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1.0 INTRODUCTION 

1.1 Overview 
MTE Consultants Inc. was retained by the City of Hamilton to complete the preliminary site 
grading, servicing, and stormwater management design for the proposed development located 
at 70 Hope Avenue in the City of Hamilton (see Figure 1). This report will outline a functional 
servicing and stormwater management strategy for two proposed concepts on the Site in 
support of a Zoning By-Law Amendment (ZBA) application. These concepts are preliminary, 
subject to detailed design and refinement. 

The site is located on a 0.284ha parcel of land bounded by Hope Avenue to the north, mixed 
residential with an alley to the west, Brittania Avenue to the south and residential dwellings to 
the east. The property has two entrances from each respective abutting right-of-ways that will 
remain, and the site is currently occupied by an asphalt municipal parking lot and has steel 
parking barriers to the east and wooden fencing to the east. Option 1 considers a 3-storey 
affordable housing building with 54 units. Option 2 considers two 3-storey townhouse blocks 
with 30 units combined.  Parking will be provided on site for the proposed options via surface 
(above grade) parking. Existing municipal sanitary, storm sewers and watermain services are 
located on the abutting right-of-way on Hope Avenue will be utilized to service the proposed 
development. This report will review the feasibility of both Option 1 and Option 2 from a 
servicing and stormwater management perspective. For additional details, refer to the 
separately submitted conceptual engineering drawings. 

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

�x Ref. 1: �0�2�(���6�W�R�U�P�Z�D�W�H�U���0�D�Q�D�J�H�P�H�Q�W���3�U�D�F�W�L�F�H�V���3�O�D�Q�Q�L�Q�J���D�Q�G���'�H�V�L�J�Q���0�D�Q�X�D�O��
���0�L�Q�L�V�W�U�\���R�I���(�Q�Y�L�U�R�Q�P�H�Q�W�����0�D�U�F�K�������������� 

�x Ref. 2: �(�U�R�V�L�R�Q���	���6�H�G�L�P�H�Q�W���&�R�Q�W�U�R�O���*�X�L�G�H�O�L�Q�H���I�R�U���8�U�E�D�Q���&�R�Q�V�W�U�X�F�W�L�R�Q����
���'�H�F�H�P�E�H�U�������������� 

�x Ref. 3: �'�H�V�L�J�Q���*�X�L�G�H�O�L�Q�H�V���I�R�U���'�U�L�Q�N�L�Q�J���:�D�W�H�U���6�\�V�W�H�P�V�����0�L�Q�L�V�W�U�\���R�I���W�K�H���(�Q�Y�L�U�R�Q�P�H�Q�W��
�D�Q�G���&�O�L�P�D�W�H���&�K�D�Q�J�H���������������� 

�x Ref. 4: �'�H�V�L�J�Q���*�X�L�G�H�O�L�Q�H�V���I�R�U���6�H�Z�D�J�H���:�R�U�N�V�����0�L�Q�L�V�W�U�\���R�I���W�K�H���(�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G��
�&�O�L�P�D�W�H���&�K�D�Q�J�H���������������� 

�x Ref. 5: �2�Q�W�D�U�L�R���%�X�L�O�G�L�Q�J���&�R�G�H���������������� 

�x Ref. 6: �&�L�W�\���R�I���+�D�P�L�O�W�R�Q���'�H�Y�H�O�R�S�P�H�Q�W���&�K�D�U�J�H�V���%�D�F�N�J�U�R�X�Q�G���8�S�G�D�W�H���6�W�X�G�\���������������� 

�x Ref. 7: �&�L�W�\���R�I���+�D�P�L�O�W�R�Q���&�R�P�S�U�H�K�H�Q�V�L�Y�H���'�H�Y�H�O�R�S�P�H�Q�W���*�X�L�G�H�O�L�Q�H�V���D�Q�G���)�L�Q�D�Q�F�L�D�O��
�3�R�O�L�F�H�V���0�D�Q�X�D�O������������������
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2.0 SANITARY SEWER SERVICING 

2.1 Existing Conditions 
There is an existing 300mm diameter sanitary sewer flowing west at approximately 0.60% within 
the Hope Avenue right-of-way. There is an existing 300mm diameter sanitary service lateral 
available to the site. 

2.2 Proposed Sanitary Discharge 
The anticipated sanitary discharge from the proposed development was estimated using City of 
Hamilton design criteria and the Ontario Building Code (2024) based on the proposed building 
use. Table 2.1 provides an estimate of the residential population and the number of units in the 
building. The City of Hamilton Development Charges Update Study was used to calculate the 
expected population of the two options provided below. 

Table 2.1 ï Proposed Population Estimate for Options 1 & 2 

Unit Types Total Number of Units People per Unit A Population 
(people) B 

3-Storey Apartment Building ï Option 1 

1-bedroom unit 50 1.342 68 

Total Estimated Population 68 

3-Storey Townhouse ï Option 2 

3-bedroom unit 10 2.637 27 

2-bedroom unit 20 2.637 53 

Total Estimated Population 80 
A Population Density based City of Hamilton Development Charges Update Study (March 28, 2024). 
B Population calculated as (Total # of Units) X (Persons per Unit). 
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Table 2.2 ï Sanitary Sewer Discharge from Site for Options 1 & 2 

Land Use Population 
(people) A Average Flow (L/s) B Total Peak Flow 

(L/s) C 
Residential Apartment 
Building ï Option 1 68 0.28 1.42 

Total Peak Sanitary Demand for Site (with infiltration allowance) 1.48 D 
Residential 

Townhouses ï Option 2 80 0.33 1.67 

Total Peak Sanitary Demand for Site (with infiltration allowance) 1.73 D 
A See Table 2.1. 
B Average flow based on 360 L/ca/day for residential. 
C Peak flow = Average Flow*PF, where Babbit Peaking Factor (PF) = 5/P0.2 
   = 5/(58/1000)0.2 = 8.84 (max 5.0) 
D Total Peak flow with infiltration = Total Peak flow + infiltration allowance 
Where infiltration is based on 0.40 l/s/ha. Area reflects site area (0.284 ha), I = 0.40*0.284 = 0.06 L/s 
 
The sanitary sewer discharge rate from the development is summarized in Table 2.2 and 
detailed calculations are found in Appendix A. 

2.3 Proposed Sanitary Servicing Plan  
The existing building is serviced by an existing sanitary service lateral that connects to the Hope 
Avenue sanitary sewer. It is proposed to reuse the existing sanitary service lateral.  

Option 1: At the detailed design stage, the existing service lateral will be inspected using CCTV 
to assess its condition and suitability for re-use. If the lateral is found to be deficient, it will be 
replaced in accordance with City of Hamilton standards. A backwater valve will also be installed 
on the sanitary service to prevent potential backflow. 

