines for Urban Construction (December 2006) 

 

Ref. 5: Hydrogeological Review Report, 535-551 Brant Street (Grounded Engineering 
Inc.) 

 

Ref. 6:   City of Burlington Stormwater Management Design Guidelines (May 2020) 
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Figure 1.0 – Location Plan 

 

2.0 STORMWATER MANAGEMENT 

 

The following stormwater management (SWM) criteria will be applied to the site, in 
accordance with the City of Burlington: 
 
Quantity Control 
The stormwater discharge rates in the post-development condition for all storm events up 
to and including the 100-year event are to be controlled to the 5-year pre-development 
condition discharge rate. This criterion is consistent with the City of Burlington comments 
provided in the pre-consultation meeting held on November 27, 2019. 
 
Quality Control   
The stormwater runoff from the post-development condition site must meet Level 1 
(Enhanced) stormwater quality control (80% TSS removal, 90% average annual runoff 
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treatment). This criterion is consistent with the City of Burlington comments provided in 
the pre-consultation meeting held on November 27, 2019. 
 
Erosion Control   
Erosion and sediment control measures will be implemented in accordance with the 
standards of the City of Burlington. 
 
2.1 PRE-DEVELOPMENT CONDITIONS 

 

In the pre-development condition, the 0.28 ha site contains an existing commercial plaza 
with associated paved parking areas. The site is bound by Brant Street to the west, 
paved parking area to the north, John Street to the east and a commercial property to the 
south. There is an existing 825mmᴓ storm sewer along Brant Street fronting the 
proposed development, which flows south and ultimately discharges to Rambo Creek. 
There is one existing double catch basin located along John Street to the east of the 
subject lands. The storm outlet for this double catch basin runs to the east and 
discharges directly to Rambo Creek. Runoff from the north and east of the existing site is 
captured by this double catch basin. 
 
Two drainage areas have been identified in the pre-development condition. Catchment 
101’s drainage area represents runoff which outlets into the 825mmᴓ storm sewer along 
Brant Street. Catchment 102’s drainage area represents runoff that is captured by the 
existing double catch basin along John Street and discharges directly to Rambo Creek. 
See Table 2.1 below and the Pre-Development Storm Drainage Area Plan in Appendix A 
for details. 
 

Table 2.1- Pre-Development Catchment Areas 

Catchment ID Description 
Area 
(ha) 

% Imp. Runoff Coefficient 

101 Drainage to Brant Street 0.180 100 0.94 

102 Drainage to John Street 0.098 100 0.90 

 
An analysis was performed on Catchment 101 and 102 using the SWMHYMO hydrologic 
modelling program developed by J.F. Sabourin & Associates for the 2-year to 100-year 
City of Burlington Design Storms. A summary of the results can be found in Table 2.2 
below and the detailed SWMHYMO input/output information in Appendix B. 
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Table 2.2 - Pre-Development Condition Site Discharge  

Storm Event 
Catchment 101 

Discharge (m3/s) 
Catchment 102 

Discharge (m3/s) 

2-Yr Event 0.039 0.021 

5-Yr Event 0.050 0.027 

10-Yr Event 0.058 0.031 

25-Yr Event 0.067 0.037 

50-Yr Event 0.074 0.040 

100-Yr Event 0.081 0.044 

 

2.2 POST-DEVELOPMENT CONDITIONS 

 

It is proposed to service the site with a private storm sewer system, designed and 
constructed in accordance with the City of Burlington Standards. Three catchment areas 
have been identified in the post-development condition. Catchment 201’s drainage area 
represents the controlled runoff from the rooftop of the proposed high-rise tower. 
Catchment 201 will be controlled via a 135mmø orifice pipe which will act as the outlet 
from the underground stormwater storage tank. Catchment 202 represents the 
uncontrolled runoff from the paved area to the west of the proposed building fronting 
Brant Street. Catchment 203’s drainage area sheet drains uncontrolled to the municipal 
right-of-way to the east of the proposed site and is ultimately captured by the double 
catch basin on John Street. See Table 2.3 below and the Post-Development Storm 
Drainage Area Plan in Appendix A for details. 
 

Table 2.3- Post-Development Catchment Areas 

Catchment 
ID 

Description 
Area 
(ha) 

% Imp. Runoff Coefficient 

201 
Controlled Roof Top 
Drainage  

0.228 100 0.95 

202 
Uncontrolled Drainage to 
Brant Street 

0.033 100 0.90 

203 
Uncontrolled Drainage to 
John Street 

0.017 100 0.90 

 

Short Term Dewatering Control  

A hydrogeological review was recently completed by Grounded Engineering Inc. in order 
to determine short term construction dewatering discharge rates. See Appendix D for 
details.  
 
During the construction phase, the short term discharge rate has been calculated to be 
89,000 L/day (1.03L/s) under the 25mm Storm event and 259,000 L/day (3.00 L/s) under 
the 100-year Storm event. Based on the Grounded Engineering hydrogeological report 
dated February 26, 2021 (Appendix D) some groundwater quality parameters are 
exceeding the City of Burlington by-law No. 086-2002 for discharge to storm sewers. 
Under this scenario, any short-term dewatering would require pre-treatment prior to 
release to the storm sewer or dewatering could be collected and hauled off site using a 
licenced contractor. 
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Permanent Dewatering Control 

It is required to provide a permanent subfloor drainage system, as it is proposed to 
construct four stories of underground parking. It has been proposed to install a sump 
pump system beneath the concrete slab of the level 4 underground parking garage (Refer 
to Site Servicing Plan). The sump pump unit will connect to the internal storm system 
within the building. A hydrogeological investigation (Ref. 5) was completed on-site to 
determine the ground water conditions and dewatering requirements. It was determined 
that a ground water taking of 0.255 L/s is possible. This flow rate will be accounted for in 
the discharge rate leaving the site. The additional stormwater storage volume required 
due to permanent dewatering was conservatively calculated using the maximum ground 
water taking of 0.255 L/s multiplied by the full design storm duration of 6-hrs. This will 
result in a maximum of 5.5m3 of additional storage volume. It was also determined that 
the groundwater sample collected from the site exceeds the City of Burlington Storm 
Sewer Discharge Limits. As it is proposed to discharge groundwater takings to the 
municipal storm sewer, a groundwater treatment system will be proposed within the 
building to satisfy all necessary groundwater treatment standards. The hydrogeological 
investigation conducted by Grounded Engineering Inc. can be referenced in Appendix D. 
 

Water Quantity Control 

It is required to provide quantity control measures to prevent post-development discharge 
rates from exceeding the 5-year pre-development discharge rate during all storm events. 
To provide the required quantity control measures for the subject site, it has been 
proposed to install a 5.5m-135mmᴓ orifice pipe at 0.6% grade. (Refer to Site Servicing 
Plan). 
 
With the installation of the above noted orifice pipe, it will be required to provide 
stormwater storage during all storm events. It is proposed to install a stormwater storage 
vault within the level 1 underground parking garage. This storage vault will be cast into 
the foundation of the high-rise tower. A summary of the Stage-Storage-Discharge 
Calculations can be seen in Table 2.4 below. 
 

Table 2.4 - Post-Development Condition  
Stage-Storage-Discharge (Catchment 201) 

Elevation                      
(m) 

 Vault 
Volume 

(m3) 

Discharge                      
(m3/s) 

85.93 (orifice pipe invert/bottom of tank) 0 0 

86.18 (0.25m deep) 15 0.0154 

86.43 (0.50m deep) 30 0.0247 

86.68 (0.75m deep) 45 0.0315 

86.93 (1.00m deep) 60 0.0371 

87.13 (top of tank) 72 0.0410 

 
An analysis was performed on Catchments 201, 202 and 203 using the SWMHYMO 
hydrologic modelling program developed by J.F. Sabourin & Associates for the 2-year to 
100-year City of Burlington Design Storms. A summary of the results can be found in 
Table 2.5 and Table 2.6 below. For additional information the detailed SWMHYMO 
input/output information can be found in Appendix B. 
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Table 2.5 - Post-Development Condition Site Discharge to Brant Street                         
(Catchment 201 + 202) 

Storm Event 

CA 201 
Controlled  
Discharge  

(m3/s)  

CA 202 
Uncontrolled 
Discharge  

(m3/s) 

Total Discharge 
To Brant Street 

 (m3/s)A 

Allowable 
Discharge  
To Brant 

Street 
(m3/s)B 

Required 
Storage 

(m3) 

2-Yr Event 0.023 0.007 0.029 0.050 26.8 

5-Yr Event 0.027 0.009 0.036 0.050 35.3 

10-Yr Event 0.030 0.011 0.040 0.050 41.2 

25-Yr Event 0.033 0.012 0.045 0.050 48.7 

50-Yr Event 0.035 0.014 0.048 0.050 54.4 

100-Yr Event 0.037 0.015 0.051 0.050 60.0 
A=  (Catchment 201 Controlled + Catchment 202 Uncontrolled) + Ground Water Discharge (0.255L/s)                         
B= 5-Year Pre-Development Flow Rate (Catchment 101)                                                                                                

 

 
This analysis determined the following: 
 

• Discharge rates in the post-development condition will only exceed the allowable 
discharge rate during the 100-year storm event by approximately 1 L/s through 
the use of a 5.5m-135mmᴓ orifice pipe at 0.6%. 

 

• Sufficient stormwater storage is provided on site. The proposed stormwater 
storage vault provides 72m3 of storage, whereas only 60m3 of storage is required 
during the 100-year event. The additional 12m3 is sufficient to accommodate any 
additional volume that may result from groundwater discharge.  
 
 

Water Quality Control 

Stormwater quality control measures will not be implemented on-site. Stormwater quality 
will not be adversely affected, as drainage from the subject lands will be generated from 
the roof top of the proposed high-rise tower which is considered “clean” runoff.  
 
 

Table 2.6 - Post-Development Condition Site Discharge to John Street 
(Catchment 203) 

Storm Event CA 203 Discharge (m3/s)  Allowable Discharge (m3/s)A 

2-Yr Event 0.004 0.027 

5-Yr Event 0.005 0.027 

10-Yr Event 0.005 0.027 

25-Yr Event 0.006 0.027 

50-Yr Event 0.007 0.027 

100-Yr Event 0.008 0.027 
A= 5-Year Pre-Development Flow Rate (Catchment 102)                                                                    
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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 sediment control (silt sacks) in the nearby existing catch basins to 
ensure that no untreated runoff enters the existing conveyance system; 

 
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. 

 
3.0 SANITARY SEWER SERVICING 

 

3.1 PRE-DEVELOPMENT CONDITIONS 

 

There is an existing 525mmᴓ sanitary trunk sewer along Brant Street fronting the 
proposed development which flows south. The existing development is currently serviced 
with a 125 mmᴓ sanitary lateral which ties into the existing 525mmᴓ sanitary trunk sewer 
along Brant Street. It has been specified by Halton Region that any lateral connections to 
the 525mmᴓ sanitary sewer will require a special review and Regional permission to 
connect, and should be noted that permission is not always guaranteed. 
 
3.2 SANITARY DEMAND 

 

Sanitary discharge from the site was estimated in accordance with the Halton Region 
Water and Wastewater Linear Design Manual (Ref. 3). Table 3.1 summarizes the sanitary 
sewer discharge rate from the subject lands. 
 

Table 3.1- Post-Development Sanitary Sewer Discharge                    
(Residential Units) 

Population A  
Avg. 

Demand B 
(l/s) 

Peaking 
Factor C 

Infiltration D 
(l/s) 

Peak Flow E 
(l/s) 

730 persons 2.32 3.88 0.080 9.08 
A Population = (136 x 1 bdr units x 2 cap/bdr) + (107 x 2 bdr units x 2 cap/bdr) + (5 x 3 bdr units 

x 2 cap/bdr) = 730 persons 
B Average demand = 275 l/cap/day x population                                                                            
C Peaking Factor = 1+((14/(4+P0.5 )) with P expressed in thousands  Min=2.0                                       
D Infiltration flow based on 0.286 l/ha/sec infiltration rate x Site Area (0.28 hectares)                                                       
E Peak Flow = (Average Flow x Peaking Factor) + Infiltration                                                                                      
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Table 3.2- Post-Development Sanitary Sewer Discharge                     
(Retail Units) 

Retail Gross 
Floor Area A   

(ha) 

Population 
B  

Avg. 
Demand C 

(l/s) 

Peaking 
Factor D 

Infiltration E 
(l/s) 

Peak Flow F 
(l/s) 

0.11 10 persons 0.03 3.53 0.080 0.19 
A GFA of retail units (1068m2 )  
B Light Commercial Areas = 90 persons/hectare  
C Average demand = 24.75 m3/ha/day x total floor area                                                                                             
D Peaking Factor = 0.80(1+((14/(4+P0.5 ))) with P expressed in thousands  Min=2.0                                 
E Infiltration flow based on 0.286 l/ha/sec infiltration rate x Site Area (0.28 hectares)                               
F Peak Flow = (Average Flow x Peaking Factor) + Infiltration                                                                                       

 
Total Sanitary Sewer Discharge = 9.08 l/s + 0.19 l/s 

Total Sanitary Sewer Discharge = 9.27 l/s 
 
3.3 POST-DEVELOPMENT SANITARY SERVICING AND CAPACITY ANALYSIS 

 

The proposed high-rise tower will be serviced by a private 200mmᴓ sanitary sewer 
system, designed and constructed in accordance with the Halton Region standards. The 
proposed 200mmᴓ sanitary sewer will connect to the existing 525mmᴓ sanitary sewer 
along Brant Street.  
 
The minimum grade of the proposed 200mmᴓ sanitary will be 2.0%. At this minimum 
grade, the proposed sanitary sewer will have a capacity of 0.046 m3/s (46 l/s). Therefore, 
the proposed 200mmᴓ sanitary sewer at 2.0% grade is adequately sized to service the 
proposed development. 
 

4.0 DOMESTIC AND FIRE WATER SUPPLY SERVICING 

 

4.1 PRE-DEVELOPMENT CONDITIONS 

 

The existing municipal water distribution system consists of a 300mmᴓ and 150mmø 
watermain along Brant Street. There are two existing fire hydrants within close proximity 
of the southern face of the proposed building which fronts onto Brant Street. 
 
4.2 DOMESTIC WATER DEMAND 

 

Water demand for the site was estimated in accordance with the Halton Region Water 
and Wastewater Linear Design Manual (Ref.3). Table 4.1 summarizes the domestic water 
demand requirements for the Average Daily, Maximum Daily and Peaking Hourly demand 
scenarios. 
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Table 4.1 - Post-Development Domestic Water Demand                                           
(Residential Units) 

Population 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) 

730 persons 2.32 2.25 4.00 5.22 9.28 
A Population = (136 x 1 bdr units x 2 cap/bdr) + (107 x 2 bdr units x 2 cap/bdr) + (5 x 3 bdr units x 2 cap/bdr) = 

730 persons 
B Average Daily Demand = 275 l/cap/day x population                                                                                                           
C Max. Daily Peaking Factor = 2.25 (refer to sentence 2.4.1 in Ref.3)                                                                                     
D Max. Hourly Peaking Factor = 4.00 (refer to Table 2-2 in Ref. 3)                                                                                                           
E Max. Daily Demand = Average Daily Demand x Max. Daily Peaking Factor                                                                    
F Max. Hourly Demand = Average Daily Demand x Max. Hourly Peaking Factor 

 

Table 4.2 - Post-Development Domestic Water Demand                                           
(Retail Units) 

Total Gross 
Floor Area  A              

(ha) 

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) 

0.11 0.03 2.25 2.25 0.068 0.068 
A GFA of retail units (1068m2 )  
B Average Daily Demand = 24.75 m3/ha/day x total floor area                                                                                             
C Max. Daily Peaking Factor = 2.25 (refer to sentence 2.4.1 in Ref.3)                                                                                     
D Max. Hourly Peaking Factor = 2.25 (refer to Table 2-2 in Ref. 3)                                                                                                           
E Max. Daily Demand = Average Daily Demand x Max. Daily Peaking Factor                                                                             
F Max. Hourly Demand = Average Daily Demand x Max. Hourly Peaking Factor 

 
Total Max. Daily Demand = 5.22 l/s + 0.068 l/s 

Total Max. Daily Demand = 5.29 l/s 
Total Max. Hourly Demand = 9.28 l/s + 0.068 l/s 

Total Max. Hourly Demand = 9.35 l/s 
 
4.3 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). Since the FUS criteria provides adjustment 
for sprinklered buildings (OBC does not), the FUS method was used to determine the fire 
flow demand for the proposed development.  
 
The condominium building is anticipated to be constructed as a fire resistive building 
(C=0.6), with non-combustible occupancy (-25% correction) and sprinkler system (-50% 
correction). Exposure corrections are based on the following: 
North Face: 0% correction (>45) 
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South Face: 25% correction (0m to 3m) 
East Face:  10% correction (20.1m to 30m) 
West Face: 10% correction (20.1m to 30m) 
 
Based on the hydrant flow test conducted by Jackson Waterworks, the theoretical 
maximum available flow rate is 402 l/s. It is estimated that the required fire flow for the 
proposed development will be 133 l/s. Therefore, the water distribution system has 
adequate pressure and capacity to service the subject site. See Fire Flow Demand 
Requirements in Appendix C for calculations and details. 
 

4.4 POST-DEVELOPMENT WATER SERVICING AND ANALYSIS 

 

The proposed water servicing for the subject site consists of installing a 200mmᴓ 
watermain which will be split at property line to provide a 100mmᴓ domestic and 200mmᴓ 
fire water service for the proposed development. Water services for the site are to be 
designed and constructed in accordance with the Halton Region standards. 
 
5.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the information provided herein, it is concluded that the proposed development 
at 535-551 Brant Street can be constructed to meet the requirements of the City of 
Burlington and Halton Region.  Therefore, it is recommended that:   
    

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

• Install a 5.5m-135mmᴓ orifice pipe at 0.6% as per the Site Servicing Plan and this 
report to provide adequate quantity control. 