Option 2: The existing service lateral will be decommissioned in accordance with City of 
Hamilton standards. A new service lateral and sanitary manhole will be installed approximately 
10 metres west of the current location on Hope Avenue, along with a control manhole at 
property line will be installed to accommodate the proposed townhouse development.  
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3.0 STORMWATER MANAGEMENT 

3.1 Stormwater Management Criteria 
Based on the City of Hamilton development guidelines and providing a conservative approach, 
the following stormwater management (SWM) criteria will be applied to the site:   

3.1.1 Quantity Control 
Attenuation of the post-development peak flows for the 100-year storm event to the 2-year City 
of Hamilton Mount Hope peak flow rate based on a runoff coefficient of 0.90. 

The site has one existing outlet: 

1) Hope Avenue 1200mm diameter storm sewer. 

The storm sewer accounted for a drainage area of 0.284ha with a runoff coefficient of 0.90 as 
majority of the site is impervious. The total allowable flow is calculated using the 2-year City of 
Hamilton Mount Hope design storm as summarized in the following table. The existing site has 
been defined as Catchment 101. 

 
Table 3.1 ï Allowable Discharge Rate for Site to Hope Avenue Storm Sewer (Catchment 
101) 
Area A 
A 
(ha) 

Runoff 
Coefficient B 

C 

Rainfall Intensity C 
i 

(mm/hr) 

Total Flow D 
Qallowable 
(m3/s) 

Allowable Peak 
Storm Flow F 
(m3/s) 

0.284 0.90 74.10 0.053 0.053 
A Referenced from Site Plan from INVIZIJ Architects Inc. (May 30, 2025). 
B Runoff coefficient taken from the City of Hamilton Engineering Design Guidelines  
C Calculated using 2-year Mount Hope IDF parameters, see Appendix B. 
D Q = CiA/360 
E Refer to Table 2.2. 
F Allowable Peak Storm Flow = Qallowable  
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3.1.2 Quality Control
An enhanced (Level 1) water quality treatment (80% TSS Removal) is required for all impacted
surface runoff prior to discharging to the receiving system.

3.2 Existing Conditions
Under existing conditions, majority of the site is comprised of an asphalt parking lot, with a
minority of landscape located to the east. The parking lot has catchbasins that collect and
convey runoff towards the Hope Avenue right-of-way via an underground piped storm service
lateral.

There is an existing 1200mm diameter storm pipe flowing west at approximately 0.45% on Hope
Avenue and an existing 300mm diameter storm service into the site to remain. There is an
existing 300mm diameter storm pipe flowing east at approximately 1.00% on Brittania Avenue.

3.3 Proposed Conditions

3.3.1 Quantity Control
As part of the stormwater management strategy, a conservative approach has been adopted in
the preparation of the quantity control calculations. Only Option 1 will be modeled as it results in
a higher percent imperviousness under post development conditions than Option 2 and thus
represent the worst case storage requirements. The existing municipal laneway will be
retained and utilized to provide vehicular access to the buildingôs ground-level parking area. The
existing storm sewer connection to Hope Avenue is to remain in place, with a control manhole
and oil-grit separator (OGS) proposed at the property line to manage stormwater quality and
flow. An amenity area is planned south of the building, and an easement will berequired to
maintain access to adjacent Lot 8 driveway access.

The proposed conditions have been delineated using two (2) catchment areas. Table 3.2
provides a brief description of each catchment area as well as the size and impervious cover
(runoff coefficient) associated with each.  Figure 3 provides an illustration of the post-
development catchment areas.  Appendix B contains detailed information pertaining to the
stormwater management model.

Table 3.2 ï Proposed Conditions Catchment Area for Option 1

Catchment
ID Description Area 

(ha) 

Runoff 
Coefficient 
(C) 

201 Building Roof, Parking & South Amenity Area  (controlled to Hope Avenue) 0.280 0.76 

202 Runoff Areas (uncontrolled to Hope Avenue) 0.004 0.55 

Total 0.284 0.76 
 

Stormwater runoff from Catchment 201 will be collected by a series of roof drains and catch 
basins which will convey flows to an underground stormwater tank beneath the municipal lane 
way.   
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The runoff coefficient for Concept 1 (Building) was calculated as C = 0.76, while Concept 2 
(Townhouse) yielded a slightly lower value of C = 0.71. To maintain a conservative design 
approach, the higher coefficient from Concept 1 was used in the calculation of the required 
underground storage volume. The underground tank will include an orifice-controlled outlet. The 
grading of the site will allow emergency overflow towards abutting Hope Avenue municipal right-
of-way. 

The required storage volume for the underground stormwater tank was determined using the 
Modified Rational Method. Table 3.3 and Table 3.4 summarize the stage-storage-discharge 
relationship of the proposed Storm Tank with the provided orifice control.  

Table 3.3 ï Stage-Storage-Discharge Calculations for Underground Storm Tank Option 1 

Elevation (m) Head, H 
(m) 

Cumulative Storage 
Volume (m3)A 

Discharge Q 
(m3/s)B Comments 

86.39 0.000 0.00 0.0000 Orifice Invert 

86.47 0.000 0.00 0.0000 C/L of Orifice 

86.50 0.030 0.00 0.0085 Tank Outlet Invert 

87.06 0.590 37.89 0.0379 Top of Tank 

87.36 0.895 47.76 0.0466 Top of Stone (Max 
Head)  

A Storage volume based on Brentwood ST-24 tanks. See Appendix B and drawing C2.2 for 
more details. 
B From orifice equation Q = CA (2gH)0.5 for a 150 mm diameter orifice plate. 
Where: C = 0.63, A=cross-sectional area, g=9.81, H=pressure head 
 

Table 3.4 summarizes the proposed conditions site peak discharge rates for the site with the 
aforementioned stormwater management controls and compares them to allowable discharge 
rate.  

Table 3.4 ï Proposed Conditions Peak Discharge Rate (Total Site) 

Storm 
Event 

Post-Development Conditions 

Catchment 201 
[controlled] 
(m3/s) A 

Catchment 202 
[uncontrolled] 
(m3/s) B 

Total Peak 
Storm Discharge 
Rate from the 
Site (m3/s) 

Allowable Site Peak 
Storm Flow 
(m3/s) C 

100-yr 0.047 <0.001 0.047 0.053 
A See Table 3.3. Max flow through orifice. 
B Calculated via Rational Method. See Appendix B. 
C See Table 3.1.  
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Table 3.5 ï Proposed Conditions Storage Volume Requirements 

Storm Event 
Underground Storm Tank 

Active Storage Volume Req. A  
(m3) 

Active Storage Volume Provided 
(m3) B 

100-yr 47.44 47.76 
A Storage volume calculated using Modified Rational method (see Appendix B). 
B See Table 3.3. 