 

• No quality control measures will be implemented as the site is predominately 
covered by roof and is considered “clean runoff”. 
 

• Erosion and sediment controls be installed as described in this report to meet City 
of Burlington requirements. 
 

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

• Hydrovac investigations are premature at this point in time. Instead, it is 
recommended that the hydrovac investigations be completed at the Site Plan 
Application Stage when the details of the design have been confirmed.  
 

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

S. LLEWELLYN & ASSOCIATES LIMITED 

 
 
 
 
 
 
 
S. DeGrow, Dipl.T.                                                                               S. Llewellyn, P.Eng. 
  
                                                                             
 
 
 
 

Mar 29/2021
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535-551 Brant Street

Burlington, ON

RUNOFF COEFFICIENT CALCULATIONS

Pre C-Value

Drainage Area #: 101

Roof/Building Area (m²): 1459.12 0.95

Asphalt/Conc. Area (m²): 339.82 0.90

Gravel 0 0.80

Grass Area - Pervious (m²): 0 0.25

Total Area (m²): 1798.94 0.94

Impervious 1798.94 1.00

Pervious 0 0.00

Site 1798.94

Pre C-Value

Drainage Area #: 102

Roof/Building Area (m²): 0 0.95

Asphalt/Conc. Area (m²): 980.36 0.90

Gravel 0 0.80
Grass Area - Pervious (m²): 0 0.25

Total Area (m²): 980.36 0.90

Impervious 980.36 1.00

Pervious 0 0.00

Site 980.36

Post C-Value

Drainage Area #: 201

Roof/Building Area (m²): 2279.78 0.95

Asphalt/Conc. Area (m²): 0 0.90

Grass Area - Pervious (m²): 0 0.25

Total Area (m²): 2279.78 0.95

Impervious 2279.78 1.00

Pervious 0 0.00

Site 2279.78

Drainage Area #: 202

Roof/Building Area (m²): 0 0.95

Asphalt/Conc. Area (m²): 325.72 0.90

Grass Area - Pervious (m²): 0 0.25

Total Area (m²): 325.72 0.90

Impervious 325.72 1.00

Pervious 0 0.00

Site 325.72

Drainage Area #: 203

Roof/Building Area (m²): 0 0.95

Asphalt/Conc. Area (m²): 173.8 0.90
Grass Area - Pervious (m²): 0 0.25

Total Area (m²): 173.8 0.90

Impervious 173.8 1.00

Pervious 0 0.00

Site 173.8

Project: 19010



535-551 Brant Street

Burlington, Ontario

STAGE-STORAGE-DISCHARGE CALCULATIONS

Outlet Device No. 1 (Quantity)

Type: Circular Orifice

Diameter (mm) 135

Area (m
2
) 0.01431

Invert Elev. (m) 85.93

C/L Elev. (m) 86.00

Disch. Coeff. (Cd) 0.8

Discharge (Q) = Cd A ( 2 g H )
0.5

Number of Orifices: 1

Elevation Area

Tank 

Incremental 

Volume

Cumulative 

Volume

Active    

Storage 

Volume H Discharge

m m
2

m
3

m
3

m m
3
/s

Orifice Invert 85.93 0 0 0 0 0.000 0.0000

Bottom of Tank 85.93 60 0 0 0 0.000 0.0000

0.25m Deep 86.18 60 15 15 15 0.250 0.0154

0.50m Deep 86.43 60 15 30 30 0.500 0.0247

0.75m Deep 86.68 60 15 45 45 0.750 0.0315

1.00m Deep 86.93 60 15 60 60 1.000 0.0371

Top of Tank 87.13 60 12 72 72 1.200 0.0410

Outlet No. 1SWM Pond Volumes

Project: 19010
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Range Data:

Minimum Maximum Increment

Allowable HW Elevation85.90 87.13 0.01 m

HW Elev. (m) Discharge (m³/s)

85.90 0.00000

85.91 0.00000

85.92 0.00000

85.93 0.00000

85.94 0.00006

85.95 0.00025

85.96 0.00055

85.97 0.00096

85.98 0.00147

85.99 0.00207

86.00 0.00276

86.01 0.00353

86.02 0.00436

86.03 0.00525

86.04 0.00618

86.05 0.00713

86.06 0.00807

86.07 0.00901

86.08 0.00990

86.09 0.01070

86.10 0.01143

86.11 0.01197

86.12 0.01248

86.13 0.01298

86.14 0.01348

86.15 0.01396

86.16 0.01444

86.17 0.01491

86.18 0.01537

86.19 0.01582

86.20 0.01627

86.21 0.01670

86.22 0.01713

86.23 0.01755

86.24 0.01796

86.25 0.01837

86.26 0.01877

86.27 0.01916

86.28 0.01954

86.29 0.01992

86.30 0.02029

86.31 0.02066

86.32 0.02102

86.33 0.02138

86.34 0.02173

86.35 0.02207

86.36 0.02241

86.37 0.02275

86.38 0.02308

86.39 0.02341

86.40 0.02373
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HW Elev. (m) Discharge (m³/s)

86.41 0.02405

86.42 0.02436

86.43 0.02467

86.44 0.02498

86.45 0.02528

86.46 0.02558

86.47 0.02588

86.48 0.02617

86.49 0.02646

86.50 0.02675

86.51 0.02703

86.52 0.02732

86.53 0.02759

86.54 0.02787

86.55 0.02814

86.56 0.02841

86.57 0.02868

86.58 0.02895

86.59 0.02921

86.60 0.02947

86.61 0.02973

86.62 0.02999

86.63 0.03024

86.64 0.03050

86.65 0.03075

86.66 0.03099

86.67 0.03124

86.68 0.03148

86.69 0.03173

86.70 0.03197

86.71 0.03221

86.72 0.03244

86.73 0.03268

86.74 0.03292

86.75 0.03315

86.76 0.03338

86.77 0.03361

86.78 0.03384

86.79 0.03406

86.80 0.03429

86.81 0.03451

86.82 0.03473

86.83 0.03495

86.84 0.03517

86.85 0.03539

86.86 0.03561

86.87 0.03581

86.88 0.03602

86.89 0.03623

86.90 0.03644

86.91 0.03665

86.92 0.03686

86.93 0.03707

86.94 0.03729

86.95 0.03749
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HW Elev. (m) Discharge (m³/s)

86.96 0.03770

86.97 0.03790

86.98 0.03810

86.99 0.03830

87.00 0.03850

87.01 0.03869

87.02 0.03889

87.03 0.03909

87.04 0.03928

87.05 0.03948

87.06 0.03967

87.07 0.03986

87.08 0.04006

87.09 0.04025

87.10 0.04044

87.11 0.04063

87.12 0.04082

87.13 0.04101
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2     Metric units
*#****************************************************************************|
*#  Project Name: 535-551 BRANT STREET         
*#                BURLINGTON, ONTARIO
*#  JOB NUMBER  : 19010
*#       Date   : JAN 2021
*#    Revised   :                     
*#    Company   : S. LLEWELLYN AND ASSOCIATES LTD.
*#       File   : 19010.DAT                                         
*#****************************************************************************|
*
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[002] 
                    BUR6_002.stm
*
READ STORM          STORM_FILENAME "STORM.001"
*
*#*****************************************************************************|
*#
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
*#        ===============================================
*#                              
**#****************************************************************************|
*# CATCHMENT 101 - Existing Condition Outlet to 825mm Storm Sewer on Brant Stree
*
CALIB STANDHYD      ID=[1], NHYD=["101"], DT=[1](min), AREA=[0.180](ha),
                    XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[80],
                    Pervious   surfaces: IAper=[6.35](mm), SLPP=[2.0](%), 
                                         LGP=[5.0](m), MNP=[0.250], SCP=[0](min)
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[1.4](%), 
                                         LGI=[3.0](m), MNI=[0.013], SCI=[0](min)
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
**#****************************************************************************|
*# CATCHMENT 102 - Existing Condition Outlet to Ex. CB on John Street
*
CALIB STANDHYD      ID=[2], NHYD=["102"], DT=[1](min), AREA=[0.098](ha),
                    XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[80],
                    Pervious   surfaces: IAper=[6.35](mm), SLPP=[2.0](%), 
                                         LGP=[5.0](m), MNP=[0.250], SCP=[0](min)
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[3.5](%), 
                                         LGI=[7.0](m), MNI=[0.013], SCI=[0](min)
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
**#****************************************************************************|
*#
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
*#        ===============================================
*#                              
**#****************************************************************************|
*# CATCHMENT 201 - Proposed Condition Runoff From Roof
*
CALIB STANDHYD      ID=[1], NHYD=["201"], DT=[1](min), AREA=[0.228](ha),
                    XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[80],
                    Pervious   surfaces: IAper=[6.35](mm), SLPP=[2.0](%), 
                                         LGP=[5.0](m), MNP=[0.250], SCP=[0](min)
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[1.0](%), 
                                         LGI=[5.0](m), MNI=[0.013], SCI=[0](min)
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
**#****************************************************************************|
*# ROUTE CATCHMENT 201 THROUGH 135mm ORIFICE PIPE
*
ROUTE RESERVOIR     IDout=[2],   NHYD=["SWM"],  IDin=[1],  
                    RDT=[1](min), 
                          TABLE of ( OUTFLOW-STORAGE ) values 
                                      (cms) - (ha-m)
                                       0.0 ,  0.0 
                                    0.0154 , 0.0015
                                    0.0247 , 0.0030
                                    0.0315 , 0.0045
                                    0.0371 , 0.0060 
                                    0.0410 , 0.0072                             
                                       -1  ,  -1    (max twenty pts)
                          IDovf=[3], NHYDovf=["OVF"]
**#****************************************************************************|
*# CATCHMENT 202 - Proposed Condition Uncontrolled Runoff to Brant Street
*#                
*
CALIB STANDHYD      ID=[4], NHYD=["202"], DT=[1](min), AREA=[0.033](ha),
                    XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[80],
                    Pervious   surfaces: IAper=[6.35](mm), SLPP=[2.0](%), 
                                         LGP=[5.0](m), MNP=[0.250], SCP=[0](min)
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[2.1](%), 
                                         LGI=[1.5](m), MNI=[0.013], SCI=[0](min)
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
**#****************************************************************************|
*# ADD CATCHMENT 201+202 
*
ADD HYD             IDsum=[5], NHYD=["201+202"], IDs to add=[2,3,4]
**#****************************************************************************|
*# CATCHMENT 203 - Proposed Condition Runoff to John Street
*
CALIB STANDHYD      ID=[6], NHYD=["203"], DT=[1](min), AREA=[0.017](ha),
                    XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[80],
                    Pervious   surfaces: IAper=[6.35](mm), SLPP=[2.0](%), 
                                         LGP=[5.0](m), MNP=[0.250], SCP=[0](min)
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[2.7](%), 
                                         LGI=[1.5](m), MNI=[0.013], SCI=[0](min)
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------|

* RUN REMAINING DESIGN STORMS (CITY OF BURLINGTON 5 TO 100-YR) 
*
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[005] 
                    BUR6_005.stm
*
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[010] 
                    BUR6_010.stm
*
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[025]  
                    BUR6_025.stm 
*                           
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[050] 
                    BUR6_050.stm
*
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[100]  
                    BUR6_100.stm 
*

*%-----------------|-----------------------------------------------------------|
FINISH
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================================================================================

   SSSSS  W   W  M   M  H   H  Y   Y  M   M   OOO        999    999    =========
   S      W W W  MM MM  H   H   Y Y   MM MM  O   O      9   9  9   9          
   SSSSS  W W W  M M M  HHHHH    Y    M M M  O   O  ##  9   9  9   9   Ver  4.05
       S   W W   M   M  H   H    Y    M   M  O   O       9999   9999   Sept 2011
   SSSSS   W W   M   M  H   H    Y    M   M   OOO           9      9   =========
                                                        9   9  9   9   # 3902680
        StormWater Management HYdrologic Model           999    999    =========

 *******************************************************************************
 ***************************** 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                +++++++++
 +++++++++                Burlington            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: 2021-01-20     TIME: 18:59:35     RUN COUNTER: 000216         *
 *******************************************************************************
 * Input   filename: T:\PROJECTS\19010\SWMHYMO\19010.dat                       *
 * Output  filename: T:\PROJECTS\19010\SWMHYMO\19010.out                       *
 * Summary filename: T:\PROJECTS\19010\SWMHYMO\19010.sum                       *
 * User comments:                                                              *
 * 1:__________________________________________________________________________*
 * 2:__________________________________________________________________________*
 * 3:__________________________________________________________________________*
 *******************************************************************************

--------------------------------------------------------------------------------
001:0001------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 535-551 BRANT STREET                                          
*#                BURLINGTON, ONTARIO                                           
*#  JOB NUMBER  : 19010                                                         
*#       Date   : JAN 2021                                                      
*#    Revised   :                                                          
*#    Company   : S. LLEWELLYN AND ASSOCIATES LTD.                              
*#       File   : 19010.DAT                                               
*#****************************************************************************| 
*                                                                               
  ** END OF RUN :   1

*******************************************************************************

--------------------
| START            |  Project  dir.: T:\PROJECTS\19010\SWMHYMO\                 
--------------------  Rainfall dir.: T:\PROJECTS\19010\SWMHYMO\                 
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 002
    NSTORM=   1
           #  1=BUR6_002.stm                                                
--------------------------------------------------------------------------------
002:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 535-551 BRANT STREET                                          
*#                BURLINGTON, ONTARIO                                           
*#  JOB NUMBER  : 19010                                                         
*#       Date   : JAN 2021                                                      
*#    Revised   :                                                          
*#    Company   : S. LLEWELLYN AND ASSOCIATES LTD.                              
*#       File   : 19010.DAT                                               
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
002:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: Burlington 2-yr 6hr NEW CHICAGO         
| Ptotal=  40.93 mm|    Comments: Burlington 2-yr 6hr NEW CHICAGO         
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   1.715 |   1.67   8.325 |   3.17   4.467 |   4.67   2.213
               .33   1.858 |   1.83  19.646 |   3.33   3.978 |   4.83   2.105
               .50   2.032 |   2.00  78.391 |   3.50   3.595 |   5.00   2.008
               .67   2.247 |   2.17  25.776 |   3.67   3.286 |   5.17   1.920
               .83   2.522 |   2.33  13.777 |   3.83   3.030 |   5.33   1.841
              1.00   2.888 |   2.50   9.511 |   4.00   2.815 |   5.50   1.769
              1.17   3.399 |   2.67   7.331 |   4.17   2.632 |   5.67   1.703
              1.33   4.172 |   2.83   6.005 |   4.33   2.474 |   5.83   1.642
              1.50   5.492 |   3.00   5.111 |   4.50   2.335 |   6.00   1.586
  
--------------------------------------------------------------------------------
002:0003------------------------------------------------------------------------
*                                                                               
*#*****************************************************************************|
*#                                                                              
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 101 - Existing Condition Outlet to 825mm Storm Sewer on Brant Stree
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .18

| 01:101    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .18          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.40         2.00
     Length            (m)=       3.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      78.39        24.53
                over (min)        1.00         4.00
     Storage Coeff.  (min)=        .31 (ii)    3.87 (ii)
     Unit Hyd. Tpeak (min)=       1.00         4.00
     Unit Hyd. peak  (cms)=       1.63          .29
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .00           .039 (iii)
     TIME TO PEAK    (hrs)=       1.93         2.03          2.000
     RUNOFF VOLUME    (mm)=      39.93        12.19         39.655
     TOTAL RAINFALL   (mm)=      40.93        40.93         40.933
     RUNOFF COEFFICIENT   =        .98          .30           .969
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
002:0004------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 102 - Existing Condition Outlet to Ex. CB on John Street           
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .10
| 02:102    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .10          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       3.50         2.00
     Length            (m)=       7.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      78.39        24.53
                over (min)        1.00         4.00
     Storage Coeff.  (min)=        .39 (ii)    3.95 (ii)
     Unit Hyd. Tpeak (min)=       1.00         4.00
     Unit Hyd. peak  (cms)=       1.57          .29
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .00           .021 (iii)
     TIME TO PEAK    (hrs)=       1.93         2.03          2.000
     RUNOFF VOLUME    (mm)=      39.93        12.19         39.655
     TOTAL RAINFALL   (mm)=      40.93        40.93         40.933
     RUNOFF COEFFICIENT   =        .98          .30           .969
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
002:0005------------------------------------------------------------------------
**#****************************************************************************|
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 201 - Proposed Condition Runoff From Roof                          
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .23
| 01:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .23          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.00         2.00
     Length            (m)=       5.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      78.39        24.53
                over (min)        1.00         4.00
     Storage Coeff.  (min)=        .47 (ii)    4.02 (ii)
     Unit Hyd. Tpeak (min)=       1.00         4.00
     Unit Hyd. peak  (cms)=       1.50          .28
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .05          .00           .049 (iii)
     TIME TO PEAK    (hrs)=       1.95         2.03          2.000
     RUNOFF VOLUME    (mm)=      39.93        12.19         39.655
     TOTAL RAINFALL   (mm)=      40.93        40.93         40.933
     RUNOFF COEFFICIENT   =        .98          .30           .969
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
002:0006------------------------------------------------------------------------
**#****************************************************************************|
*# ROUTE CATCHMENT 201 THROUGH 135mm ORIFICE PIPE                               
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>01:(201   )   |
| OUT<02:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .032  .4500E-02
                            .015  .1500E-02   |     .037  .6000E-02
                            .025  .3000E-02   |     .041  .7200E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >01: (201   )        .23      .049     2.000     39.655
     OUTFLOW<02: (SWM   )        .23      .023     2.017     39.655
    OVERFLOW<03: (OVF   )        .00      .000      .000       .000
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                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   46.020
                   TIME SHIFT OF PEAK FLOW         (min)=     1.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.2680E-02
 