3.3.2 Water Quality Control 
A treatment train approach has been proposed to provide an enhanced (Level 1) water quality 
treatment (80% TSS Removal). This has been achieved through the tank debris isolator row 
and in series with an oil/grit separator (OGS). 

Water quality control for the site will be provided by a debris isolator row within the underground 
storm tank and in the oil-grit separator as part of a treatment train approach. From testing 
reports for the debris, the following total suspended solids (TSS) removal efficiencies have been 
applied: 

�x Tank debris isolator row ï 95% (see Appendix B). 

�x Oil-grit separator EFO4 ï 92% (Maximum 60% Credit achieved as per City Guidelines 
(see Appendix B). 

Catchment 201 will receive water quality treatment. Catchment 202 will not require water quality 
treatment as it is landscaped or walkway surfaces producing inherently clean runoff. The 
amount of asphalt surface area for the development is small and thus the total sediment loading 
will be minimal. 

Table 3.6 ï Quality Control (TSS Removal) 

Catchment 
Number A 

Treatment Area 
(ha) A 

Treatment 
Method 

Total TSS 
Removal B 

TSS Removal 
Requirement C 

201 0.280 Debris Row 95%  

201 0.280 
Oil-Grit 
Separator 60%  

TOTAL 0.280  97% 80% 
A Refer to Figure 3. 
B Refer to Appendix B. 
C Refer to Appendix D. 
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3.4 Sediment and Erosion Control 
Sediment and erosion control measures will be implemented on site during construction and will 
conform to the Erosion & Sediment Control Guideline for Urban Construction and City of 
Hamilton Standards.  

Sediment and erosion control measures will include:  

�x Installation of silt control fencing at strategic locations around the perimeter of the 
site where feasible. 

�x Preventing silt or sediment laden water from entering inlets (catch basins / catch 
basin manholes) by wrapping their tops with filter fabric or installing silt sacks. 

�x Construction of a mud mat at the exit from the site and the proposed drive aisle to 
Hope Avenue to mitigate the transportation of sediments to the surrounding roads.  

�x Maintaining sediment and erosion control structures in good repair (including periodic 
cleaning as required) until such time that the Engineer or City of Hamilton approves 
their removal.  Erosion control measures to be inspected daily and after any rainfall 
event. 

4.0 DOMESTIC AND FIRE WATER SUPPLY SERVICING 

4.1 Existing Conditions 
The existing municipal water distribution system around the site consists of a 150mm diameter 
watermain within the Hope Street right-of-way. There is an existing fire hydrant located across 
the site on 87 Hope Avenue and another located at 145 Hope Avenue. Hydrant flow testing was 
performed on April 14th 2025 and Hydrant Flow Test Report is attached in Appendix C. 

4.2 Domestic Water Demands 
The expected domestic water demands for the proposed development options were estimated 
using City of Hamilton design criteria. Table 4.1 summarizes the domestic water demand 
requirements for the Average Day, Maximum Day and Peak Hour demand scenarios and 
detailed calculations are provided in Appendix C.  It should be noted that average day peak 
factor is 1.0, the max day peak factor is 1.9 and the peak hour factor is 3.0 in accordance with 
City of Hamilton standards. 
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Table 4.1 ï Domestic Water Demands for Options 1 & 2 
Apartment Building Demands ï Option 1 

Population:  68 people (see Table 3.1)  
Average Day Demand: 360 L/c/d x 68 people = 0.283 L/s 
Maximum Day Demand: 1.9 x 0.283 L/s = 0.538 L/s 
Peak Hour Demand: 3.0 x 0.283 L/s = 0.850 L/s 

Townhouse Demands ï Option 2 
Population:  80 people (see Table 3.1)  
Average Day Demand: 360 L/c/d x 80 people = 0.333 L/s 
Maximum Day Demand: 1.9 x 0.333 L/s = 0.633 L/s 
Peak Hour Demand: 3.0 x 0.333 L/s = 1.000 L/s 

4.3 Fire Flow Demands 
Fire flow demands for the proposed development were determined using the Ontario Building 
Code (OBC 2023) guidelines. The fire demands are summarized in Table 4.2 and detailed 
calculations are provided in Appendix C.   

Building Classification: Group D (To be confirmed at the Site Plan phase)  

�x Q = KVStot (Tables 1 & 2 of OBC 2012 Appendix A-3.2.5.7)  

K = water supply coefficient (A-3.2.5.7 Table 1)  

V = volume of building (m3)  

Stot = 1 + total spatial coefficients  

The fire demands for the proposed options are summarized in Table 4.2, Figure 4 and detailed 
calculations are provided in Appendix C.   

 
Table 4.2 ï OBC Fire Flow Requirements 

Building Type Building 
Volume (mį) K Stot Q (L) Required Min. Water Supply Flow Rate (L/s) 

3-Storey 
Apartment 
Building ï 
Option 1 

6,487 18 1.71 
199,214 105 (6300 L/min) 

Ultimate Maximum Day + Fire Flow A 150.54 L/s (9032 L/min) 
3-Storey 

Townhouse ï 
Option 2 

5,828 18 1.39 
145,816 75 (4500 L/min) 

Ultimate Maximum Day + Fire Flow A 150.63 L/s (9038 L/min) 
A Target AFF of 150 (L/s) for residential multi (greater than 3 units) taken from City of 
Hamilton Required Fire Flow form and OBC Fire Flow spreadsheet in Appendix C 
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4.4 Proposed Water Servicing Plan 
Water servicing for the site will include a proposed 150mm watermain teed off the existing 
150mm diameter watermain on Hope Avenue to service for the proposed building in option 1 
and 2.  

For the building option 1, the proposed watermain will be split at property line into dual 100mm 
diameter domestic and 150mm diameter fire service into the building. A proposed water meter 
and backflow preventor is provided at the building for the domestic service, and a backflow 
preventor proposed for the fire service. Refer to Drawing C2.2 for further details. 

For the townhouse in option 2, the proposed 150mm watermain will be extended and teed off 
the 150mm watermain in Hope Avenue with a water chamber located on the private side of the 
property line. The watermain will then continue into the site with a fire hydrant at the end. The 
townhouse units will be serviced with the extended watermain and connected using tapping 
sleeve and valves. 

Hydrant coverage for the site will be provided by the existing municipal hydrant located on Hope 
Avenue and inside the private site. All buildingôs fire department connections will be within 45m 
of one of the aforementioned fire hydrants for sprinklered buildings and within 90m for non 
sprinklered buildings. 

Hydrant flow testing on municipal hydrants along Hope Avenue was conducted by L&D 
Waterworks Inc. on April 14, 2025. The test results recorded a static pressure of 65 psi, with 
residual pressures of 60 psi and 55 psi. At 20 psi, the available flow was approximately 3476 US 
gallons per minute (GPM), which significantly exceeds the required fire flow for the area. 

According to City standards, the minimum required fire flow is 75 L/s for existing single-family 
residential buildings and 150 L/s for the proposed development. The test results confirm that the 
existing watermain infrastructure is capable of maintaining sufficient pressure and flow to meet 
both the current and future fire protection requirements. Refer to Appendix C for hydrant flow 
results. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 
Based on the information provided herein, it is concluded that the development can be 
constructed to meet the requirements of the City of Hamilton as detailed below.   

i. Sanitary servicing can be provided via the existing service lateral to the Hope Avenue 
sanitary sewer. The service lateral will be CCTV inspected during the detailed design 
stage to confirm re-use potential. If the lateral is in poor condition, it will be replaced. 

ii. Stormwater management will be provided via the underground storage tank and orifice 
to control the 100-year peak flow to the allowable release rate. 

iii. Water servicing will be provided via a new connection to the existing Hope Avenue 
watermain. Hydrant coverage for the building will be provided via existing municipal 
hydrants and coverage for the townhouse will be provided by an on-site hydrant. 

iv. Detailed design of the preferred concept be completed during SPA/Building Permit stage 
to refine the calculations and assumptions presented within this report. 
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We trust the information enclosed herein is satisfactory.  Should you have any questions please 
do not hesitate to contact our office. 

All of which is respectfully submitted, 

MTE Consultants Inc. 

 

 

 

 

 

 

Hasan Zubair, C.E.T.                                              Andrei Sawatsky, P.Eng.  
Project Manager                                                       Manager, Site Development Division(Interim) 
905-639-2552                                                           519-743-6500 
HZubair@mte85.com                                               ASawatsky@mte85.com 
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Appendix A 

Wastewater Calculations 
  



70 Hope Avenue
City of Hamilton
Project No: 60939_001
Date: July 2025
By: HZN
 
Sanitary Demand Calculations for Options 1 & 2

Total Total Total Peaked Demand 
Location DemandPeaked Demand 4 +Infiltration 6

(L/s) (L/s) (L/s)

Option 1
Residential (3-Storey Apartment Building)
1-Bedroom 1.342 0.28 1.42

Totals 0.28 1.42 1.48

Option 2
Residential (3-Storey Townhouses)
3-Bedroom 2.637 0.11 0.56
2-Bedroom 2.637 0.22 1.10

Totals 0.33 1.67 1.73

Note 1: Population Density based City of Hamilton Development Charges Update Study (December 21, 2023)
Residential Daily Demands 360 L/ca/day Note 2: Residential Demand based on City of Hamilton Design Guidelines Section E.1.4.

0.0042 L/ca/secNote 3: Calculated as Total Demand x Peak Factor, (Babbit Peaking Factor PF = 5/P0.2)

Babbit Peaking Factor 3 5.0 Note 4: Infiltration allowance from City of Hamilton Design Criteria.
Site Area 0.158 ha Note 5: Unit info provided by Invizij Architects Inc. dated May 30, 2025
Infiltration Allowance 0.4 L/s/ha
Site Infiltration 0.06L/s
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Sanitary Demand 2

Residential Total 

Units 5 Population (persons)Population Density 1 

68

68

50

27

80

10
20 53

30
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Schedule 5 
City of Hamilton 

10-Year Growth Forecast 
Late 2023 to Late 2033 

 

Late 2023 Population 591,714

Occupants of Units (2) 35,226
New Housing Units, multiplied by P.P.U. (3) 2.517
Late 2023 to Late 2033 gross population increase 88,651 88,651

Occupants of New Units 888
Equivalent Institutional Units, multiplied by P.P.U. (3) 1.100
Late 2023 to Late 2033 gross population increase 976 976

Decline in Housing Units (4) 232,149
Unit Occupancy, multiplied by P.P.U. decline rate (5) -0.118
Late 2023 to Late 2033 total decline in population -27,491 -27,491

 Population Estimate to Late 2033 653,850

Net Population Increase, Late 2023 to Late 2033 62,136

(1) Late 2023 Population based on:

(2) Based upon forecast building permits/completions assuming a lag between construction and occupancy.

(3) Average number of persons per unit (P.P.U.) is assumed to be:

Singles & Semi Detached 3.533 28% 0.986

Multiples (6) 2.637 32% 0.835

Apartments (7) 1.721 40% 0.696

one bedroom or less 1.342

two bedrooms or more 2.166

Total 100% 2.517
¹ Persons per unit based on adjusted Statistics Canada Custom 2021 Census database.

² Forecast unit mix based upon historical trends and housing units in the development process.

(4) Late 2023 households based upon 2016 Census (222,805 units) + Mid 2016 to Late 2023 unit estimate (9,344 units) = 232,149 units.

(5)

(6) Includes townhouses and apartments in duplexes.

(7) Includes bachelor, 1-bedroom and 2-bedroom+ apartments.

Note: Numbers may not add to totals due to rounding.

Decline occurs due to aging of the population and family life cycle changes, lower fertility rates and changing economic conditions. 

Population

2021 Population (569,353) + Mid 2016 to Late 2023 estimated housing units to beginning of forecast period  (9,344 x 2.316 = 21,639) + 
(215 x 1.1 = 236) + (222,805 x 0.002 = 486) = 591,714

Structural Type
Persons Per Unit¹ 

(P.P.U.)
% Distribution of 
Estimated Units²

Weighted Persons 
Per Unit Average



 

Appendix B 

Stormwater Management 
Calculations 

  



70 HOPE AVENUE
CITY OF HAMILTON

Design Storm Information
Intensity-Duration-Frequency (IDF) equations for the City of Hamilton (A) in the form:

Where:i = Rainfall intensity (mm/hr)
tc = Time of concentration in minutes (5min)
A, B and C = Constant (see below)

The value of the parameters for the various storm events is provided below:

Constant 2-Yr.5-Yr. 10-Yr.25-Yr.50-Yr. 100-Yr.
A 646.01049.51343.71719.51954.8 2317.4
B 6.0 8.0 9.0 10.0 10.0 11.0
C 0.781 0.803 0.814 0.823 0.826 0.836

Rainfall, i (mm/hr)74.10103.04122.29146.10164.61 181.81

Catchment 101 (uncontrolled)0.053 0.073 0.087 0.104 0.117 0.129
Catchment 202 (uncontrolled)0.000 0.001 0.001 0.001 0.001 0.001
Total 0.053 0.073 0.087 0.104 0.117 0.129
(A) IDF Parameters - Mount Hope Table 2.1 from City of Hamilton's Comprehensive Development Guidelines
    and Financial Policies Manual (2019)
Note: IDF equations used to generate rainfall files with Duration (TD) = 3 hours