--------------------------------------------------------------------------------
002:0007------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 202 - Proposed Condition Uncontrolled Runoff to Brant Street       
*#                                                                              
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 04:202    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.10         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      78.39        24.53
                over (min)        1.00         4.00
     Storage Coeff.  (min)=        .18 (ii)    3.74 (ii)
     Unit Hyd. Tpeak (min)=       1.00         4.00
     Unit Hyd. peak  (cms)=       1.69          .30
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .007 (iii)
     TIME TO PEAK    (hrs)=       1.92         2.03          2.000
     RUNOFF VOLUME    (mm)=      39.93        12.19         39.655
     TOTAL RAINFALL   (mm)=      40.93        40.93         40.933
     RUNOFF COEFFICIENT   =        .98          .30           .969
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
002:0008------------------------------------------------------------------------
**#****************************************************************************|
*# ADD CATCHMENT 201+202                                                        
*                                                                               
------------------------
| ADD HYD (201+202   ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:SWM             .23     .023    2.02  39.66    .000 
                    +ID2 03:OVF             .00     .000     .00    .00    .000 
                    +ID3 04:202             .03     .007    2.00  39.66    .000 
                     ===========================================================
                     SUM 05:201+202         .26     .029    2.00  39.66    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
002:0009------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 203 - Proposed Condition Runoff to John Street                     
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .02
| 06:203    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .02          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.70         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      78.39        24.53
                over (min)        1.00         4.00
     Storage Coeff.  (min)=        .17 (ii)    3.72 (ii)
     Unit Hyd. Tpeak (min)=       1.00         4.00
     Unit Hyd. peak  (cms)=       1.69          .30
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .00          .00           .004 (iii)
     TIME TO PEAK    (hrs)=       1.92         2.03          2.000
     RUNOFF VOLUME    (mm)=      39.93        12.19         39.655
     TOTAL RAINFALL   (mm)=      40.93        40.93         40.933
     RUNOFF COEFFICIENT   =        .98          .30           .969
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
002:0010------------------------------------------------------------------------
* RUN REMAINING DESIGN STORMS (CITY OF BURLINGTON 5 TO 100-YR)                  
*                                                                               
  ** END OF RUN :   4

*******************************************************************************

--------------------
| START            |  Project  dir.: T:\PROJECTS\19010\SWMHYMO\                 
--------------------  Rainfall dir.: T:\PROJECTS\19010\SWMHYMO\                 
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 005
    NSTORM=   1
           #  1=BUR6_005.stm                                                
--------------------------------------------------------------------------------
005:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 535-551 BRANT STREET                                          
*#                BURLINGTON, ONTARIO                                           

*#  JOB NUMBER  : 19010                                                         
*#       Date   : JAN 2021                                                      
*#    Revised   :                                                      
*#    Company   : S. LLEWELLYN AND ASSOCIATES LTD.                              
*#       File   : 19010.DAT                                   
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
005:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: Burlington 5-yr 6hr NEW CHICAGO         
| Ptotal=  53.05 mm|    Comments: Burlington 5-yr 6hr NEW CHICAGO         
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   2.348 |   1.67  10.690 |   3.17   5.897 |   4.67   3.004
               .33   2.537 |   1.83  24.479 |   3.33   5.279 |   4.83   2.862
               .50   2.766 |   2.00 101.312 |   3.50   4.790 |   5.00   2.734
               .67   3.048 |   2.17  31.941 |   3.67   4.394 |   5.17   2.619
               .83   3.407 |   2.33  17.333 |   3.83   4.065 |   5.33   2.514
              1.00   3.881 |   2.50  12.145 |   4.00   3.788 |   5.50   2.419
              1.17   4.539 |   2.67   9.469 |   4.17   3.550 |   5.67   2.331
              1.33   5.523 |   2.83   7.826 |   4.33   3.344 |   5.83   2.251
              1.50   7.185 |   3.00   6.709 |   4.50   3.164 |   6.00   2.176
  
--------------------------------------------------------------------------------
005:0003------------------------------------------------------------------------
*                                                                               
*#*****************************************************************************|
*#                                                                              
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 101 - Existing Condition Outlet to 825mm Storm Sewer on Brant Stree
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .18
| 01:101    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .18          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.40         2.00
     Length            (m)=       3.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     101.31        42.29
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .28 (ii)    3.14 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.65          .36
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .05          .00           .050 (iii)
     TIME TO PEAK    (hrs)=       1.92         2.02          2.000
     RUNOFF VOLUME    (mm)=      52.05        19.79         51.730
     TOTAL RAINFALL   (mm)=      53.05        53.05         53.053
     RUNOFF COEFFICIENT   =        .98          .37           .975
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
005:0004------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 102 - Existing Condition Outlet to Ex. CB on John Street           
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .10
| 02:102    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .10          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       3.50         2.00
     Length            (m)=       7.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     101.31        42.29
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .35 (ii)    3.21 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.60          .36
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .00           .027 (iii)
     TIME TO PEAK    (hrs)=       1.92         2.02          2.000
     RUNOFF VOLUME    (mm)=      52.05        19.79         51.730
     TOTAL RAINFALL   (mm)=      53.05        53.05         53.053
     RUNOFF COEFFICIENT   =        .98          .37           .975
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
005:0005------------------------------------------------------------------------
**#****************************************************************************|
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 201 - Proposed Condition Runoff From Roof                          
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .23
| 01:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .23          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.00         2.00
     Length            (m)=       5.00         5.00
     Mannings n           =       .013         .250
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     Max.eff.Inten.(mm/hr)=     101.31        42.29
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .42 (ii)    3.28 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.54          .35
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .06          .00           .064 (iii)
     TIME TO PEAK    (hrs)=       1.95         2.02          2.000
     RUNOFF VOLUME    (mm)=      52.05        19.79         51.730
     TOTAL RAINFALL   (mm)=      53.05        53.05         53.053
     RUNOFF COEFFICIENT   =        .98          .37           .975
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
005:0006------------------------------------------------------------------------
**#****************************************************************************|
*# ROUTE CATCHMENT 201 THROUGH 135mm ORIFICE PIPE                               
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>01:(201   )   |
| OUT<02:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .032  .4500E-02
                            .015  .1500E-02   |     .037  .6000E-02
                            .025  .3000E-02   |     .041  .7200E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >01: (201   )        .23      .064     2.000     51.730
     OUTFLOW<02: (SWM   )        .23      .027     2.017     51.730
    OVERFLOW<03: (OVF   )        .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](%)=   42.481
                   TIME SHIFT OF PEAK FLOW         (min)=     1.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.3533E-02
 
--------------------------------------------------------------------------------
005:0007------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 202 - Proposed Condition Uncontrolled Runoff to Brant Street       
*#                                                                              
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 04:202    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.10         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     101.31        42.29
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .16 (ii)    3.02 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.70          .38
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .009 (iii)
     TIME TO PEAK    (hrs)=       1.88         2.02          2.000
     RUNOFF VOLUME    (mm)=      52.05        19.79         51.730
     TOTAL RAINFALL   (mm)=      53.05        53.05         53.053
     RUNOFF COEFFICIENT   =        .98          .37           .975
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
005:0008------------------------------------------------------------------------
**#****************************************************************************|
*# ADD CATCHMENT 201+202                                                        
*                                                                               
------------------------
| ADD HYD (201+202   ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:SWM             .23     .027    2.02  51.73    .000 
                    +ID2 03:OVF             .00     .000     .00    .00    .000 
                    +ID3 04:202             .03     .009    2.00  51.73    .000 
                     ===========================================================
                     SUM 05:201+202         .26     .036    2.00  51.73    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
005:0009------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 203 - Proposed Condition Runoff to John Street                     
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .02
| 06:203    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .02          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.70         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     101.31        42.29
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .15 (ii)    3.01 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00

     Unit Hyd. peak  (cms)=       1.70          .38
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .00          .00           .005 (iii)
     TIME TO PEAK    (hrs)=       1.88         2.02          2.000
     RUNOFF VOLUME    (mm)=      52.05        19.79         51.730
     TOTAL RAINFALL   (mm)=      53.05        53.05         53.053
     RUNOFF COEFFICIENT   =        .98          .37           .975
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
005:0010------------------------------------------------------------------------
* RUN REMAINING DESIGN STORMS (CITY OF BURLINGTON 5 TO 100-YR)                  
*                                                                               
--------------------------------------------------------------------------------
005:0002------------------------------------------------------------------------
*                                                                               
  ** END OF RUN :   9

*******************************************************************************

--------------------
| START            |  Project  dir.: T:\PROJECTS\19010\SWMHYMO\                 
--------------------  Rainfall dir.: T:\PROJECTS\19010\SWMHYMO\                 
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 010
    NSTORM=   1
           #  1=BUR6_010.stm                                                
--------------------------------------------------------------------------------
010:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 535-551 BRANT STREET                                          
*#                BURLINGTON, ONTARIO                                           
*#  JOB NUMBER  : 19010                                                         
*#       Date   : JAN 2021                                                      
*#    Revised   :                                                      
*#    Company   : S. LLEWELLYN AND ASSOCIATES LTD.                              
*#       File   : 19010.DAT                                   
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
010:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: Burlington 10-yr 6hr NEW CHICAGO        
| Ptotal=  61.10 mm|    Comments: Burlington 10-yr 6hr NEW CHICAGO        
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   2.714 |   1.67  12.326 |   3.17   6.808 |   4.67   3.472
               .33   2.933 |   1.83  28.176 |   3.33   6.095 |   4.83   3.308
               .50   3.197 |   2.00 116.310 |   3.50   5.532 |   5.00   3.161
               .67   3.523 |   2.17  36.748 |   3.67   5.075 |   5.17   3.027
               .83   3.937 |   2.33  19.967 |   3.83   4.696 |   5.33   2.907
              1.00   4.483 |   2.50  14.001 |   4.00   4.376 |   5.50   2.796
              1.17   5.242 |   2.67  10.921 |   4.17   4.102 |   5.67   2.695
              1.33   6.377 |   2.83   9.030 |   4.33   3.864 |   5.83   2.602
              1.50   8.291 |   3.00   7.743 |   4.50   3.656 |   6.00   2.516
  
--------------------------------------------------------------------------------
010:0003------------------------------------------------------------------------
*                                                                               
*#*****************************************************************************|
*#                                                                              
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 101 - Existing Condition Outlet to 825mm Storm Sewer on Brant Stree
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .18
| 01:101    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .18          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.40         2.00
     Length            (m)=       3.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     116.31        54.51
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .27 (ii)    2.85 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.66          .39
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .06          .00           .058 (iii)
     TIME TO PEAK    (hrs)=       1.92         2.02          2.000
     RUNOFF VOLUME    (mm)=      60.10        25.35         59.754
     TOTAL RAINFALL   (mm)=      61.10        61.10         61.101
     RUNOFF COEFFICIENT   =        .98          .41           .978
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
010:0004------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 102 - Existing Condition Outlet to Ex. CB on John Street           
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .10
| 02:102    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .10          .00
     Dep. Storage     (mm)=       1.00         6.35
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     Average Slope     (%)=       3.50         2.00
     Length            (m)=       7.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     116.31        54.51
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .33 (ii)    2.92 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.61          .38
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .00           .031 (iii)
     TIME TO PEAK    (hrs)=       1.92         2.02          2.000
     RUNOFF VOLUME    (mm)=      60.10        25.35         59.754
     TOTAL RAINFALL   (mm)=      61.10        61.10         61.101
     RUNOFF COEFFICIENT   =        .98          .41           .978
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
010:0005------------------------------------------------------------------------
**#****************************************************************************|
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 201 - Proposed Condition Runoff From Roof                          
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .23
| 01:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .23          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.00         2.00
     Length            (m)=       5.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     116.31        54.51
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .40 (ii)    2.98 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.56          .38
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .07          .00           .073 (iii)
     TIME TO PEAK    (hrs)=       1.93         2.02          2.000
     RUNOFF VOLUME    (mm)=      60.10        25.35         59.754
     TOTAL RAINFALL   (mm)=      61.10        61.10         61.101
     RUNOFF COEFFICIENT   =        .98          .41           .978
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
010:0006------------------------------------------------------------------------
**#****************************************************************************|
*# ROUTE CATCHMENT 201 THROUGH 135mm ORIFICE PIPE                               
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>01:(201   )   |
| OUT<02:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .032  .4500E-02
                            .015  .1500E-02   |     .037  .6000E-02
                            .025  .3000E-02   |     .041  .7200E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >01: (201   )        .23      .073     2.000     59.754
     OUTFLOW<02: (SWM   )        .23      .030     2.017     59.754
    OVERFLOW<03: (OVF   )        .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](%)=   40.612
                   TIME SHIFT OF PEAK FLOW         (min)=     1.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.4118E-02
 
--------------------------------------------------------------------------------
010:0007------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 202 - Proposed Condition Uncontrolled Runoff to Brant Street       
*#                                                                              
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 04:202    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.10         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     116.31        54.51
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .15 (ii)    2.74 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.70          .40
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .011 (iii)
     TIME TO PEAK    (hrs)=       1.88         2.02          2.000
     RUNOFF VOLUME    (mm)=      60.10        25.35         59.754
     TOTAL RAINFALL   (mm)=      61.10        61.10         61.101
     RUNOFF COEFFICIENT   =        .98          .41           .978
 

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
010:0008------------------------------------------------------------------------
**#****************************************************************************|
*# ADD CATCHMENT 201+202                                                        
*                                                                               
------------------------
| ADD HYD (201+202   ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:SWM             .23     .030    2.02  59.75    .000 
                    +ID2 03:OVF             .00     .000     .00    .00    .000 
                    +ID3 04:202             .03     .011    2.00  59.75    .000 
                     ===========================================================
                     SUM 05:201+202         .26     .040    2.00  59.75    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
010:0009------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 203 - Proposed Condition Runoff to John Street                     
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .02
| 06:203    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .02          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.70         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     116.31        54.51
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .14 (ii)    2.73 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.70          .40
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .005 (iii)
     TIME TO PEAK    (hrs)=       1.88         2.02          2.000
     RUNOFF VOLUME    (mm)=      60.10        25.35         59.754
     TOTAL RAINFALL   (mm)=      61.10        61.10         61.101
     RUNOFF COEFFICIENT   =        .98          .41           .978
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
010:0010------------------------------------------------------------------------
* RUN REMAINING DESIGN STORMS (CITY OF BURLINGTON 5 TO 100-YR)                  
*                                                                               
--------------------------------------------------------------------------------
010:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
010:0002------------------------------------------------------------------------
*                                                                               
  ** END OF RUN :  24

*******************************************************************************

--------------------
| START            |  Project  dir.: T:\PROJECTS\19010\SWMHYMO\                 
--------------------  Rainfall dir.: T:\PROJECTS\19010\SWMHYMO\                 
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 025
    NSTORM=   1
           #  1=BUR6_025.stm                                                
--------------------------------------------------------------------------------
025:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 535-551 BRANT STREET                                          
*#                BURLINGTON, ONTARIO                                           
*#  JOB NUMBER  : 19010                                                         
*#       Date   : JAN 2021                                                      
*#    Revised   :                                                      
*#    Company   : S. LLEWELLYN AND ASSOCIATES LTD.                              
*#       File   : 19010.DAT                                   
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
025:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: Burlington 25-yr 6hr NEW CHICAGO        
| Ptotal=  71.35 mm|    Comments: Burlington 25-yr 6hr NEW CHICAGO        
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   3.182 |   1.67  14.410 |   3.17   7.968 |   4.67   4.068
               .33   3.437 |   1.83  32.881 |   3.33   7.135 |   4.83   3.876
               .50   3.746 |   2.00 135.380 |   3.50   6.477 |   5.00   3.704
               .67   4.128 |   2.17  42.866 |   3.67   5.943 |   5.17   3.548
               .83   4.612 |   2.33  23.321 |   3.83   5.499 |   5.33   3.407
              1.00   5.251 |   2.50  16.365 |   4.00   5.125 |   5.50   3.278
              1.17   6.138 |   2.67  12.771 |   4.17   4.805 |   5.67   3.160
              1.33   7.465 |   2.83  10.563 |   4.33   4.527 |   5.83   3.051
              1.50   9.700 |   3.00   9.061 |   4.50   4.284 |   6.00   2.950
  
--------------------------------------------------------------------------------
025:0003------------------------------------------------------------------------
*                                                                               
*#*****************************************************************************|
*#                                                                              
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
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*#                                                                              
**#****************************************************************************|
*# CATCHMENT 101 - Existing Condition Outlet to 825mm Storm Sewer on Brant Stree
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .18
| 01:101    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .18          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.40         2.00
     Length            (m)=       3.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     135.38        71.01
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .25 (ii)    2.57 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.67          .41
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .07          .00           .067 (iii)
     TIME TO PEAK    (hrs)=       1.92         2.00          2.000
     RUNOFF VOLUME    (mm)=      70.35        32.88         69.972
     TOTAL RAINFALL   (mm)=      71.35        71.35         71.347
     RUNOFF COEFFICIENT   =        .99          .46           .981
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
025:0004------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 102 - Existing Condition Outlet to Ex. CB on John Street           
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .10
| 02:102    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .10          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       3.50         2.00
     Length            (m)=       7.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     135.38        71.01
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .32 (ii)    2.64 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.63          .41
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .00           .037 (iii)
     TIME TO PEAK    (hrs)=       1.92         2.00          2.000
     RUNOFF VOLUME    (mm)=      70.35        32.88         69.972
     TOTAL RAINFALL   (mm)=      71.35        71.35         71.347
     RUNOFF COEFFICIENT   =        .99          .46           .981
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
025:0005------------------------------------------------------------------------
**#****************************************************************************|
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 201 - Proposed Condition Runoff From Roof                          
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .23
| 01:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .23          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.00         2.00
     Length            (m)=       5.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     135.38        71.01
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .38 (ii)    2.70 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.58          .40
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .08          .00           .085 (iii)
     TIME TO PEAK    (hrs)=       1.93         2.00          2.000
     RUNOFF VOLUME    (mm)=      70.35        32.88         69.972
     TOTAL RAINFALL   (mm)=      71.35        71.35         71.347
     RUNOFF COEFFICIENT   =        .99          .46           .981
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
025:0006------------------------------------------------------------------------
**#****************************************************************************|
*# ROUTE CATCHMENT 201 THROUGH 135mm ORIFICE PIPE                               
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>01:(201   )   |
| OUT<02:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .032  .4500E-02
                            .015  .1500E-02   |     .037  .6000E-02
                            .025  .3000E-02   |     .041  .7200E-02