Runoff Rate Q (m3/s)

STORMWATER MANAGEMENT RATIONAL METHOD - EXISTING 
ALLOWABLE RELEASE RATES

Antecedant run-off factor

Ὥ
ὃ

ὸŎ ὄ



70 HOPE AVENUE
CITY OF HAMILTON

Chicago Storm Rainfall Information
City/Town:Hamilton
Return Period:100Years

A = 2317
B = 11

Area of site being investigated (ha) =0.280(Catchment 201)C = 0.84
Composite Runoff Coeff. ( C ) =0.76 Tc = 10minutes
Allowable Release Rate - QALLOW (m

3/s) = 0.053  (QAllow = Q101 - Q202) 600 seconds

RunoffReleaseStorage
Site Roof Total "QPOST" Volume Volume Volume

(min) (sec) (mm/hr) (m/s)(m3/s) (m3/s) (m3/ha) (m3) (m3) (m3)

5 300 228.2220.00006340.1350.000000.1349 40.47 23.69 16.78
10 600 181.8130.00005050.1070.000000.1075 64.48 31.59 32.89
15 900 152.0840.00004220.0900.000000.0899 80.91 39.49 41.42
20 1200131.2870.00003650.0780.000000.0776 93.13 47.39 45.74
25 1500115.8600.00003220.0680.000000.0685 102.73 55.29 47.44
30 1800103.9230.00002890.0610.000000.0614 110.57 63.18 47.39
35 2100 94.3920.00002620.0560.000000.0558 117.17 71.08 46.09
40 2400 86.5910.00002410.0510.000000.0512 122.84 78.98 43.86
45 2700 80.0780.00002220.0470.000000.0473 127.81 86.88 40.93
50 3000 74.5530.00002070.0440.000000.0441 132.21 94.77 37.43
55 3300 69.8010.00001940.0410.000000.0413 136.16102.67 33.49
60 3600 65.6670.00001820.0390.000000.0388 139.74110.57 29.17
65 3900 62.0360.00001720.0370.000000.0367 143.01118.47 24.54
70 4200 58.8180.00001630.0350.000000.0348 146.02126.37 19.66
75 4500 55.9450.00001550.0330.000000.0331 148.81134.26 14.55
80 4800 53.3630.00001480.0320.000000.0315 151.41142.16 9.25
85 5100 51.0300.00001420.0300.000000.0302 153.84150.06 3.78
90 5400 48.9090.00001360.0290.000000.0289 156.12157.96 -1.84
95 5700 46.9730.00001300.0280.000000.0278 158.27165.86 -7.59
100 6000 45.1970.00001260.0270.000000.0267 160.30173.75-13.45
105 6300 43.5630.00001210.0260.000000.0258 162.23181.65-19.42
110 6600 42.0530.00001170.0250.000000.0249 164.06189.55-25.49
115 6900 40.6530.00001130.0240.000000.0240 165.81197.45-31.64
120 7200 39.3520.00001090.0230.000000.0233 167.48205.35-37.87
125 7500 38.1380.00001060.0230.000000.0225 169.08213.24-44.16
130 7800 37.0040.00001030.0220.000000.0219 170.62221.14-50.53
135 8100 35.9420.00001000.0210.000000.0212 172.09229.04-56.95
140 8400 34.9440.00000970.0210.000000.0207 173.51236.94-63.43
145 8700 34.0050.00000940.0200.000000.0201 174.88244.83-69.96
150 9000 33.1200.00000920.0200.000000.0196 176.20252.73-76.53
155 9300 32.2840.00000900.0190.000000.0191 177.48260.63-83.15
160 9600 31.4930.00000870.0190.000000.0186 178.71268.53-89.82
165 9900 30.7430.00000850.0180.000000.0182 179.91276.43-96.52
170 1020030.0320.00000830.0180.000000.0178 181.07284.32-103.25
175 1050029.3550.00000820.0170.000000.0174 182.20292.22-110.02
180 1080028.7120.00000800.0170.000000.0170 183.29300.12-116.83

Max. required storage volume = 47.44m3

QPOST =(C i A) x 10000 m2/ha (Rational Method)

Runoff Volume = Area under trapezoidal hydrograph
                         = (TD - TC)QPOST + (TC QPOST)

Release Volume = Area under triangular outflow hydrograph
= İ (TD + TC) QALLOW

Storage Volume = Runoff Volume - Release Volume

Post-Development Runoff
Duration (TD) Rainfall Intensity

MODIFIED RATIONAL STORM WATER STORAGE REQUIREMENTS 
OPTION 1: TANK 

TC T TD+TC

QALLOW
Storage Volume

Release Volume

Flows from site area calculated from Roof flows (QROOF) added in as a constant flow rate 



70 HOPE AVENUE
CITY OF HAMILTON
STORMWATER MANAGEMENT
OPTION 1: TANK Stage Storage Discharge Curve

Outlet Device No. 1 (Quantity) 
Type: Orifice Plate
Diameter (mm) 150
Area (m2) 0.01767
Invert Elev. (m) 86.39
C/L Elev. (m) 86.47
Disch. Coeff. (Cd) 0.63
Discharge (Q) = Cd A ( 2 g H )

0.5

Number of Orifices: 1

Total

Elevation Area Increm. Volume Cumulative Volume Head Discharge Discharge
Description m m2 m3 m3 m m3/s m3/s

Orifice Invert 86.39 - 0 0.00 0.000 0.0000 0.0000
CL of orifice 86.47 - 0 0.00 0.000 0.0000 0.0000
Tank Outlet Invert 86.50 - 0 0.00 0.030 0.0085 0.0085
Top of Tank 87.06 - 38 37.89 0.590 0.0379 0.0379
Top of Stone 87.36 - 10 47.76 0.895 0.0466 0.0466

SWM Storage Volumes Outlet No. 1



70 HOPE AVENUE
CITY OF HAMILTON
STORMWATER MANAGEMENT
OPTION 1: TANK VOLUME CALCULATIONS

Tank-1 (Catchment 201)
Single Stack of Brentwood ST-24

Height 0.61m
Void Space Volume 96.0%
System Length 27.0m
System Width 3.0m
System Footprint 81.0sq.m
Module Footprint 63.4sq.m
Module Unit Footprint0.42sq.m

Volume per unit 0.244818m3

Total Number of Tanks151Units
Storage Volume (Net) 36.97m3

Volume of Top Stone 9.9m3

Volume of Side Stone4.3m3

*Void Ratio = 0.4, exclude bottom stone
Total Volume Provided51.15m3

Bottom of Tank Elevation86.45m
Tank Outlet 86.50m
Top of Tank Elevation87.06m
Top of Stone 87.36m