 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >01: (201   )        .23      .085     2.000     69.972
     OUTFLOW<02: (SWM   )        .23      .033     2.017     69.972
    OVERFLOW<03: (OVF   )        .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](%)=   38.552
                   TIME SHIFT OF PEAK FLOW         (min)=     1.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.4873E-02
 
--------------------------------------------------------------------------------
025:0007------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 202 - Proposed Condition Uncontrolled Runoff to Brant Street       
*#                                                                              
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 04:202    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.10         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     135.38        72.61
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .15 (ii)    2.45 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.70          .49
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .012 (iii)
     TIME TO PEAK    (hrs)=       1.88         2.00          2.000
     RUNOFF VOLUME    (mm)=      70.35        32.88         69.972
     TOTAL RAINFALL   (mm)=      71.35        71.35         71.347
     RUNOFF COEFFICIENT   =        .99          .46           .981
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
025:0008------------------------------------------------------------------------
**#****************************************************************************|
*# ADD CATCHMENT 201+202                                                        
*                                                                               
------------------------
| ADD HYD (201+202   ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:SWM             .23     .033    2.02  69.97    .000 
                    +ID2 03:OVF             .00     .000     .00    .00    .000 
                    +ID3 04:202             .03     .012    2.00  69.97    .000 
                     ===========================================================
                     SUM 05:201+202         .26     .045    2.00  69.97    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
025:0009------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 203 - Proposed Condition Runoff to John Street                     
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .02
| 06:203    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .02          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.70         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     135.38        72.61
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .14 (ii)    2.44 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.70          .49
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .006 (iii)
     TIME TO PEAK    (hrs)=       1.88         2.00          2.000
     RUNOFF VOLUME    (mm)=      70.35        32.88         69.972
     TOTAL RAINFALL   (mm)=      71.35        71.35         71.347
     RUNOFF COEFFICIENT   =        .99          .46           .981
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
025:0010------------------------------------------------------------------------
* RUN REMAINING DESIGN STORMS (CITY OF BURLINGTON 5 TO 100-YR)                  
*                                                                               
--------------------------------------------------------------------------------
025:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
025:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
025:0002------------------------------------------------------------------------
*                                                                               
  ** END OF RUN :  49

*******************************************************************************
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--------------------
| START            |  Project  dir.: T:\PROJECTS\19010\SWMHYMO\                 
--------------------  Rainfall dir.: T:\PROJECTS\19010\SWMHYMO\                 
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 050
    NSTORM=   1
           #  1=BUR6_050.stm                                                
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 535-551 BRANT STREET                                          
*#                BURLINGTON, ONTARIO                                           
*#  JOB NUMBER  : 19010                                                         
*#       Date   : JAN 2021                                                      
*#    Revised   :                                                          
*#    Company   : S. LLEWELLYN AND ASSOCIATES LTD.                              
*#       File   : 19010.DAT                                               
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: Burlington 50-yr 6hr NEW CHICAGO        
| Ptotal=  78.93 mm|    Comments: Burlington 50-yr 6hr NEW CHICAGO        
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   3.533 |   1.67  15.961 |   3.17   8.836 |   4.67   4.516
               .33   3.817 |   1.83  36.356 |   3.33   7.913 |   4.83   4.304
               .50   4.160 |   2.00 149.296 |   3.50   7.185 |   5.00   4.113
               .67   4.582 |   2.17  47.374 |   3.67   6.593 |   5.17   3.940
               .83   5.119 |   2.33  25.806 |   3.83   6.102 |   5.33   3.783
              1.00   5.827 |   2.50  18.121 |   4.00   5.688 |   5.50   3.640
              1.17   6.809 |   2.67  14.149 |   4.17   5.333 |   5.67   3.509
              1.33   8.278 |   2.83  11.707 |   4.33   5.025 |   5.83   3.388
              1.50  10.753 |   3.00  10.045 |   4.50   4.755 |   6.00   3.277
  
--------------------------------------------------------------------------------
050:0003------------------------------------------------------------------------
*                                                                               
*#*****************************************************************************|
*#                                                                              
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 101 - Existing Condition Outlet to 825mm Storm Sewer on Brant Stree
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .18
| 01:101    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .18          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.40         2.00
     Length            (m)=       3.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     149.30        85.37
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .24 (ii)    2.40 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.67          .50
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .07          .00           .074 (iii)
     TIME TO PEAK    (hrs)=       1.90         2.00          2.000
     RUNOFF VOLUME    (mm)=      77.93        38.71         77.540
     TOTAL RAINFALL   (mm)=      78.93        78.93         78.932
     RUNOFF COEFFICIENT   =        .99          .49           .982
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
050:0004------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 102 - Existing Condition Outlet to Ex. CB on John Street           
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .10
| 02:102    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .10          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       3.50         2.00
     Length            (m)=       7.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     149.30        85.37
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .30 (ii)    2.46 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.64          .49
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .00           .040 (iii)
     TIME TO PEAK    (hrs)=       1.92         2.00          2.000
     RUNOFF VOLUME    (mm)=      77.93        38.71         77.540
     TOTAL RAINFALL   (mm)=      78.93        78.93         78.932
     RUNOFF COEFFICIENT   =        .99          .49           .982
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
050:0005------------------------------------------------------------------------
**#****************************************************************************|
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       

*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 201 - Proposed Condition Runoff From Roof                          
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .23
| 01:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .23          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.00         2.00
     Length            (m)=       5.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     149.30        83.65
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .36 (ii)    2.54 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.59          .42
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .09          .00           .094 (iii)
     TIME TO PEAK    (hrs)=       1.93         2.00          2.000
     RUNOFF VOLUME    (mm)=      77.93        38.71         77.540
     TOTAL RAINFALL   (mm)=      78.93        78.93         78.932
     RUNOFF COEFFICIENT   =        .99          .49           .982
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
050:0006------------------------------------------------------------------------
**#****************************************************************************|
*# ROUTE CATCHMENT 201 THROUGH 135mm ORIFICE PIPE                               
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>01:(201   )   |
| OUT<02:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .032  .4500E-02
                            .015  .1500E-02   |     .037  .6000E-02
                            .025  .3000E-02   |     .041  .7200E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >01: (201   )        .23      .094     2.000     77.540
     OUTFLOW<02: (SWM   )        .23      .035     2.017     77.540
    OVERFLOW<03: (OVF   )        .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](%)=   37.187
                   TIME SHIFT OF PEAK FLOW         (min)=     1.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.5436E-02
 
--------------------------------------------------------------------------------
050:0007------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 202 - Proposed Condition Uncontrolled Runoff to Brant Street       
*#                                                                              
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 04:202    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.10         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     149.30        85.37
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .14 (ii)    2.30 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.70          .51
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .014 (iii)
     TIME TO PEAK    (hrs)=       1.88         2.00          2.000
     RUNOFF VOLUME    (mm)=      77.93        38.71         77.540
     TOTAL RAINFALL   (mm)=      78.93        78.93         78.932
     RUNOFF COEFFICIENT   =        .99          .49           .982
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
050:0008------------------------------------------------------------------------
**#****************************************************************************|
*# ADD CATCHMENT 201+202                                                        
*                                                                               
------------------------
| ADD HYD (201+202   ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:SWM             .23     .035    2.02  77.54    .000 
                    +ID2 03:OVF             .00     .000     .00    .00    .000 
                    +ID3 04:202             .03     .014    2.00  77.54    .000 
                     ===========================================================
                     SUM 05:201+202         .26     .048    2.00  77.54    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
050:0009------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 203 - Proposed Condition Runoff to John Street                     
*                                                                               
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----------------------
| CALIB STANDHYD     |   Area    (ha)=     .02
| 06:203    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .02          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.70         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     149.30        85.37
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .13 (ii)    2.29 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.70          .51
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .007 (iii)
     TIME TO PEAK    (hrs)=       1.88         2.00          2.000
     RUNOFF VOLUME    (mm)=      77.93        38.71         77.540
     TOTAL RAINFALL   (mm)=      78.93        78.93         78.932
     RUNOFF COEFFICIENT   =        .99          .49           .982
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
050:0010------------------------------------------------------------------------
* RUN REMAINING DESIGN STORMS (CITY OF BURLINGTON 5 TO 100-YR)                  
*                                                                               
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*                                                                               
  ** END OF RUN :  99

*******************************************************************************

--------------------
| START            |  Project  dir.: T:\PROJECTS\19010\SWMHYMO\                 
--------------------  Rainfall dir.: T:\PROJECTS\19010\SWMHYMO\                 
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 100
    NSTORM=   1
           #  1=BUR6_100.stm                                                
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 535-551 BRANT STREET                                          
*#                BURLINGTON, ONTARIO                                           
*#  JOB NUMBER  : 19010                                                         
*#       Date   : JAN 2021                                                      
*#    Revised   :                                                          
*#    Company   : S. LLEWELLYN AND ASSOCIATES LTD.                              
*#       File   : 19010.DAT                                               
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: Burlington 100-yr 6hr NEW CHICAGO       
| Ptotal=  86.27 mm|    Comments: Burlington 100-yr 6hr NEW CHICAGO       
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   3.862 |   1.67  17.445 |   3.17   9.657 |   4.67   4.936
               .33   4.172 |   1.83  39.736 |   3.33   8.649 |   4.83   4.704
               .50   4.546 |   2.00 163.177 |   3.50   7.853 |   5.00   4.495
               .67   5.008 |   2.17  51.779 |   3.67   7.206 |   5.17   4.306
               .83   5.595 |   2.33  28.205 |   3.83   6.670 |   5.33   4.135
              1.00   6.369 |   2.50  19.806 |   4.00   6.217 |   5.50   3.979
              1.17   7.443 |   2.67  15.465 |   4.17   5.829 |   5.67   3.835
              1.33   9.048 |   2.83  12.795 |   4.33   5.492 |   5.83   3.703
              1.50  11.752 |   3.00  10.979 |   4.50   5.197 |   6.00   3.581
  
--------------------------------------------------------------------------------
100:0003------------------------------------------------------------------------
*                                                                               
*#*****************************************************************************|
*#                                                                              
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 101 - Existing Condition Outlet to 825mm Storm Sewer on Brant Stree
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .18
| 01:101    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .18          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.40         2.00
     Length            (m)=       3.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     163.18        98.36
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .23 (ii)    2.27 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.68          .51
                                                           *TOTALS*

     PEAK FLOW       (cms)=        .08          .00           .081 (iii)
     TIME TO PEAK    (hrs)=       1.90         2.00          2.000
     RUNOFF VOLUME    (mm)=      85.27        44.54         84.864
     TOTAL RAINFALL   (mm)=      86.27        86.27         86.271
     RUNOFF COEFFICIENT   =        .99          .52           .984
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
100:0004------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 102 - Existing Condition Outlet to Ex. CB on John Street           
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .10
| 02:102    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .10          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       3.50         2.00
     Length            (m)=       7.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     163.18        98.36
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .29 (ii)    2.33 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.64          .50
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .00           .044 (iii)
     TIME TO PEAK    (hrs)=       1.92         2.00          2.000
     RUNOFF VOLUME    (mm)=      85.27        44.54         84.864
     TOTAL RAINFALL   (mm)=      86.27        86.27         86.271
     RUNOFF COEFFICIENT   =        .99          .52           .984
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
100:0005------------------------------------------------------------------------
**#****************************************************************************|
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#                                                                              
**#****************************************************************************|
*# CATCHMENT 201 - Proposed Condition Runoff From Roof                          
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .23
| 01:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .23          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       1.00         2.00
     Length            (m)=       5.00         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     163.18        98.36
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .35 (ii)    2.39 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.60          .50
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .10          .00           .103 (iii)
     TIME TO PEAK    (hrs)=       1.93         2.00          2.000
     RUNOFF VOLUME    (mm)=      85.27        44.54         84.864
     TOTAL RAINFALL   (mm)=      86.27        86.27         86.271
     RUNOFF COEFFICIENT   =        .99          .52           .984
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
100:0006------------------------------------------------------------------------
**#****************************************************************************|
*# ROUTE CATCHMENT 201 THROUGH 135mm ORIFICE PIPE                               
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>01:(201   )   |
| OUT<02:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .032  .4500E-02
                            .015  .1500E-02   |     .037  .6000E-02
                            .025  .3000E-02   |     .041  .7200E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >01: (201   )        .23      .103     2.000     84.864
     OUTFLOW<02: (SWM   )        .23      .037     2.017     84.864
    OVERFLOW<03: (OVF   )        .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](%)=   36.065
                   TIME SHIFT OF PEAK FLOW         (min)=     1.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.6001E-02
 
--------------------------------------------------------------------------------
100:0007------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 202 - Proposed Condition Uncontrolled Runoff to Brant Street       
*#                                                                              
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*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 04:202    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.10         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     163.18        98.36
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .14 (ii)    2.18 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.70          .53
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .015 (iii)
     TIME TO PEAK    (hrs)=       1.88         2.00          2.000
     RUNOFF VOLUME    (mm)=      85.27        44.54         84.864
     TOTAL RAINFALL   (mm)=      86.27        86.27         86.271
     RUNOFF COEFFICIENT   =        .99          .52           .984
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
100:0008------------------------------------------------------------------------
**#****************************************************************************|
*# ADD CATCHMENT 201+202                                                        
*                                                                               
------------------------
| ADD HYD (201+202   ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:SWM             .23     .037    2.02  84.86    .000 
                    +ID2 03:OVF             .00     .000     .00    .00    .000 
                    +ID3 04:202             .03     .015    2.00  84.86    .000 
                     ===========================================================
                     SUM 05:201+202         .26     .051    2.00  84.86    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
100:0009------------------------------------------------------------------------
**#****************************************************************************|
*# CATCHMENT 203 - Proposed Condition Runoff to John Street                     
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .02
| 06:203    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .02          .00
     Dep. Storage     (mm)=       1.00         6.35
     Average Slope     (%)=       2.70         2.00
     Length            (m)=       1.50         5.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     163.18        98.36
                over (min)        1.00         2.00
     Storage Coeff.  (min)=        .13 (ii)    2.17 (ii)
     Unit Hyd. Tpeak (min)=       1.00         2.00
     Unit Hyd. peak  (cms)=       1.70          .53
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .008 (iii)
     TIME TO PEAK    (hrs)=       1.88         2.00          2.000
     RUNOFF VOLUME    (mm)=      85.27        44.54         84.864
     TOTAL RAINFALL   (mm)=      86.27        86.27         86.271
     RUNOFF COEFFICIENT   =        .99          .52           .984
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = 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.
 
--------------------------------------------------------------------------------
100:0010------------------------------------------------------------------------
* RUN REMAINING DESIGN STORMS (CITY OF BURLINGTON 5 TO 100-YR)                  
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
      FINISH
--------------------------------------------------------------------------------
********************************************************************************
     WARNINGS / ERRORS / NOTES
     -------------------------
   Simulation ended on 2021-01-20     at 18:59:37
================================================================================
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FIRE FLOW DEMAND REQUIREMENTS - FIRE UNDERWRITERS SURVEY (FUS GUIDELINES)

Project Number: 19010

Project Name: 535-551 Brant Street

Date: Apr-20

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:

      (1)

   where:

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

# of Total Type of

Storeys GFA (m
2
) Construction (l/min) (l/s) %

Adjustment 

(l/min)

Adjusted Fire 

Flow (l/min)
%

Adjustment 

(l/min)
%

Adjustment 

(l/min)
(l/min) (l/s)

Condominium 26 6406.6 0.6 11000 183.3 -25 -2750.0 8250.0 -50 -4125.0 45 3712.5 8000 133

Total Area Calculation: Floor Area Cumm. Area

1-2 3032 3032.0

50% of 2-10 3374.55 6406.6

(2) Occupancy (3) Sprinkler (4) Exposure Side Exposure (m)Charge (%)

Non-Combustible -25% Minimum credit for systems designed to NFPA 13 is 30%. 0 to 3m 25% North = >45 0

Limited Combustible -15% 3.1 to 10m 20% Calculate for all South = 0 to 3 25

Combustible No Charge If the domestic and fire services are supplied by the same 10.1 to 20m 15% sides.  Maximum East = 20.1 to 30 10

Free Burning 15% municipal water system, then take an additional 10%. 20.1 to 30m 10% charge shall not West = 20.1 to 30 10

Rapid Burning 25% 30.1 to 45m 5% exceed 75% Total Expoure = 45

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%.

Exposure Fire Flow

(1) (2) (3) (4) Final Adjusted

Building / Location

Fire Flow "F" Occupancy Sprinkler

Two largest ajoining floors 

plus 50% of any floors 

immediately above them up 

to eight floors

ACF 220=
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FLOW IN U.S. GPM

P
R
E
S
S
U

R
E

(P
S
IG

)

# of Ports PORT DIA. (in/mm) PITOT (psig) FLOW (usgpm) RESIDUAL (psig)

Test Date

Test Time

Pipe Dia.