Dead Storage Volume 3.38m3

Active Storage Volume 47.76m3



70 HOPE AVENUE
CITY OF HAMILTON

Chicago Storm Rainfall Information
City/Town:Hamilton
Return Period:100Years

A = 2317
B = 11

Area of site being investigated (ha) =0.278(Catchment 201)C = 0.84
Composite Runoff Coeff. ( C ) =0.71 Tc = 10minutes
Allowable Release Rate - QALLOW (m

3/s) = 0.053  (QAllow = Q101 - Q202) 600 seconds

RunoffReleaseStorage
Site Roof Total "QPOST" Volume Volume Volume

(min) (sec) (mm/hr) (m/s)(m3/s) (m3/s) (m3/ha) (m3) (m3) (m3)

5 300 228.2220.00006340.1250.000000.1251 37.54 23.69 13.84
10 600 181.8130.00005050.1000.000000.0997 59.81 31.59 28.22
15 900 152.0840.00004220.0830.000000.0834 75.05 39.49 35.56
20 1200131.2870.00003650.0720.000000.0720 86.38 47.39 38.99
25 1500115.8600.00003220.0640.000000.0635 95.28 55.29 40.00
30 1800103.9230.00002890.0570.000000.0570 102.56 63.18 39.38
35 2100 94.3920.00002620.0520.000000.0518 108.68 71.08 37.60
40 2400 86.5910.00002410.0470.000000.0475 113.94 78.98 34.96
45 2700 80.0780.00002220.0440.000000.0439 118.54 86.88 31.67
50 3000 74.5530.00002070.0410.000000.0409 122.63 94.77 27.85
55 3300 69.8010.00001940.0380.000000.0383 126.29102.67 23.62
60 3600 65.6670.00001820.0360.000000.0360 129.61110.57 19.04
65 3900 62.0360.00001720.0340.000000.0340 132.65118.47 14.18
70 4200 58.8180.00001630.0320.000000.0322 135.44126.37 9.08
75 4500 55.9450.00001550.0310.000000.0307 138.03134.26 3.77
80 4800 53.3630.00001480.0290.000000.0293 140.44142.16 -1.72
85 5100 51.0300.00001420.0280.000000.0280 142.69150.06 -7.37
90 5400 48.9090.00001360.0270.000000.0268 144.80157.96-13.15
95 5700 46.9730.00001300.0260.000000.0258 146.80165.86-19.06
100 6000 45.1970.00001260.0250.000000.0248 148.68173.75-25.07
105 6300 43.5630.00001210.0240.000000.0239 150.47181.65-31.18
110 6600 42.0530.00001170.0230.000000.0231 152.17189.55-37.38
115 6900 40.6530.00001130.0220.000000.0223 153.79197.45-43.65
120 7200 39.3520.00001090.0220.000000.0216 155.34205.35-50.00
125 7500 38.1380.00001060.0210.000000.0209 156.83213.24-56.42
130 7800 37.0040.00001030.0200.000000.0203 158.25221.14-62.89
135 8100 35.9420.00001000.0200.000000.0197 159.62229.04-69.42
140 8400 34.9440.00000970.0190.000000.0192 160.94236.94-76.00
145 8700 34.0050.00000940.0190.000000.0186 162.21244.83-82.63
150 9000 33.1200.00000920.0180.000000.0182 163.43252.73-89.30
155 9300 32.2840.00000900.0180.000000.0177 164.62260.63-96.01
160 9600 31.4930.00000870.0170.000000.0173 165.76268.53-102.77
165 9900 30.7430.00000850.0170.000000.0169 166.87276.43-109.55
170 1020030.0320.00000830.0160.000000.0165 167.95284.32-116.37
175 1050029.3550.00000820.0160.000000.0161 169.00292.22-123.23
180 1080028.7120.00000800.0160.000000.0157 170.01300.12-130.11

Max. required storage volume = 40.00m3

QPOST =(C i A) x 10000 m2/ha (Rational Method)

Runoff Volume = Area under trapezoidal hydrograph
                         = (TD - TC)QPOST + (TC QPOST)

Release Volume = Area under triangular outflow hydrograph
= İ (TD + TC) QALLOW

Storage Volume = Runoff Volume - Release Volume

MODIFIED RATIONAL STORM WATER STORAGE REQUIREMENTS 
OPTION 2: TANK

Post-Development Runoff
Duration (TD) Rainfall Intensity

TC T TD+TC

QALLOW
Storage Volume

Release Volume

Flows from site area calculated from Roof flows (QROOF) added in as a constant flow rate 



70 HOPE AVENUE
CITY OF HAMILTON
STORMWATER MANAGEMENT
OPTION 2: TANK Stage Storage Discharge Curve

Outlet Device No. 1 (Quantity) 
Type: Orifice Plate
Diameter (mm) 150
Area (m2) 0.01767
Invert Elev. (m) 86.39
C/L Elev. (m) 86.47
Disch. Coeff. (Cd) 0.63
Discharge (Q) = Cd A ( 2 g H )

0.5

Number of Orifices: 1

Total

Elevation Area Increm. Volume Cumulative Volume Head Discharge Discharge
Description m m2 m3 m3 m m3/s m3/s

Orifice Invert 86.39 - 0 0.00 0.000 0.0000 0.0000
CL of orifice 86.47 - 0 0.00 0.000 0.0000 0.0000
Tank Outlet Invert 86.50 - 0 0.00 0.030 0.0085 0.0085
Top of Tank 87.06 - 32 32.18 0.590 0.0379 0.0379
Top of Stone 87.36 - 8 40.59 0.895 0.0466 0.0466

SWM Storage Volumes Outlet No. 1



70 HOPE AVENUE
CITY OF HAMILTON
STORMWATER MANAGEMENT
OPTION 2: TANK VOLUME CALCULATIONS

Tank-1 (Catchment 201)
Single Stack of Brentwood ST-24

Height 0.61m
Void Space Volume 96.0%
System Length 23.0m
System Width 3.0m
System Footprint 69.0sq.m
Module Footprint 53.8sq.m
Module Unit Footprint0.42sq.m

Volume per unit 0.244818m3

Total Number of Tanks128Units
Storage Volume (Net) 31.34m3

Volume of Top Stone 8.4m3

Volume of Side Stone3.7m3

*Void Ratio = 0.4, exclude bottom stone
Total Volume Provided43.47m3

Bottom of Tank Elevation86.45m
Tank Outlet 86.50m
Top of Tank Elevation87.06m
Top of Stone 87.36m

Dead Storage Volume 2.87m3

Active Storage Volume 40.59m3



QUALITY CONTROL (TSS Removal Treatment Train)
70 Hope Ave - Option 1 (Building)
Treatment Area (201) 0.280
Tank debris row 0.95
Oil-Grit Separator 0.60

Total 98%
Uncontrolled Area (203) 0.004

Total 0%
Total catchment area 0.284
Total Site TSS removal97%
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General Notes

1.0	 Debris Row Sizing
2.0	 StormTank Installation
	 2.1	 Side Panel Installation
	 2.2	 Geotextile Installation
	 2.3	 Debris Row Module Placement
	 2.4	 Complete System Installation
3.0	 Operations & Maintenance
	 3.1	 Operation
	 3.2	 Inspection
	 3.3	 Cleanout

1.	 Brentwood recommends that the installing contractor contact either Brentwood or the local distributor prior to installation 
of the system to schedule a pre-construction meeting. This meeting will ensure that the installing contractor has a �rm 
understanding of the installation instructions.