Static

General Data

Site or Developer Name

Site Address/Municipality

Location of Test Hydrant

Location of Base Hydrant

Site Information

Technician's Comments

No conversion factor used for flow calculation based on round and flush internal nozzle

configuration. Flow testing has been conducted in accrodance with NFPA 291 guidelines

1

2

2.50/63

2.50/63

50 1186 63

65

13 March 2020

12"

Carriage Gate Homes

535 Brant Street, Burlington

566 Brant Street

THEORETICAL FLOW @ 20psi

11:15am36/36 2014 58

518 Brant Street

6374

9
5
0

1
8
0
0

+

Verified By: Mark Schmidt

+

125

130

+

wherever possible. Refer to attached report for further information.
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Executive Summary 
Grounded Engineering Inc. (Grounded) was retained by Renimmob Properties Ltd. to conduct a 
Hydrogeological Review for the proposed redevelopment of 535-551 Brant Street in Burlington, 
Ontario (site). The conclusions of the investigation are summarized as follows: 
 
Development Information 

Current Development 

Development Phase 
Above 
Grade 
Levels 

Below Grade Levels 

Level # 
Lowest Finished Floor Approximate 

Base of 
Footings (masl) 

Depth (m) Elevation (masl) 

535 – 539 Brant Street 1 1 Unknown Unknown Unknown 
541 – 551 Brant Street 2 1 Unknown Unknown Unknown 

 

Proposed Development 

Development Phase 
Above Grade 

Levels 

Below Grade Levels 

Level # 
Lowest Finished Floor Approximate 

Base of 
Footings (masl) 

Depth (m) Elevation (masl) 

1 26 4 12.2 75.4 74.9 

 

Site Conditions 

Site Stratigraphy 

Stratum/Formation 
Aquifer or 
Aquitard 

Depth Range 
(mbgs) 

Elevation 
Range (masl) 

Hydraulic 
Conductivity (m/s) 

Earth Fill Aquifer 0.0 – 2.3 87.3 – 85.0 9.29 x 10-09* 
Silt Till (Halton Till) Aquifer 1.5 – 3.3 85.8 – 84.4 1.3 x 10-08* 

Bedrock (Queenston Shale) Aquifer 3.1 – 18.5 84.7 – 68.9 1.78 x 10-07** 
*Conductivity was approximated using grain size analysis. 
**Bedrock conductivity is highest reported between Grounded & Terraprobe via slug test analysis (Appendix B). 

Maximum Groundwater Elevation 
Monitoring Well ID Depth Below Grade (m) Elevation (masl) 

BH104 18.5 87.4 
BH105 2.3 87.6 
BH106 18.0 87.7 
BH107 18.1 87.8 
BH108 3.0 87.7 
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Groundwater Quality 

Sample ID Sample Date 
Sample Expiry 

Date 
City of Burlington Storm  

Sewer Limits 

Halton Region Sanitary 
and Combined Sewer 

Limits 
SW-UF-BH107 February 4, 2021 February 6, 2021 Exceeds Meets 

 

Groundwater Control 

Stored Groundwater (pre-excavation/dewatering) 

Volume of Excavation (m3) 
Volume of Excavation 

Below Water Table (m3) 
Volume of Storage 
Groundwater (m3) 

Volume of Storage 
Groundwater (L) 

35,527 25,612 8,675 8,675,100 

 

Short Term (Construction) Groundwater Quantity – Safety Factor of 1.5 Used 
Groundwater Seepage Design Rainfall Event (25mm) Total Daily Water Takings 
L/day L/min L/day L/min L/day L/min 
20,000 13.9 69,000 47.9 89,000 61.8 

 

Long Term (Permanent) Groundwater Quantity – Safety Factor of 1.5 Used 

Groundwater Seepage 
Infiltration Design Rainfall Event 

(25mm) 
Total Daily Water Takings 

L/day L/min L/day L/min L/day L/min 
20,000 13.9 2,000 1.4 22,000 15.3 

 

Zone of Influence 
Zone of Influence Potential Settlement 

13 m 1 mm 

 

Regulatory Requirements 
Environmental Activity and Sector Registry (EASR) Posting Required 
Short Term Permit to Take Water (PTTW) Not Required 
Long Term Permit to Take Water (PTTW) Not Required 
Short Term Discharge Agreement Region of Halton or City of 
Burlington 

Required 

Long Term Discharge Agreement Region of Halton or City of 
Burlington 

Required 
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1 Introduction 

Renimmob Properties Ltd. has retained Grounded Engineering Inc. (“Grounded”) to provide 
hydrogeological engineering design advice for their proposed development at 535-551 Brant 
Street, in Burlington, Ontario.  

Property Information 

Location of Property 535-551 Brant Street 

Ownership of Property Renimmob Properties Ltd. 

Property Dimensions (m) Approx. 51 m EW x 54 m NS 

Property Area (m2) 2,779 

 

Existing Development 

Number of Building Structures Two (2) 

Number of Above Grade Levels 535 – 539 Brant Street: One (1) 

541 – 551 Brant Street: Two (2) 

Number of Underground Levels One (1) 

Sub-Grade Depth of Development (m) Unknown 

Sub-Grade Area (m2) Unknown 

Land Use Classification Commercial 

 

Proposed Development 

Number of Building Structures One (1): One high-rise tower on a mixed-use podium 

Number of Above Grade Levels Twenty-six (26) 

Number of Underground Levels Four (4) – P4 Level 

Sub-Grade Depth of Development (m) 12.4 

Sub-Grade Area (m2) 2,779 

Land Use Classification Mixed Use – Residential and Commercial 
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Qualified Person and Hydrogeological Review Information 

Qualified Person Matthew Bielaski, P.Eng. 

Consulting Firm Grounded Engineering Inc. 

Date of Hydrogeological Review February 26, 2021 

Scope of Work 

 Review of MECP Water Well Records for the area 

 Review of geological information for the area 

 Review of topographic information for the area 

 Review of previous Hydrogeological Report by others  

 Completion of slug tests in accessible monitoring wells 

 Groundwater sampling and analysis to the City of Burlington and 
Halton Region Sewer Use Limits 

 Assessment of groundwater controls and potential impacts 

 Report preparation in accordance with Ontario Water Resources Act, 
Ontario Regulation 387/04 

 

General Hydrogeological Characterization 

Property Topography The site has an approximate ground surface elevation of 87.4 to 87.8 masl. 

Local Physiographic Features 
The site is composed of clayey to sandy silt fill underlain by a native silt till 
(Halton Till) with bedrock directly below (Queenston Shale) 

Regional Physiographic Features 

The West St Lawrence Lowland consists of a limestone plain (elevation 
200–250 masl) that is separated by a broad, shale lowland from a broader 
dolomite and limestone plateau west of Lake Ontario. This plateau is 
bounded by the Niagara Escarpment. From the escarpment the plateau 
slopes gently southwest to lakes Huron and Erie (elevation 173 masl). 
Glaciation has mantled this region with several layers of glacial till (i.e., an 
unsorted mixture of clay, sand, etc.), the youngest forming extensive, 
undulating till plains, often enclosing rolling drumlin fields. 

Surface Drainage 
Surface water is expected to flow to the municipal roads located on 
adjacent of the site. Catch basins are located on Brant Street to the south 
and John Street to the north. 

2 Study Area Map 

A map has been enclosed which shows the following information: 

 All monitoring wells identified on-site 
 All monitoring wells identified off-site within the study area 
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 All boreholes identified on-site 
 All buildings identified on Site and within the study area  
 The property boundaries of the Site 
 Any watercourses and drainage features within the study area. 

3 Geology and Physical Hydrogeology 

The site stratigraphy, including soil materials, composition and texture are presented in detail on 
the borehole logs in Appendix A. A summary of stratigraphic units that were encountered at the 
site are as follows: 

Site Stratigraphy 

Stratum/Formation 
Aquifer or 
Aquitard 

Depth Range 
(mbgs) 

Elevation 
Range (masl) 

Hydraulic 
Conductivity (m/s) 

Earth Fill Aquifer 0.0 – 2.3 87.3 –85.0 9.29 x 10-09 

Silt Till (Halton Till) Aquifer 1.5 – 3.3 85.8 – 84.4 1.3 x 10-08 

Bedrock (Queenston Shale) Aquifer 3.1 – 18.5 84.7 – 68.9 1.78 x 10-07* 

*Indicates conductivity was estimated using grain size analysis 
***Indicates conductivity was highest reported value between Grounded and Terraprobe 

Bedrock 

Stratum Depth Range (mbgs) Elevation Range (masl) Hydraulic Conductivity (m/s) 

Weathered 3.1 – 6.8 84.7 – 80.6 1.78 x 10-07* 

Sound 6.4 – 18.0 81.3 - 69.7 1.78 x 10-07* 

*Bedrock conductivity is highest reported between Grounded & Terraprobe via slug test analysis (Appendix B). 

 

Surface Water 

Surface Water Body Distance from site (m) Hydraulically Connected to Property (yes/no) 

Lake Ontario 712 No 
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4 Monitoring Well Information 

Well ID 
Well 

Diameter 
(mm) 

Ground Surface 
(masl) 

Top of Screen 
(masl) 

Bottom of 
Screen (masl) 

Screened Geological Unit 

BH104 50 87.4 71.9 68.9 Bedrock 

BH105 50 87.6 86.8 85.3 Earth Fill to Silt Till 

BH106 50 87.7 66.7 69.7 Bedrock 

BH107 50 87.8 66.7 69.7 Bedrock 

BH108 50 87.7 83.2 84.7 Earth Fill to Silt Till 

5 Groundwater Elevations 

Well ID 
Groundwater Elevation (masl) 

19-Feb-08 19-Feb-21 19-Mar-15 19-Mar-22 19-Apr-14 21-Feb-04 

BH104 84.0 83.8 84.1 84.2 84.2 - 

BH105 Dry Dry Dry Dry Dry Dry 

BH106 76.3 82.8 83.2 83.2 83.3 82.9 

BH107 83.5 - 83.5 83.7 83.6 82.1 

BH108 Dry - Dry 85.1 85.1 85.0 

“-“ Well inaccessible at time of visit 
 

For design purposes the stabilized water level at the site is assumed to be 84.2 masl within the 

Bedrock unit, the groundwater within the overlying overburden material is likely part of a perched 

water table at approximately Elev. 85.1 masl. Groundwater levels fluctuate with time depending 

on the amount of precipitation and surface runoff and may be influenced by known or unknown 

dewatering activities at nearby sites. 

6 Aquifer Testing 

6.1 Single Well Response Test (Slug Test) 

The hydraulic conductivities from the monitoring wells were determined based on slug tests 
(single-well response tests). These tests involve rapid removal of water or addition of a “slug” 
which displaces a known volume of water from a single well, and then monitoring the water level 
in the well until it recovers. The results of the slug tests were analyzed using the Bouwer and Rice 
method (1976).  

The hydraulic properties of the strata applicable to the site are as follows: 
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Well ID 
Well Screen Elevation 

(masl) 
Screened Geological Unit 

Hydraulic Conductivity 
(m/s) 

BH106 66.7 - 69.7 Bedrock 2.74 x 10-09* 

*Conductivity was much lower than reported values from the previous Terraprobe report, the highest reported 
conductivity will be used instead. 

6.2 Soil Grain Size Distribution 

The hydraulic conductivities of various soil types can also be estimated from grain size analyses. 
An assessment of the grain sizes was conducted using the excel-based tool, HydrogeoSieve XL 
(HydrogeoSieve XL ver.2.2, J.F. Devlin, University of Kansas, 2015). HydrogeoSieve XL compares 
the results of the grain size analyses against fifteen (15) different analytical methods.  

Given our experience in the area as well as published literature, some of the geometric means 
provided for the soil were biased low by one or more methods. In these instances, the values 
determined by these methods were excluded from the mean. The table below illustrates the 
hydraulic conductivity values estimated from the mean of the analytical methods where the soil 
met the applicable analysis criteria. 

Sample ID Soil Description Applicable Analysis Methods 
Hydraulic Conductivity 

(m/s) 

BH104-SS4B Silt Till Alyamani and Sen, Barr, Sauerbrei 3.7 x 10-09 

BH105-SS1 Earth Fill Alyamani and Sen, Barr, Sauerbrei 9.2 x 10-09 

BH105-SS4 Silt Till Alyamani and Sen, Barr, Sauerbrei 8.5 x 10-09 

BH106-SS4 Silt Till Alyamani and Sen, Barr, Sauerbrei 6.0 x 10-09 

BH108-SS4 Silt Till Alyamani and Sen, Barr, Sauerbrei 1.3 x 10-08 

The results of the analyses are presented in Appendix D. 

6.3 Literature 

According to Freeze and Cherry (1979), the typical hydraulic conductivity of the strata 
investigated at the site are: 

Stratum/Formation 
Hydraulic Conductivity 

(m/s) 

Earth Fill 10-05 to 10-09 

Silt Till (Glacial Tills) 10-05 to 10-09 

Bedrock (Queenston Shale) 10-07 to 10-09 
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7 Water Quality 

One (1) unfiltered groundwater sample was collected and analyzed by a Canadian laboratory 
accredited and licensed by Standards Council of Canada and or Canadian Association for 
Laboratory Accreditation. 

The sample was collected directly from monitoring well BH107 (SW-UF-BH107) on February 4, 
2021. The sample was analyzed for the following parameters: 

 The City of Burlington Storm Sewer Discharge By-Law 86-2002  
 Regional Municipality of Halton By-Law No. 2-03 Section 4 Table 1 – Limits for Sanitary 

Sewers and Combined Sewers Discharge  

The groundwater sample exceeded the City of Burlington Storm Sewer Discharge Limits and will 
require treatment prior to discharge into the storm sewer. The groundwater sample met the Limits 
for Sanitary and Combined Sewer Discharge for all parameters analyzed. 

A true copy of the analysis report, Certificate of Analysis and a chain of custody record for the 
sample are enclosed. 

8 Proposed Construction Method 

The proposed shoring at the site is unknown at the time of writing this report. However, it is 
assumed that conventional solider pile and lagging will be utilized except where adjacent 
structures exist.  

9 Private Water Drainage System (PWDS) 

If the proposed development is designed as a leak tight structure, then a private water drainage 
system will not be required. However, the structure must then be designed to resist hydrostatic 
pressure and uplift forces. 

If the proposed development is not a leak tight structure, then a private water drainage system 
will be required. The total sub floor drain area will be approximately 2,575 m2 based on the 
drawings which have been provided. 

If the development is designed with a private water drainage system, the drainage system is a 
critical structural element since it keeps water pressure from acting on the basement walls and 
floor slab. As such, the sump that ensures the performance of this system must have a duplexed 
pump arrangement for 100% pumping redundancy and these pumps must be on emergency 
power. The size of the sump should be adequate to accommodate the estimated groundwater 
seepage. It is anticipated that the groundwater seepage can be controlled with typical, widely 
available, commercial/residential sump pumps. 
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10 Groundwater Extraction and Discharge 

Numerical analyses were conducted for both short-term and long-term dewatering scenarios. The 
modeling was conducted using computer software, which deploys the finite element modelling 
method. The Finite Element Model (FEM) for groundwater seepage indicates the short-term 
(construction) and long-term (permanent) dewatering requirements as provided below. The finite 
element model results are presented in Appendix F. 

The groundwater seepage estimates, which have been provided, represent the steady state 
groundwater seepage. There will be an initial drawdown of the groundwater before a steady state 
condition is reached. The rate of the initial drawdown, and therefore discharge, is dependent on 
the dewatering contractor and how the groundwater is being dealt with at the site. An estimate 
initial volume of stored groundwater which will require removal before steady state is reached 
has been provided below. 

Please note that if excavation is exposed to the elements, storm water will have to be managed. 
The short-term control of groundwater should consider stormwater management from rainfall 
events. A dewatering system should be designed to consider the removal of rainfall from 
excavation. A design storm of 25 mm has been used in the quantity estimates. 

As required by Ontario Regulation 63/16, a plan for discharge must consider the conveyance of 
storm water from a 100-year storm. The additional volume that will be generated in the 
occurrence of a 100-year storm event is approximately 259,000 L. 

Stored Groundwater (pre-excavation/dewatering) 

Volume of Excavation (m3) 
Volume of Excavation 

Below Water Table (m3) 
Volume of Storage 
Groundwater (m3) 

Volume of Storage 
Groundwater (L) 

35,527 25,612 8,675 8,675,100 

 

Short Term (Construction) Groundwater Quantity – Safety Factor of 1.5 Used 

Groundwater Seepage Design Rainfall Event (25mm) Total Daily Water Takings 

L/day L/min L/day L/min L/day L/min 

20,000 13.9 69,000 47.9 89,000 61.8 
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Long Term (Permanent) Groundwater Quantity – Safety Factor of 1.5 Used 

Groundwater Seepage 
Infiltration Design Rainfall Event 

(25mm) 
Total Daily Water Takings 

L/day L/min L/day L/min L/day L/min 

20,000 13.9 2,000 1.4 22,000 15.3 

 

Regulatory Requirements 

Environmental Activity and Sector Registry (EASR) Posting Required 

Short Term Permit to Take Water (PTTW) Not Required 

Long Term Permit to Take Water (PTTW) Not Required 

Short Term Discharge Agreement Region of Halton or City of Burlington Required 

Long Term Discharge Agreement Region of Halton or City of Burlington Required 

 

Please note: 

 The native bedrock must be dewatered a minimum of 1 m below the footing elevation 
prior to excavation to preserve the in-situ integrity of the bedrock during construction 
dewatering activities. It is anticipated that the groundwater elevation will rise to the 
elevation of the subfloor drainage in the event of a drained structure or the waterproofing 
in the event of a leak tight structure.  

 The proposed pump schedule for short-term construction dewatering has not been 
completed. As such the actual peak short-term discharge rate is not available at the time 
of writing this report. The pump schedule must be specified by either the dewatering 
contractor retained or the mechanical consultant. 

 The proposed pump schedule for long-term permanent drainage has not been completed. 
As such the actual peak long-term discharge rate is not available at the time writing of this 
report. The pump schedule must be specified by the mechanical consultant. 

 Leak tight structure (structure that has not included a private water drainage system) has 
not been considered as part of the proposed development at this time. 

 On-site containment (infiltration gallery/dry well etc.) has not been considered as part of 
the proposed development at this time. If this option is considered additional work will 
have to be conducted (i.e. infiltration testing). 
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11 Evaluation of Impact 

11.1 Zone of Influence (ZOI) 

The Zone of Influence (ZOI) with respect to groundwater was calculated based on the estimated 
groundwater taking rate and the hydraulic conductivity of the unit which water will be taken at the 
Property. 