2.	 All systems must be designed and installed to meet or exceed Brentwood�s minimum requirements. Although Brentwood 
offers support during the design, review, and construction phases of the Module system, it is the ultimate responsibility 
of the Engineer of Record to design the system in full compliance with all applicable engineering practices, laws, and 
regulations. 

3.	 Brentwood requires a minimum cover of 24� (610 mm) and/or a maximum Module invert of 11� (3.35 m). Additionally, 
a minimum 6� (152 mm) leveling bed, 12� (305 mm) side back�ll, and 12� (305 mm) top back�ll are required on every 
system.

4.	 Brentwood recommends a minimum bearing capacity and subgrade compaction for all installations. If site conditions are 
found not to meet any design requirements during installation, the Engineer of Record must be contacted immediately.

5.	 All installations require a minimum two layers of geotextile fabric. One layer is to be installed around the Modules, and 
another layer is to be installed between the stone/soil interfaces.

6.	 Stone back�lling is to follow all requirements of the most current installation instructions.
7.	 The installing contractor must apply all protective measures to prevent sediment from entering the system during and after 

installation per local, state, and federal regulations.
8.	 The StormTankfi Module carries a Limited Warranty, which can be accessed at www.stormtank.com. 



3

1.0 DEBRIS ROW SIZING
The Debris Row gathers debris and sediment in a section of modules. The Debris Row size is determined by the �ow rate of the 
in�ow connection to the system. Observation/cleanout ports are to be installed with a minimum of one port at the in�ow pipe 
location. Based upon Debris Row size and shape, additonal ports may be required.

2.0 STORMTANK INSTALLATION
Install StormTank Modules per the approved StormTank submittal drawings.  Do not include the Debris Row Modules.  
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2.1 SIDE PANEL INSTALLATION
Install Debris Row side panels in the Modules adjacent to the Debris Row, per the approved plans.

2.2 GEOTEXTILE INSTALLATION
Install a layer of geotextile across the bottom of the Debris Row, extending up the side panels of the adjacent Modules. 
Geotextile Fabric is to be installed to the height speci�ed by the hydrograph elevation of the selected storm (per the engineer of 
record’s plans), or a minimum of 12" (304.8mm), whichever is greater. Secure the geotextile fabric to the side panels with zip 
ties.
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2.3 DEBRIS ROW MODULE PLACEMENT
Place and install the Debris Row Modules in the appropriate location per the approved StormTank submittal drawings.

2.4 COMPLETE SYSTEM INSTALLATION
Finally, make any necessary connections and complete the system installation per the StormTank installation instructions.



6

3.0 OPERATIONS & MAINTENANCE
The Debris Row design and operation make maintaining the system easier by containing debris and sediment.   The StormTank 
Module Debris Row is an inexpensive way to provide stormwater treatment, removing suspended solids from stormwater as well 
as other checmicals and nutrients that have bonded to the solids.  The Debris Row provides a means of containing debris to a 
smaller, more manageable section of an overall storage system.

3.1 OPERATION
Designed to capture the �rst �ush, the Debris Row provides full retention of large �oatables.  To do this, the Debris Row utilizes 
a layer of geotextile fabric around the lower perimeter of the cells. As stormwater enters the containment area, it passes 
through the geotextile, providing �ltration of the stormwater. Internally located side panels are used to ensure retention of the 
debris by preventing large �ow bypass and dispersion of captured material as the water elevation rises throughout the basin.
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3.2 INSPECTION
Although frequency is site-speci�c and dependent upon criteria like land use,  pollutant load, and climate, it is recommended 
that the Debris Row be inspected, at a minimum, every six months.  The system is inspected through access ports located in 
every Debris Row. To inspect the system, remove/open the access port lid.  

Using a �ashlight, complete a visual inspection to evaluate debris accumulation. If the area cannot be fully observed, insert a 
closed-circuit camera into the system to perform inspection. If accumulation is noted, record the depth of debris. If the debris 
accumulation is greater than three inches, proceed to maintenance of the Debris Row. If not, record all data and inspection 
results and close all access lids.
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3.3 CLEANOUT
Designed to reduce maintenance time and cost, the Debris Row provides a contained area for sediment and debris within the 
larger stormwater storage basin.  If inspection has determined maintenance is necessary, access is provided through the in�ow 
connection and any access ports within the Debris Row.

Maintenance is accomplished using a high-pressure nozzle to loosen and suspend debris that can then be removed with a 
vacuum hose. Once debris has been removed, remove any equipment and close any open ports.  Be sure to inspect and vacuum 
any upslope catch basins and manholes as necessary. Most municipalities and private companies have vacuum equipment with 
the combined capability to both loosen and remove the accumulated debris. 
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44. Using a sump pump placed in the Sump, begin a flow through the garden hose and then 
disconnect the garden hose from the sump pump, ensuring that it remains submerged at 
all times, and set on the floor of the Sump. Allow it to siphon to the sanitary sewer. 

45. Disconnect the Flow Meter. 
46. Disconnect the Influent Sampler from the influent pipe. 
47. Disconnect the Effluent Sampler from the effluent pipe. 
48. When the Sump has been drained, vacuum the remaining water and sediment with a 

vacuum containing the clean tared filter, disposing of the water in the sanitary sewer.  
49. Place the Vacuum Filter with the Filter Sock and allow to dry thoroughly. 

a. Weight the Vacuum Filter and Filter Sock as a unit and record in the StormTank 
Water Quality Test Data Sheet. 

Sample Analysis Procedure 
50. Weigh and record tare weights for the 7 Influent and 7 Effluent Sample bottles making 

sure to include the lids. Weights are to be recorded on the data sheet in the Bottle Chart 
under the column Tare (g). 

51. Wash the glass-fiber filter disc with water to remove soluble compounds.  Record pore 
size and diameter on the data sheet. 

52. Place the filter inside a crucible. 
53. Dry the filter and its crucible in the drying oven for 1H at 105°C. 
54. Weigh each of the 7 Influent and 7 Effluent Sample bottles with their samples inside 

and record on the data sheet in the Bottle chart under the column Gross (g). 
55. Transfer the crucible and filter paper to the desiccator, then, after the parts have cooled 

to room temperature, weigh them to the nearest 0.0001 g and record the reading on the 
data sheet. 