The ZOI was calculated using the Sichardt equation below.  

Equation:  R0 = 3000*dH*K0.5  

Where: 

  dH is the dewatering thickness (m) 

  K is the hydraulic conductivity (m/s) 

Calculation: 

The ZOI with respect to groundwater seepage at the site is: 

  R0 = 3000*10.5 m*(1.78 x 10-07)0.5 m/s 

  R0 = ±13 m 

11.2 Land Stability 

The impacts to land stability of the proposed short term and long-term dewatering at the site on 
adjacent structures are summarized as follows: 

 The proposed dewatering at the subject site locally lowers the groundwater table within 
the ZOI by a maximum of 13 m. This has the potential increase of effective stress of 
approximately 86.3 kPa in the native soils. 

 Due to the groundwater table being within the bedrock strata, subsequent dewatering of 
the bedrock will induce minimal amounts of settlement within the zone of influence. 

 Based on the change in effective stress and the compressibility of the soil subjected to 
that change, the proposed dewatering activities will induce a maximum 1 mm of additional 
settlement in the adjacent soils.  

 The maximum induced settlement occurs directly adjacent to the proposed excavation 
and decreases in a nonlinear fashion with distance away from the excavation. 

 For the structures within the public realm adjacent to the site, the dewatering-induced 
settlement is calculated to be 1 mm or less (depending on the depth of the structure). 

On this basis, the impact of the proposed dewatering on the existing adjacent structures is 
considered by Grounded to be within acceptable limits.  
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11.3 City’s Sewage Works 

Negative impacts to City's sewage works may occur in terms of the quantity or quality of the 
groundwater discharged. This report provided the estimated quantity of the water discharge. 
However, this report does not speak to the sewer capacities. The sewer capacity analysis is 
provided under a separate cover by the civil consultant. 

The quality of the proposed groundwater discharge is provided in previous Sections. As noted in 
that section the groundwater sample exceeded the Limits for Storm Sewer Discharge and met 
the Limits for Sanitary and Combined Sewer Discharge.  

As such additional treatment will be required before the water can be discharge to the Storm 
Sewer and additional treatment will not be required before the water can be discharged to the 
Sanitary and Combined Sewer, to avoid impacts to the City’s sewage works cause by groundwater 
quality. 

11.4 Natural Environment 

There are no natural waterbodies within the ZOI that will be caused by the proposed construction 
dewatering or permanent drainage. Any groundwater which will be taken from the site will be 
discharged (if required) into the City’s sewer systems and not into any natural water body. As 
such, there will be no impact to the natural environment caused by the water takings at the site. 

11.5 Local Drinking Water Wells 

The site is located within the municipal boundaries of the City of Burlington. The site and 
surrounding area are provided with municipal piped water and sewer supply. There is no use of 
the groundwater for water supply in this area of Burlington. As such, there will be no impact to 
drinking water wells. 

11.6 Contamination Source 

The site and immediately surrounding area currently consist mostly of commercial and some 
residential areas. There are possible land uses which could be a source of potential 
contamination that should be further investigated.  Evaluation of the environmental condition of 
the site has been completed under a separate cover. 

12 Proposed Mitigation Measures and Monitoring Plan 

The extent of the negative impact identified in previous sections will be limited to the ZOI caused 
by the groundwater taking at the site. 

As a result of dewatering and draining the bedrock, changes in groundwater level have the 
potential to cause settlement based on the change in the effective stresses within the ZOI.  
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If adjacent buildings or municipal infrastructure are within the ZOI and will undergo settlement 
that may be considered unacceptable as identified the Land Stability Section, consideration 
should be given to implement a monitoring and mitigation program during dewatering activities.  

Both the temporary construction dewatering system and the permanent building drainage system 
must be properly installed and screened to ensure sediments and fines will not be removed, which 
is typically a primary cause of dewatering related settlement. 

13 Limitations 

Natural occurrences, the passage of time, local construction, and other human activity all have 
the potential to directly or indirectly alter the subsurface conditions at or near the project site. 
Contractual obligations related to groundwater or stormwater control must be considered with 
attention and care as they relate this potential site alteration. 

The hydrogeological engineering advice provided in this report is based on the factual 
observations made from the site investigations as reported. It is intended for use by the owner 
and their retained design team. If there are changes to the features of the development or to the 
scope, the interpreted subsurface information, geotechnical engineering design parameters, 
advice, and discussion on construction considerations may not be relevant or complete for the 
project. Grounded should be retained to review the implications of such changes with respect to 
the contents of this report. 

Any use which a third party makes of this report, or any reliance on or decisions to be made based 
on it, are the responsibility of such third parties. Grounded accepts no responsibility for damages, 
if any, suffered by any third party as a result of decisions made or actions based on this report, 
including consequential financial effects on transactions or property values, or requirements for 
follow-up actions and costs. 

13.1 Report Use  

The authorized users of this report are Renimmob Properties Ltd. and their design team, for whom 
this report has been prepared. Grounded Engineering Inc. maintains the copyright and ownership 
of this document. Reproduction of this report in any format or medium requires explicit prior 
authorization from Grounded Engineering Inc. The City of Burlington may also make use of and 
rely upon this report, subject to the limitations as stated.  
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14 Closure 

If there are any questions regarding the discussion and advice provided, please do not hesitate 
to contact our office. We trust that this report meets your requirements at present. 

For and on behalf of our team, 

 

  

Jason Ngo, B.Sc  Jeremy Bobro, MENVM 
 Senior Consultant 
 

 

  

Matthew Bielaski, P.Eng., QPESA-RA  
Principal   

 

 

2021.03.10
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Slug Test Analysis Report

Project: 535-551 Brant Street

Number: 20-016

Client: Carriage Gate

Location: Burlington, Ontario Slug Test: BH106 Test Well: BH106

Test Conducted by: LJ Test Date: 2021-02-04

Analysis Performed by: JN Analysis Date: 2021-02-09BH106

Aquifer Thickness: 18.00 m
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APPENDIX C 



SIEVE AND HYDROMETER ANALYSIS
TEST REPORT

PROJECT: 535 - 551 Brant Street, Burlington, Ontario FILE NO.:
LOCATION: Burlington, ON LAB NO.: 1070A

CLIENT: Carriage Gate Homes SAMPLE DATE:  
BOREHOLE: 104 SAMPLED BY:  

SAMPLE NUMBER: 4B
SAMPLE DEPTH:    

SAMPLE DESCRIPTION: CLAYEY SILT, some gravel, some sand

1-18-0718
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Gravel

GRAIN SIZE CONTENT
MIT System

17.2
Sand

Clay
Silt

11.4
46.5
24.8

GRAIN SIZE DISTRIBUTION
ANALYSIS   

MIT
SYSTEM GRAVEL SAND SILT

MEDIUM        FINE      COARSE      

CLAY

UNIFIED 
SYSTEM
ASTM D2487 GRAVEL SAND SILT AND CLAY

MEDIUM              FINE  COARSEFINE   COARSE      



SIEVE AND HYDROMETER ANALYSIS
TEST REPORT

PROJECT: 535 - 551 Brant Street, Burlington, Ontario FILE NO.:
LOCATION: Burlington, ON LAB NO.: 1070B

CLIENT: Carriage Gate Homes SAMPLE DATE:  
BOREHOLE: 105 SAMPLED BY:  

SAMPLE NUMBER: 1
SAMPLE DEPTH:    

SAMPLE DESCRIPTION: SANDY SILT, some clay, some gravel

1-18-0718
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GRAIN SIZE DISTRIBUTION
ANALYSIS   

MIT
SYSTEM GRAVEL SAND SILT

MEDIUM        FINE      COARSE      

CLAY

UNIFIED 
SYSTEM
ASTM D2487 GRAVEL SAND SILT AND CLAY

MEDIUM              FINE  COARSEFINE   COARSE      



SIEVE AND HYDROMETER ANALYSIS
TEST REPORT

PROJECT: 535 - 551 Brant Street, Burlington, Ontario FILE NO.:
LOCATION: Burlington, ON LAB NO.: 1070C

CLIENT: Carriage Gate Homes SAMPLE DATE:  
BOREHOLE: 105 SAMPLED BY:  

SAMPLE NUMBER: 4
SAMPLE DEPTH:    

SAMPLE DESCRIPTION: GRAVELLY SILT, some clay, some sand

1-18-0718
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Gravel

GRAIN SIZE CONTENT
MIT System

21.2
Sand

Clay
Silt

17.4
41.5
19.9

GRAIN SIZE DISTRIBUTION
ANALYSIS   

MIT
SYSTEM GRAVEL SAND SILT

MEDIUM        FINE      COARSE      

CLAY

UNIFIED 
SYSTEM
ASTM D2487 GRAVEL SAND SILT AND CLAY

MEDIUM              FINE  COARSEFINE   COARSE      



SIEVE AND HYDROMETER ANALYSIS
TEST REPORT
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SIEVE AND HYDROMETER ANALYSIS
TEST REPORT

PROJECT: 535 - 551 Brant Street, Burlington, Ontario FILE NO.:
LOCATION: Burlington, ON LAB NO.: 1070D

CLIENT: Carriage Gate Homes SAMPLE DATE:  
BOREHOLE: 108 SAMPLED BY:  

SAMPLE NUMBER: 4
SAMPLE DEPTH:    

SAMPLE DESCRIPTION: SILT, some sand, some clay, trace gravel

1-18-0718
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GRAIN SIZE DISTRIBUTION
ANALYSIS   

MIT
SYSTEM GRAVEL SAND SILT

MEDIUM        FINE      COARSE      

CLAY

UNIFIED 
SYSTEM
ASTM D2487 GRAVEL SAND SILT AND CLAY

MEDIUM              FINE  COARSEFINE   COARSE      



 

 

 

 

APPENDIX D 



K  from Grain Size Analysis Report Date: 10-Feb-21

Sample Name: BH104-SS4B

Mass Sample (g): 100 T (oC) 20

Estimation of Hydraulic 

Conductivity
cm/s m/s m/d de

Hazen 2.7E-07 2.7E-09 0.00

Hazen K (cm/s) = d10 (mm) 4.7E-07 4.7E-09 0.00

Slichter 5.3E-08 5.3E-10 0.00

Terzaghi 7.5E-08 7.5E-10 0.00

Beyer 2.9E-07 2.9E-09 0.00

Sauerbrei 1.6E-07 1.6E-09 0.00

Kruger 2.2E-05 2.2E-07 0.02

Kozeny-Carmen 5.1E-06 5.1E-08 0.00

Zunker 3.9E-06 3.9E-08 0.00

Zamarin 4.6E-06 4.6E-08 0.00

USBR 1.4E-07 1.4E-09 0.00

Barr 5.7E-08 5.7E-10 0.00

Alyamani and Sen 5.7E-06 5.7E-08 0.00

Chapuis 7.8E-10 7.8E-12 0.00

Krumbein and Monk 6.7E-04 6.7E-06 0.58

geometric mean 3.7E-07 3.7E-09 0.00

arithmetic mean 2.0E-06 2.0E-08 0.00

Poorly sorted  clay low in fines 

0.0000001

0.000001

0.00001

0.0001

0.001

0.01

0.1

1

K
 (

m
/d

)

Met criteria Failed criteria geometric mean arithmetic mean



K  from Grain Size Analysis Report Date: 10-Feb-21

Sample Name: BH105-SS1

Mass Sample (g): 100 T (oC) 20

Estimation of Hydraulic 

Conductivity
cm/s m/s m/d de

Hazen 4.3E-07 4.3E-09 0.00

Hazen K (cm/s) = d10 (mm) 7.5E-07 7.5E-09 0.00

Slichter 8.4E-08 8.4E-10 0.00

Terzaghi 1.2E-07 1.2E-09 0.00

Beyer 3.7E-07 3.7E-09 0.00

Sauerbrei 3.6E-07 3.6E-09 0.00

Kruger 3.7E-05 3.7E-07 0.03

Kozeny-Carmen 8.4E-06 8.4E-08 0.01

Zunker 6.4E-06 6.4E-08 0.01

Zamarin 7.5E-06 7.5E-08 0.01

USBR 4.7E-07 4.7E-09 0.00

Barr 9.0E-08 9.0E-10 0.00

Alyamani and Sen 2.4E-05 2.4E-07 0.02

Chapuis 1.5E-09 1.5E-11 0.00

Krumbein and Monk 1.6E-03 1.6E-05 1.40

geometric mean 9.2E-07 9.2E-09 0.00

arithmetic mean 8.2E-06 8.2E-08 0.01

Poorly sorted  silt low in fines 

0.000001

0.00001

0.0001

0.001

0.01

0.1

1

10

K
 (

m
/d

)

Met criteria Failed criteria geometric mean arithmetic mean



K  from Grain Size Analysis Report Date: 10-Feb-21

Sample Name: BH105-SS4

Mass Sample (g): 100 T (oC) 20

Estimation of Hydraulic 

Conductivity
cm/s m/s m/d de

Hazen 3.3E-07 3.3E-09 0.00

Hazen K (cm/s) = d10 (mm) 5.8E-07 5.8E-09 0.00

Slichter 6.5E-08 6.5E-10 0.00

Terzaghi 9.3E-08 9.3E-10 0.00

Beyer 2.6E-07 2.6E-09 0.00

Sauerbrei 2.0E-07 2.0E-09 0.00

Kruger 4.1E-05 4.1E-07 0.04

Kozeny-Carmen 7.6E-06 7.6E-08 0.01

Zunker 5.7E-06 5.7E-08 0.00

Zamarin 6.7E-06 6.7E-08 0.01

USBR 2.9E-07 2.9E-09 0.00

Barr 7.0E-08 7.0E-10 0.00

Alyamani and Sen 4.4E-05 4.4E-07 0.04

Chapuis 1.0E-09 1.0E-11 0.00

Krumbein and Monk 6.9E-04 6.9E-06 0.60

geometric mean 8.5E-07 8.5E-09 0.00

arithmetic mean 1.5E-05 1.5E-07 0.01

Poorly sorted  silt low in fines 

0.0000001

0.000001

0.00001

0.0001

0.001

0.01

0.1

1

K
 (

m
/d

)

Met criteria Failed criteria geometric mean arithmetic mean



K  from Grain Size Analysis Report Date: 10-Feb-21

Sample Name: BH106-SS4

Mass Sample (g): 100 T (oC) 20

Estimation of Hydraulic 

Conductivity
cm/s m/s m/d de

Hazen 5.3E-07 5.3E-09 0.00

Hazen K (cm/s) = d10 (mm) 8.6E-07 8.6E-09 0.00

Slichter 1.1E-07 1.1E-09 0.00

Terzaghi 1.6E-07 1.6E-09 0.00

Beyer 6.4E-07 6.4E-09 0.00

Sauerbrei 6.8E-07 6.8E-09 0.00

Kruger 2.2E-05 2.2E-07 0.02

Kozeny-Carmen 7.7E-06 7.7E-08 0.01

Zunker 5.6E-06 5.6E-08 0.00

Zamarin 6.6E-06 6.6E-08 0.01

USBR 8.2E-07 8.2E-09 0.00

Barr 1.2E-07 1.2E-09 0.00

Alyamani and Sen 2.7E-06 2.7E-08 0.00

Chapuis 2.3E-09 2.3E-11 0.00

Krumbein and Monk 4.0E-02 4.0E-04 34.21

geometric mean 6.0E-07 6.0E-09 0.00

arithmetic mean 1.2E-06 1.2E-08 0.00

Poorly sorted  clay low in fines 

0.000001

0.00001

0.0001

0.001

0.01

0.1

1

10

100

K
 (

m
/d

)

Met criteria Failed criteria geometric mean arithmetic mean



K  from Grain Size Analysis Report Date: 10-Feb-21

Sample Name: BH108-SS4

Mass Sample (g): 100 T (oC) 20

Estimation of Hydraulic 

Conductivity
cm/s m/s m/d de

Hazen 1.5E-06 1.5E-08 0.00

Hazen K (cm/s) = d10 (mm) 2.3E-06 2.3E-08 0.00

Slichter 3.0E-07 3.0E-09 0.00

Terzaghi 4.5E-07 4.5E-09 0.00

Beyer 1.8E-06 1.8E-08 0.00

Sauerbrei 1.4E-06 1.4E-08 0.00

Kruger 2.2E-05 2.2E-07 0.02

Kozeny-Carmen 1.1E-05 1.1E-07 0.01

Zunker 8.1E-06 8.1E-08 0.01

Zamarin 9.6E-06 9.6E-08 0.01

USBR 1.4E-06 1.4E-08 0.00

Barr 3.3E-07 3.3E-09 0.00

Alyamani and Sen 5.0E-06 5.0E-08 0.00

Chapuis 1.0E-08 1.0E-10 0.00

Krumbein and Monk 4.2E-02 4.2E-04 36.07

geometric mean 1.3E-06 1.3E-08 0.00

arithmetic mean 2.2E-06 2.2E-08 0.00

Poorly sorted  silt low in fines 

0.000001

0.00001

0.0001

0.001

0.01

0.1

1

10

100

K
 (

m
/d

)

Met criteria Failed criteria geometric mean arithmetic mean



20

980
0.998136

Adopting the equation form presented in Vukovic and Soro (1992),

𝐾 =
𝜌𝑔

𝜇
𝑁𝜑(𝑛)𝑑௘

ଶ

the following values and equations aresubstituted into the appropriate terms to evalute the models listed in the 
table below.  The values of de to be entered should be in cm units.  The values of K calculated have the units cm/s, 
except for the Alyamani and Sen model (see footnote).

Source N (n) de 
Applicable 
Conditions 

 
Hazen 

simplified 
(Freeze and 

Cherry, 
1979) 

10
𝜇

𝜌𝑔
 1 d10 

uniformly graded 
sand, 

n = 0.375 
T = 10 oC 

Hazen 

(1892)a 6 × 10-4 [1 + 10(𝑛 − 0.26)] d10 
0.01 cm < d10 < 0.3 cm 

U < 5 
Slichter 
(1898)a 1 × 10-2 n3.287 d10 0.01 cm < d10 < 0.5 cm 

Terzaghi 
(1925)a 

 

10.7  10-3 smooth grains 
6.1  10-3 coarse grains ൬

𝑛 − 0.13

√1 − 𝑛
3

൰
2

 d10 
sandy soil, coarse 

sand 
 

Beyer 
(1964)a 5.2 × 10−4log

500

𝑈
 1 d10 

0.006 cm < d10 <0.06 
cm 

1 < U < 20 
Sauerbrei 

(1932)a  
(Vuković 
and Soro, 

1992) 

(3.75 × 10−5) × 𝜏 
 

𝜏 ≅ 1.093 × 10−4𝑇2  
+  2.102 × 10−2𝑇 

+0.5889 

𝑛3

(1 − 𝑛)2
 d10 

sand and  sandy 
clay 

d17 < 0.05 cm 

Krüger 
(1919)a 

4.35 × 10-4 
 

𝑛

(1 − 𝑛)2
 

1

∑
∆𝑤𝑖
𝑑𝑖

𝑛
𝑖=1

 
medium sand 

U > 5 
T = 0 oC 

Kozeny-
Carmen 
(1953)a 

8.3 × 10-3 
𝑛3

(1 − 𝑛)2
 

d10 
or 
1

3
2

∆𝑤1
𝑑1

+ ∑ ∆𝑔𝑖

𝑑
𝑖

g
+ 𝑑𝑖

d

2𝑑
𝑖
g

𝑑𝑖
d

𝑛
𝑖=2

 

𝑑1 =
1

1
2 ቆ

1

𝑑
𝑖
g +

1

𝑑𝑖
dቇ

 

Coarse sand 

Zunker 
(1930)a 

0.7 × 10-3  for nonuniform, 
clayey, angular grains 

1.2 × 10-3  for nonuniform 
1.4 × 10-3  for uniform, 

coarse grains 
2.4 × 10-3  for uniform 

sand, well rounded grains 

𝑛

(1 − 𝑛)
 

1

∑ ∆𝑔𝑖

𝑑
𝑖
g

− 𝑑𝑖
d

𝑑
𝑖
g

𝑑𝑖
d 𝑙𝑛 ቆ

𝑑
𝑖
g

𝑑𝑖
dቇ

𝑛
𝑖=1

 
no fractions finer 

than d = 0.0025 mm 

Zamarin 
(1928)a 

8.65 × 10-3 

𝑛3

(1 − 𝑛)2
𝐶n  

 
𝐶n = (1.275 − 1.5𝑛)2  

1

∑ ∆𝑔𝑖

ln ቆ
𝑑

𝑖
g

𝑑𝑖
d ቇ

𝑑𝑖
g

− 𝑑𝑖
d

𝑛
𝑖=1

 Large grained sands 
with no fractions 

having 
d < 0.00025 mm 
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BV LABS JOB #: C131452
Received: 2021/02/04, 17:25

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 21-016

Report Date: 2021/02/18
Report #: R6522954
Version: 2 - Revision

Attention: Jason Ngo

Grounded Engineering Inc.
12 Banigan Drive
Toronto, ON
CANADA          M4H 1E9

Your C.O.C. #: 812312-02-01

Site Location: 535-551 BRANT STREET

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Carbonaceous BOD 1 2021/02/05 2021/02/10 CAM SOP-00427 SM 23 5210B m

Total Cyanide 1 2021/02/05 2021/02/05 CAM SOP-00457 OMOE E3015 5 m

Fluoride 1 2021/02/05 2021/02/08 CAM SOP-00449 SM 23 4500-F C m

Mercury in Water by CVAA 1 2021/02/08 2021/02/08 CAM SOP-00453 EPA 7470A m

Total Metals Analysis by Axial ICP 1 2021/02/08 2021/02/08 CAM SOP-00408 EPA 6010D m

E.coli, (CFU/100mL) 1 N/A 2021/02/04 CAM SOP-00552 MOE LSB E3371

Animal and Vegetable Oil and Grease 1 N/A 2021/02/10 CAM SOP-00326 EPA1664B m,SM5520B m

Total Oil and Grease 1 2021/02/10 2021/02/10 CAM SOP-00326 EPA1664B m,SM5520B m

OC Pesticides (Selected) & PCB (1) 1 2021/02/12 2021/02/14 CAM SOP-00307 EPA 8081A/8082B m

OC Pesticides Summed Parameters 1 N/A 2021/02/05 CAM SOP-00307 EPA 8081A/8082B m

PAH Compounds in Water by GC/MS (SIM) 1 2021/02/09 2021/02/10 CAM SOP-00318 EPA 8270D m

pH 1 2021/02/05 2021/02/08 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 1 N/A 2021/02/05 CAM SOP-00444 OMOE E3179 m

Sulphate by Automated Colourimetry 1 N/A 2021/02/08 CAM SOP-00464 EPA 375.4 m

Total Kjeldahl Nitrogen in Water 1 2021/02/05 2021/02/09 CAM SOP-00938 OMOE E3516 m

Mineral/Synthetic O & G (TPH Heavy Oil) (2) 1 2021/02/10 2021/02/10 CAM SOP-00326 EPA1664B m,SM5520F m

Total Suspended Solids 1 2021/02/08 2021/02/08 CAM SOP-00428 SM 23 2540D m

Volatile Organic Compounds in Water 1 N/A 2021/02/06 CAM SOP-00228 EPA 8260C m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
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BV LABS JOB #: C131452
Received: 2021/02/04, 17:25

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 21-016

Report Date: 2021/02/18
Report #: R6522954
Version: 2 - Revision

Attention: Jason Ngo

Grounded Engineering Inc.
12 Banigan Drive
Toronto, ON
CANADA          M4H 1E9

Your C.O.C. #: 812312-02-01

Site Location: 535-551 BRANT STREET

otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Chlordane ( Total) = Alpha Chlordane + Gamma Chlordane
(2) Note:  TPH (Heavy Oil) is equivalent to Mineral / Synthetic Oil & Grease

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Marijane Cruz, Senior Project Manager
Email: Marijane.Cruz@bureauveritas.com
Phone# (905)817-5756
==================================================================== 
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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BV Labs Job #: C131452
Report Date: 2021/02/18

Grounded Engineering Inc.
Client Project #: 21-016

Site Location: 535-551 BRANT STREET

Sampler Initials: LJ

BURLINGTON STORM SEWER (WATER)

BV Labs ID OTT576

Sampling Date
2021/02/04

 15:00

COC Number 812312-02-01

UNITS SW-UF-BH107 RDL QC Batch

Microbiological

Escherichia coli CFU/100mL <10 10 7186157

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C131452
Report Date: 2021/02/18

Grounded Engineering Inc.
Client Project #: 21-016

Site Location: 535-551 BRANT STREET

Sampler Initials: LJ

HALTON SANITARY & COMBINED SEWER (2-03)

BV Labs ID OTT576

Sampling Date
2021/02/04

 15:00

COC Number 812312-02-01

UNITS Criteria Criteria-2 SW-UF-BH107 RDL QC Batch

Calculated Parameters

Total Animal/Vegetable Oil and Grease mg/L 150 - 0.90 0.50 7184589

Inorganics

Total Carbonaceous BOD mg/L 300 - 8 2 7186348

Fluoride (F-) mg/L 10 - 0.26 0.10 7187178

Total Kjeldahl Nitrogen (TKN) mg/L 100 - 17 0.50 7187910

pH pH 6.0:10.0 6.5:8.5 7.11 7187190

Phenols-4AAP mg/L 1 0.008 <0.0010 0.0010 7186836

Total Suspended Solids mg/L 350 15 98 10 7189743

Dissolved Sulphate (SO4) mg/L 1500 - 980 5.0 7187230

Total Cyanide (CN) mg/L 2 0.02 <0.0050 0.0050 7187280

Petroleum Hydrocarbons

Total Oil & Grease mg/L - - 0.90 0.50 7193509

Total Oil & Grease Mineral/Synthetic mg/L - - <0.50 0.50 7193515

Metals

Total Aluminum (Al) mg/L 50 - <1 1 7189582

Total Antimony (Sb) mg/L 5 - <0.2 0.2 7189582

Total Arsenic (As) mg/L 1 0.02  <0.1 (1) 0.1 7189582

Total Beryllium (Be) mg/L 5 - <0.005 0.005 7189582

Total Cadmium (Cd) mg/L 1 0.008  <0.02 (1) 0.02 7189582

Total Chromium (Cr) mg/L 3 0.08  <0.1 (1) 0.1 7189582

Total Cobalt (Co) mg/L 5 - <0.02 0.02 7189582

Total Copper (Cu) mg/L 3 0.04  <0.1 (1) 0.1 7189582

Total Iron (Fe) mg/L 50 - 6.3 0.2 7189582

Total Lead (Pb) mg/L 3 0.12 <0.1 0.1 7189582

Total Manganese (Mn) mg/L 5 0.05 1.8 0.01 7189582

Mercury (Hg) mg/L 0.05 0.0004 <0.00010 0.00010 7189828

Total Molybdenum (Mo) mg/L 5 - <0.05 0.05 7189582

Total Nickel (Ni) mg/L 3 0.08 <0.05 0.05 7189582

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Halton Sanitary & Combined Sewer Bylaw (2-03)

Criteria-2: SW-UF Sewer Unfiltered City of Burlington Storm Sewer Discharge

(1) RDL exceeds criteria

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C131452
Report Date: 2021/02/18

Grounded Engineering Inc.
Client Project #: 21-016

Site Location: 535-551 BRANT STREET

Sampler Initials: LJ

HALTON SANITARY & COMBINED SEWER (2-03)

BV Labs ID OTT576

Sampling Date
2021/02/04

 15:00

COC Number 812312-02-01

UNITS Criteria Criteria-2 SW-UF-BH107 RDL QC Batch

Total Phosphorus (P) mg/L 10 0.4  <0.5 (1) 0.5 7189582

Total Selenium (Se) mg/L 5 0.02  <0.2 (1) 0.2 7189582

Total Silver (Ag) mg/L 5 0.12 <0.1 0.1 7189582

Total Tin (Sn) mg/L 5 - <0.2 0.2 7189582

Total Titanium (Ti) mg/L 5 - <0.05 0.05 7189582

Total Zinc (Zn) mg/L 3 0.04  <0.05 (1) 0.05 7189582

Polyaromatic Hydrocarbons

Naphthalene ug/L 140 - <0.050 0.050 7193106

Volatile Organics

Benzene ug/L 10 2 <0.40 0.40 7184452

Chloroform ug/L 40 2 0.83 0.40 7184452

1,2-Dichlorobenzene ug/L - 5.6 <0.80 0.80 7184452

1,4-Dichlorobenzene ug/L 80 6.8 <0.80 0.80 7184452

cis-1,2-Dichloroethylene ug/L - 5.6 <1.0 1.0 7184452

trans-1,3-Dichloropropene ug/L - 5.6 <0.80 0.80 7184452

Ethylbenzene ug/L 160 2 <0.40 0.40 7184452

Methylene Chloride(Dichloromethane) ug/L 2000 5.2 <4.0 4.0 7184452

1,1,2,2-Tetrachloroethane ug/L - 17 <0.80 0.80 7184452

Tetrachloroethylene ug/L 1000 4.4 <0.40 0.40 7184452

Toluene ug/L 16 2 <0.40 0.40 7184452

Trichloroethylene ug/L 400 7.6 <0.40 0.40 7184452

Surrogate Recovery (%)

D10-Anthracene % - - 107 7193106

D14-Terphenyl (FS) % - - 91 7193106

D8-Acenaphthylene % - - 94 7193106

4-Bromofluorobenzene % - - 95 7184452

D4-1,2-Dichloroethane % - - 112 7184452

D8-Toluene % - - 95 7184452

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Halton Sanitary & Combined Sewer Bylaw (2-03)

Criteria-2: SW-UF Sewer Unfiltered City of Burlington Storm Sewer Discharge

(1) RDL exceeds criteria

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C131452
Report Date: 2021/02/18

Grounded Engineering Inc.
Client Project #: 21-016

Site Location: 535-551 BRANT STREET

Sampler Initials: LJ

ORGANOCHLORINATED PESTICIDES BY GC-ECD (WATER)

BV Labs ID OTT576

Sampling Date
2021/02/04

 15:00

COC Number 812312-02-01

UNITS Criteria SW-UF-BH107 RDL QC Batch

Calculated Parameters

Aldrin + Dieldrin ug/L - <0.005 0.005 7184287

Chlordane (Total) ug/L - <0.005 0.005 7184287

DDT+ Metabolites ug/L - <0.005 0.005 7184287

Heptachlor + Heptachlor epoxide ug/L - <0.005 0.005 7184287

o,p-DDD + p,p-DDD ug/L - <0.005 0.005 7184287

o,p-DDE + p,p-DDE ug/L - <0.005 0.005 7184287

o,p-DDT + p,p-DDT ug/L - <0.005 0.005 7184287

Total Endosulfan ug/L - <0.005 0.005 7184287

Total PCB ug/L 0.4 <0.05 0.05 7184287

Pesticides & Herbicides

Aldrin ug/L - <0.005 0.005 7199906

Dieldrin ug/L - <0.005 0.005 7199906

a-Chlordane ug/L - <0.005 0.005 7199906

g-Chlordane ug/L - <0.005 0.005 7199906

o,p-DDD ug/L - <0.005 0.005 7199906

p,p-DDD ug/L - <0.005 0.005 7199906

o,p-DDE ug/L - <0.005 0.005 7199906

p,p-DDE ug/L - <0.005 0.005 7199906

o,p-DDT ug/L - <0.005 0.005 7199906

p,p-DDT ug/L - <0.005 0.005 7199906

Lindane ug/L - <0.003 0.003 7199906

Endosulfan I (alpha) ug/L - <0.005 0.005 7199906

Endosulfan II (beta) ug/L - <0.005 0.005 7199906

Endrin ug/L - <0.005 0.005 7199906

Heptachlor ug/L - <0.005 0.005 7199906

Heptachlor epoxide ug/L - <0.005 0.005 7199906

Hexachlorobenzene ug/L - <0.005 0.005 7199906

Methoxychlor ug/L - <0.01 0.01 7199906

Aroclor 1016 ug/L - <0.05 0.05 7199906

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: SW-UF Sewer Unfiltered City of Burlington Storm Sewer Discharge

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C131452
Report Date: 2021/02/18

Grounded Engineering Inc.
Client Project #: 21-016

Site Location: 535-551 BRANT STREET

Sampler Initials: LJ

ORGANOCHLORINATED PESTICIDES BY GC-ECD (WATER)

BV Labs ID OTT576

Sampling Date
2021/02/04

 15:00

COC Number 812312-02-01

UNITS Criteria SW-UF-BH107 RDL QC Batch

Aroclor 1221 ug/L - <0.05 0.05 7199906

Aroclor 1232 ug/L - <0.05 0.05 7199906

Aroclor 1242 ug/L - <0.05 0.05 7199906

Aroclor 1248 ug/L - <0.05 0.05 7199906

Aroclor 1254 ug/L - <0.05 0.05 7199906

Aroclor 1260 ug/L - <0.05 0.05 7199906

alpha-BHC ug/L - <0.005 0.005 7199906

beta-BHC ug/L - <0.005 0.005 7199906

delta-BHC ug/L - <0.005 0.005 7199906

Endosulfan sulfate ug/L - <0.005 0.005 7199906

Endrin aldehyde ug/L - <0.005 0.005 7199906

Endrin ketone ug/L - <0.005 0.005 7199906

Mirex ug/L - <0.005 0.005 7199906

Octachlorostyrene ug/L - <0.005 0.005 7199906

Oxychlordane ug/L - <0.005 0.005 7199906

Toxaphene ug/L - <0.2 0.2 7199906

Surrogate Recovery (%)

2,4,5,6-Tetrachloro-m-xylene % - 64 7199906

Decachlorobiphenyl % - 90 7199906

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: SW-UF Sewer Unfiltered City of Burlington Storm Sewer Discharge

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C131452
Report Date: 2021/02/18

Grounded Engineering Inc.
Client Project #: 21-016

Site Location: 535-551 BRANT STREET

Sampler Initials: LJ

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: OTT576 Collected: 2021/02/04
Sample ID: SW-UF-BH107

Matrix: Water
Shipped:

Received: 2021/02/04

Carbonaceous BOD DO 7186348 2021/02/05 2021/02/10 Nusrat Naz

Total Cyanide SKAL/CN 7187280 2021/02/05 2021/02/05 Aditiben Patel

Fluoride ISE 7187178 2021/02/05 2021/02/08 Surinder Rai

Mercury in Water by CVAA CV/AA 7189828 2021/02/08 2021/02/08 Prempal Bhatti

Total Metals Analysis by Axial ICP ICPX 7189582 2021/02/08 2021/02/08 Archana Patel

E.coli, (CFU/100mL) PL 7186157 N/A 2021/02/04 Sirimathie Aluthwala

Animal and Vegetable Oil and Grease BAL 7184589 N/A 2021/02/10 Automated Statchk

Total Oil and Grease BAL 7193509 2021/02/10 2021/02/10 Jay Tailor

OC Pesticides (Selected) & PCB GC/ECD 7199906 2021/02/12 2021/02/14 Li Peng

OC Pesticides Summed Parameters CALC 7184287 N/A 2021/02/05 Automated Statchk

PAH Compounds in Water by GC/MS (SIM) GC/MS 7193106 2021/02/09 2021/02/10 Mitesh Raj

pH AT 7187190 2021/02/05 2021/02/08 Surinder Rai

Phenols (4AAP) TECH/PHEN 7186836 N/A 2021/02/05 Bramdeo Motiram

Sulphate by Automated Colourimetry KONE 7187230 N/A 2021/02/08 Deonarine Ramnarine

Total Kjeldahl Nitrogen in Water SKAL 7187910 2021/02/05 2021/02/09 Louise Harding

Mineral/Synthetic O & G (TPH Heavy Oil) BAL 7193515 2021/02/10 2021/02/10 Jay Tailor

Total Suspended Solids BAL 7189743 2021/02/08 2021/02/08 Massarat Jan

Volatile Organic Compounds in Water GC/MS 7184452 N/A 2021/02/06 Juan Pangilinan

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C131452
Report Date: 2021/02/18

Grounded Engineering Inc.
Client Project #: 21-016

Site Location: 535-551 BRANT STREET

Sampler Initials: LJ

GENERAL COMMENTS

Revised Report (2021/02/18) : SW-UF City of Burlington Storm Sewer Discharge limits included in the certificate of analysis per client request.

Sample  OTT576 [SW-UF-BH107]  : VOC Analysis: Due to the sample matrix, sample required dilution. Detection limits were adjusted accordingly.

Metals:  Due to the sample matrix, sample required dilution. Detection limits were adjusted accordingly.

Results relate only to the items tested.
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Grounded Engineering Inc.
Client Project #: 21-016

Sampler Initials: LJ
Site Location: 535-551 BRANT STREET

QUALITY ASSURANCE REPORTBV Labs Job #: C131452
Report Date: 2021/02/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

7184452 4-Bromofluorobenzene 2021/02/06 101 70 - 130 102 70 - 130 99 %

7184452 D4-1,2-Dichloroethane 2021/02/06 102 70 - 130 104 70 - 130 105 %

7184452 D8-Toluene 2021/02/06 101 70 - 130 100 70 - 130 95 %

7193106 D10-Anthracene 2021/02/10 107 50 - 130 114 50 - 130 112 %

7193106 D14-Terphenyl (FS) 2021/02/10 101 50 - 130 108 50 - 130 104 %

7193106 D8-Acenaphthylene 2021/02/10 100 50 - 130 104 50 - 130 93 %

7199906 2,4,5,6-Tetrachloro-m-xylene 2021/02/13 80 50 - 130 64 50 - 130 59 %

7199906 Decachlorobiphenyl 2021/02/13 111 50 - 130 110 50 - 130 103 %

7184452 1,1,2,2-Tetrachloroethane 2021/02/06 97 70 - 130 100 70 - 130 <0.40 ug/L NC 30

7184452 1,2-Dichlorobenzene 2021/02/06 96 70 - 130 97 70 - 130 <0.40 ug/L NC 30

7184452 1,4-Dichlorobenzene 2021/02/06 112 70 - 130 112 70 - 130 <0.40 ug/L NC 30

7184452 Benzene 2021/02/06 93 70 - 130 95 70 - 130 <0.20 ug/L NC 30

7184452 Chloroform 2021/02/06 100 70 - 130 102 70 - 130 <0.20 ug/L NC 30

7184452 cis-1,2-Dichloroethylene 2021/02/06 102 70 - 130 105 70 - 130 <0.50 ug/L NC 30

7184452 Ethylbenzene 2021/02/06 92 70 - 130 93 70 - 130 <0.20 ug/L NC 30

7184452 Methylene Chloride(Dichloromethane) 2021/02/06 100 70 - 130 103 70 - 130 <2.0 ug/L NC 30

7184452 Tetrachloroethylene 2021/02/06 92 70 - 130 91 70 - 130 <0.20 ug/L NC 30

7184452 Toluene 2021/02/06 93 70 - 130 94 70 - 130 <0.20 ug/L NC 30

7184452 trans-1,3-Dichloropropene 2021/02/06 107 70 - 130 106 70 - 130 <0.40 ug/L NC 30

7184452 Trichloroethylene 2021/02/06 103 70 - 130 105 70 - 130 <0.20 ug/L NC 30

7186348 Total Carbonaceous BOD 2021/02/10 <2 mg/L 25 30 92 85 - 115

7186836 Phenols-4AAP 2021/02/05 104 80 - 120 96 80 - 120 <0.0010 mg/L NC 20

7187178 Fluoride (F-) 2021/02/08 108 80 - 120 103 80 - 120 <0.10 mg/L 1.4 20

7187190 pH 2021/02/08 102 98 - 103 1.9 N/A

7187230 Dissolved Sulphate (SO4) 2021/02/08 NC 75 - 125 100 80 - 120 <1.0 mg/L 3.0 20

7187280 Total Cyanide (CN) 2021/02/05 96 80 - 120 100 80 - 120 <0.0050 mg/L NC 20

7187910 Total Kjeldahl Nitrogen (TKN) 2021/02/09 98 80 - 120 108 80 - 120 <0.10 mg/L 18 20 107 80 - 120

7189582 Total Aluminum (Al) 2021/02/08 108 80 - 120 106 80 - 120 <0.1 mg/L

7189582 Total Antimony (Sb) 2021/02/08 106 80 - 120 105 80 - 120 <0.02 mg/L

7189582 Total Arsenic (As) 2021/02/08 106 80 - 120 105 80 - 120 <0.01 mg/L

7189582 Total Beryllium (Be) 2021/02/08 107 80 - 120 104 80 - 120 <0.0005 mg/L
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Grounded Engineering Inc.
Client Project #: 21-016

Sampler Initials: LJ
Site Location: 535-551 BRANT STREET

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C131452
Report Date: 2021/02/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

7189582 Total Cadmium (Cd) 2021/02/08 107 80 - 120 106 80 - 120 <0.002 mg/L

7189582 Total Chromium (Cr) 2021/02/08 110 80 - 120 107 80 - 120 <0.01 mg/L

7189582 Total Cobalt (Co) 2021/02/08 102 80 - 120 102 80 - 120 <0.002 mg/L

7189582 Total Copper (Cu) 2021/02/08 108 80 - 120 106 80 - 120 <0.01 mg/L

7189582 Total Iron (Fe) 2021/02/08 106 80 - 120 107 80 - 120 <0.02 mg/L

7189582 Total Lead (Pb) 2021/02/08 102 80 - 120 102 80 - 120 <0.01 mg/L

7189582 Total Manganese (Mn) 2021/02/08 106 80 - 120 104 80 - 120 <0.001 mg/L

7189582 Total Molybdenum (Mo) 2021/02/08 103 80 - 120 102 80 - 120 <0.005 mg/L

7189582 Total Nickel (Ni) 2021/02/08 101 80 - 120 102 80 - 120 <0.005 mg/L

7189582 Total Phosphorus (P) 2021/02/08 102 80 - 120 103 80 - 120 <0.05 mg/L

7189582 Total Selenium (Se) 2021/02/08 108 80 - 120 106 80 - 120 <0.02 mg/L

7189582 Total Silver (Ag) 2021/02/08 106 80 - 120 104 80 - 120 <0.01 mg/L

7189582 Total Tin (Sn) 2021/02/08 103 80 - 120 103 80 - 120 <0.02 mg/L

7189582 Total Titanium (Ti) 2021/02/08 103 80 - 120 101 80 - 120 <0.005 mg/L

7189582 Total Zinc (Zn) 2021/02/08 103 80 - 120 103 80 - 120 <0.005 mg/L

7189743 Total Suspended Solids 2021/02/08 <10 mg/L 0.31 25 95 85 - 115

7189828 Mercury (Hg) 2021/02/08 92 75 - 125 95 80 - 120 <0.00010 mg/L NC 20

7193106 Naphthalene 2021/02/10 91 50 - 130 85 50 - 130 <0.050 ug/L NC 30

7193509 Total Oil & Grease 2021/02/10 97 85 - 115 <0.50 mg/L 0.77 25

7193515 Total Oil & Grease Mineral/Synthetic 2021/02/10 97 85 - 115 <0.50 mg/L 2.6 25

7199906 a-Chlordane 2021/02/13 84 50 - 130 90 50 - 130 <0.005 ug/L NC 30

7199906 Aldrin 2021/02/13 68 50 - 130 66 50 - 130 <0.005 ug/L NC 30

7199906 alpha-BHC 2021/02/13 76 30 - 130 86 30 - 130 <0.005 ug/L 13 40

7199906 Aroclor 1016 2021/02/13 <0.05 ug/L

7199906 Aroclor 1221 2021/02/13 <0.05 ug/L

7199906 Aroclor 1232 2021/02/13 <0.05 ug/L

7199906 Aroclor 1242 2021/02/13 <0.05 ug/L

7199906 Aroclor 1248 2021/02/13 <0.05 ug/L

7199906 Aroclor 1254 2021/02/13 <0.05 ug/L

7199906 Aroclor 1260 2021/02/13 <0.05 ug/L

7199906 beta-BHC 2021/02/13 75 30 - 130 84 30 - 130 <0.005 ug/L 12 40
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Grounded Engineering Inc.
Client Project #: 21-016

Sampler Initials: LJ
Site Location: 535-551 BRANT STREET

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C131452
Report Date: 2021/02/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

7199906 delta-BHC 2021/02/13 84 30 - 130 89 30 - 130 <0.005 ug/L 11 40

7199906 Dieldrin 2021/02/13 100 50 - 130 110 50 - 130 <0.005 ug/L NC 30

7199906 Endosulfan I (alpha) 2021/02/13 79 50 - 130 86 50 - 130 <0.005 ug/L 2.4 30

7199906 Endosulfan II (beta) 2021/02/13 78 50 - 130 88 50 - 130 <0.005 ug/L 20 30

7199906 Endosulfan sulfate 2021/02/13 107 30 - 130 114 30 - 130 <0.005 ug/L 10 40

7199906 Endrin aldehyde 2021/02/13 89 30 - 130 96 30 - 130 <0.005 ug/L 13 40

7199906 Endrin ketone 2021/02/13 96 30 - 130 101 30 - 130 <0.005 ug/L 12 40

7199906 Endrin 2021/02/13 90 50 - 130 100 50 - 130 <0.005 ug/L 13 30

7199906 g-Chlordane 2021/02/13 82 50 - 130 89 50 - 130 <0.005 ug/L NC 30

7199906 Heptachlor epoxide 2021/02/13 86 50 - 130 94 50 - 130 <0.005 ug/L 13 30

7199906 Heptachlor 2021/02/13 69 50 - 130 67 50 - 130 <0.005 ug/L 11 30

7199906 Hexachlorobenzene 2021/02/13 77 50 - 130 80 50 - 130 <0.005 ug/L NC 30

7199906 Lindane 2021/02/13 81 50 - 130 91 50 - 130 <0.003 ug/L NC 30

7199906 Methoxychlor 2021/02/13 93 50 - 130 98 50 - 130 <0.01 ug/L 11 30

7199906 Mirex 2021/02/13 94 30 - 130 95 30 - 130 <0.005 ug/L NC 40

7199906 o,p-DDD 2021/02/13 102 50 - 130 112 50 - 130 <0.005 ug/L NC 30

7199906 o,p-DDE 2021/02/13 89 50 - 130 95 50 - 130 <0.005 ug/L NC 30

7199906 o,p-DDT 2021/02/13 86 50 - 130 92 50 - 130 <0.005 ug/L NC 30

7199906 Octachlorostyrene 2021/02/13 85 30 - 130 86 30 - 130 <0.005 ug/L 9.8 40

7199906 Oxychlordane 2021/02/13 78 30 - 130 84 30 - 130 <0.005 ug/L 12 30

7199906 p,p-DDD 2021/02/13 103 50 - 130 114 50 - 130 <0.005 ug/L NC 30

7199906 p,p-DDE 2021/02/13 98 50 - 130 100 50 - 130 <0.005 ug/L NC 30

7199906 p,p-DDT 2021/02/13 86 50 - 130 89 50 - 130 <0.005 ug/L NC 30
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Grounded Engineering Inc.
Client Project #: 21-016

Sampler Initials: LJ
Site Location: 535-551 BRANT STREET

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C131452
Report Date: 2021/02/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

7199906 Toxaphene 2021/02/13 <0.2 ug/L

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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BV Labs Job #: C131452
Report Date: 2021/02/18

Grounded Engineering Inc.
Client Project #: 21-016

Site Location: 535-551 BRANT STREET

Sampler Initials: LJ

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Anastassia Hamanov, Scientific Specialist

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist

Sirimathie Aluthwala, Campobello Micro

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C131452
Report Date: 2021/02/18

Grounded Engineering Inc.
Client Project #: 21-016

Site Location: 535-551 BRANT STREET

Sampler Initials: LJ

Exceedance Summary Table – Halton Sanitary Sewer

UNITSDLResultCriteriaParameterBV Labs IDSample ID

Result Exceedances

No Exceedances

The exceedance summary table is for information purposes only and should not be considered a comprehensive listing or statement of conformance to
applicable regulatory guidelines.

Exceedance Summary Table – SW-UF Burlington Storm

UNITSDLResultCriteriaParameterBV Labs IDSample ID

Result Exceedances

SW-UF-BH107 OTT576-06 Total Manganese (Mn)       0.05 1.8 0.01 mg/L

SW-UF-BH107 OTT576-04 Total Suspended Solids         15 98 10 mg/L

UNITSDLResultCriteriaParameterBV Labs IDSample ID

Detection Limit Exceedances

SW-UF-BH107 OTT576-06 Total Arsenic (As)       0.02 <0.1 0.1 mg/L

SW-UF-BH107 OTT576-06 Total Cadmium (Cd)      0.008 <0.02 0.02 mg/L

SW-UF-BH107 OTT576-06 Total Chromium (Cr)       0.08 <0.1 0.1 mg/L

SW-UF-BH107 OTT576-06 Total Copper (Cu)       0.04 <0.1 0.1 mg/L

SW-UF-BH107 OTT576-06 Total Phosphorus (P)        0.4 <0.5 0.5 mg/L

SW-UF-BH107 OTT576-06 Total Selenium (Se)       0.02 <0.2 0.2 mg/L

SW-UF-BH107 OTT576-06 Total Zinc (Zn)       0.04 <0.05 0.05 mg/L

The exceedance summary table is for information purposes only and should not be considered a comprehensive listing or statement of conformance to
applicable regulatory guidelines.
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APPENDIX F 



  0.029902 m3/d

  0.10754 m3/d

  0.02839 m3/d

54.0

Elev. 74.9 m

KS (m/s)ColorMaterial Name

9.29e-09Fill

1.3e-08Native Till

1.78e-07Queenston Shale

Elev. 87.8 m

12.9

Excavation Dims (Equiv. Rectangle): 54 m by 51 m
Perimeter: 210 m
Equiv Area: 2,754 m2

Lowest FFE: 75.4 m
Dewatering Target: 74.9 m
Shoring: Lagging Wall
Scenario: Short Term Steady State

Total Groundwater Seepage (SF = 1.5): 20,000 ± L/day

1
1

0
1

0
0

9
0

8
0

7
0

-10 0 10 20 30 40 50

Model Group 1 | ST DewateringAnalysis Description Steady State FEM

Date 2021-02-18Scale 1:300Drawn By MD
File Name Brant St FEM (1).slmdSource

Project

21-016 | Brant St, Burlington

SLIDEINTERPRET 9.012



535-551 Brant Street
Burlington, Ontario
File No. 21-016

Dewatering Calculation Summary

N-S 54 Year 2 100
E-W 51 Hour 3 12

Area (m2) 2754 Depth (mm) 25 94
Perimeter (m) 210 Depth (m) 0.025 0.094

Flow [m3/day] Length [m] Volume [L/day]
0.064528 51 3,291                   
0.037845 210 7,947                   

0 0 -                       
11,238                 

1.5 16,858                 

Storm Events Summary L/day L/min
2 Year [L/day] 100 Year [L/day] Groundwater 20,000                 13.9                      

68,850                 259,000               Rainfall 69,000                 47.9                      
Total 89,000                 61.8                      

N-S 54 Year 2 100
E-W 51 Hour 3 12

Area (m2) 2754 Depth (mm) 25 94
Perimeter (m) 210 Depth (m) 0.025 0.094

Flow [m3/day] Length [m] Volume [L/day]

0.066954 51 3,415                   

0.035324 210 7,418                   
0 0 -                       

10,833                 
1.5 16,249                 

Summary L/day L/min
Groundwater 20,000                 13.9                      
Infiltration 2,000                   1.4                        
Total 22,000                 15.3                      

LONG TERM

Excavation Dimensions (m) Rainfall Data

Section

Base

1575

Sides
0

Total
Factor of Safety

Infiltration [L/day]

Sides

Total

SHORT TERM

Factor of Safety

Section
Base

Excavation Dimensions (m) Rainfall Data



 535-551 Brant Street
Burlington, Ontario 
File No. 21-016

Groundwater Level Monitoring Summary

Screen Interval

(masl) (mbgs) (masl) (mbgs) (masl) (mbgs) (masl) (mbgs) (masl) (mbgs) (masl) (±m)

BH104 87.4 65.8 to 68.9 3.3 84.1 3.2 84.2 N/A - 3.3 84.1 3.2 84.2 0.0

BH105 87.6 83.5 to 85.0 Dry - Dry - Dry - 0.0 0.0 0.0 0.0 0.0

BH106 87.7 66.6 to 69.7 4.5 83.2 4.5 83.2 4.8 82.9 4.8 82.9 4.5 83.2 0.2

BH107 87.8 66.6 to 69.7 4.3 83.5 4.1 83.7 5.7 82.1 5.7 82.1 4.1 83.7 0.8

BH108 87.7 82.9 to 84.4 Dry - 2.6 85.1 2.7 85.0 2.7 85.0 2.6 85.1 0.1

mbgs = metres below existing ground surface
masl = metres above sea level
* = unstabilized groundwater level

Seasonal 
Fluctuation

Minimum Elev.
(Lowest)

Maximum Elev.
(Highest)

N/A = damaged/inaccessible

4-Feb-2122-Mar-19

Terraprobe Grounded Engineering

Well ID
Ground Surface 
Elevation (masl)

15-Mar-19

1 of 1
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ENGINEERING PLANS 
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