56. Place the crucible inside a crucible holder. 
57. Place the crucible holder into the vacuum flask that is attached to the vacuum pump. 
58. While a vacuum is being applied to the bottom of the crucible, filter sample into the 

crucible.  Flush the inner surfaces of the sample bottle with water several times to 
complete the transfer. 

59. As filtering proceeds, inspect the filtrate.  If it is turbid, pour the filtrate back through 
the filter a second and possibly a third time.  If the filtrate is still turbid, the filter may 
be leaking.  In this case, substitute a new filter and repeat from step 51.  If the filtrate is 
transparent but discolored, a natural dye is present; re-filtration is not necessary. 

60. When filtration is complete, place the crucible and its contents in the drying oven for 
1H at 105°C. 

61. Remove crucible and filter from oven and place in desiccator.  After the crucible has 
cooled, weigh to the nearest 0.0001 g and record on the data sheet. 

62. Place crucible and filter back in oven for 1H at 105°C. 
63. Remove crucible and filter from oven and place in desiccator.  After the crucible has  
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At all water flow rates tested, both the direct and indirect measurement methods indicated 
sediment trapping efficiencies greater than 95%. The direct method is the standard method and 
shows a 2% decline in sediment trapping efficiency, 97% to 95%, as the flow increases 400%, 
from 7.0 GPM/ft2 to 26.9 GPM/ft2 .The direct method also allows a mass balance to be 
performed between the sediment weighed from the packaging and the sediment collected at the 
completion of each test run. This mass balance shows that we can account for greater than 97% 
of the solids used. 
 

 

Chart 2 - Flow vs Stage
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For the purposes of the evaluations in Chart 3 and Chart 4 the duplicate run (20.3 GPM/ft2) for 
Systems Design Engineering, Inc. was omitted. Only 18.1 pounds of sediment were added, 
outside of the standard method. Additionally, there was no detectable sediment in the effluent 
samples, leading to a 100% trapping efficiency, which may lead one to question the validity of 
the results. However, the purpose of that test run was to allow the outside firm to verify our 
methods, not our results, and that was accomplished with the run. 
 
Brentwood utilized dormant resources to employ an indirect method to verify the results of the 
direct measurements. This was meant to be a broad verification, as the numerous steps 
involved and small concentrations of sediment, coupled with the difficulty of obtaining discrete 
well - mixed samples representative of the average concentrations, introduce compounding 
errors. Surprisingly, most of the results were within 3% of the direct method with the exception 
of the duplicate test, showing sediment trapping efficiencies greater than 97%. The results 
show a trend toward increasing sediment trapping efficiency as the flow increases. This could 
be due to numerous error factors: balance errors to the .00001g, humidity fluctuations, a 
decreasing sample cross-section as the water level in the effluent pipe increased (the sample 
line was set in the effluent pipe at the bottom counter to the flow). 
 

Chart 3 - Sediment Removal Efficiency, Direct Method
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Chart 4 - Sediment Removal Efficiency, Indirect Method

y = 0.0026x2 + 0.0012x + 97.735
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Appendices  
 
Appendix A �± System Overview 
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Appendix B �± AGSCO #110 Screen Analysis 
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Appendix C: GEOTEX 601 Product Data 
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Appendix D �± StormTank Water Quality Test Data Sheet 

 

�6�W�R�U�P�7�D�Q�N�Œ���:�D�W�H�U���4�X�D�O�L�W�\���7�H�V�W���'�D�W�D���6�K�H�H�W
Date

Page 1 of 3

Test Name:
Test Length: min
Detention Time: min
Target Influent Concentration: mg/L
Slurry Concentration: lbs/gal
Slurry Pump Speed: gpm
Sampling Interval: min
Glass-fiber Filter Diameter: mm
Glass-fiber Filter Pore Size: �…�u

Geotex Weight Initial: lbs
Geotex Weight Final: lbs
Filter Sock and Vacuum Filter Weight Initial: lbs
Filter Sock and Vacuum Filter Weight Final: lbs
Tarp Weight Initial: lbs
Tarp Weight Final: lbs

Flow water: cfs

Water Load: 0 gpm/ft2

Maximum Stage Rig: in
Depth in Chamber: in
Total Volume: 0.00 gal

Equilibration Start Time:
Equilibration End Time:
Sump Water Temperature / Time: °F  /

Sampler Influent Start Time:
Sampler Effluent Start Time:
Test / Slurry Pump Start Time:
Sump Water Temperature / Time: °F  /

Sampler Influent End Time:
Sampler Effluent End Time:
Test / Slurry Pump End Time:
Sump Water Temperature / Time: °F  /
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�6�W�R�U�P�7�D�Q�N�Œ���:�D�W�H�U���4�X�D�O�L�W�\���7�H�V�W���'�D�W�D���6�K�H�H�W
Date

Page 2 of 3

Sample Bottle Weight Table

Sample Tare (g) Gross (g) Net (g) Solids (mg)Water (mL)

Influent 0 0.0000 0.0 0.0
Influent 1 0.0000 0.0 0.0
Influent 2 0.0000 0.0 0.0
Influent 3 0.0000 0.0 0.0
Influent 4 0.0000 0.0 0.0
Influent 5 0.0000 0.0 0.0
Influent 6 0.0000 0.0 0.0
Effluent 0 0.0000 0.0 0.0
Effluent 1 0.0000 0.0 0.0
Effluent 2 0.0000 0.0 0.0
Effluent 3 0.0000 0.0 0.0
Effluent 4 0.0000 0.0 0.0
Effluent 5 0.0000 0.0 0.0
Effluent 6 0.0000 0.0 0.0

Crucible Weight Table

Sample Tare (g)

Influent 0
Influent 1
Influent 2
Influent 3
Influent 4
Influent 5
Influent 6
Effluent 0
Effluent 1
Effluent 2
Effluent 3
Effluent 4
Effluent 5
Effluent 6

0.0
0.0

1H @ 105°C (g)

0.0
0.0
0.0
0.0
0.0
0.0

0.0

1H @ 105°C (g)

0.0
0.0

#DIV/0!
#DIV/0!
#DIV/0!

0.0
0.0
0.0

Solids (mg)

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

Concentration (mg/L)

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
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�6�W�R�U�P�7�D�Q�N�Œ���:�D�W�H�U���4�X�D�O�L�W�\���7�H�V�W���'�D�W�D���6�K�H�H�W
Date

Page 3 of 3

0

Accounted Unaccounted Slurry

0.0 0.0

Direct Removal Efficiency: %

Indirect Removal Efficiency: %

0 0 0.0

#DIV/0!

0

Mass Balance (lbs)

0 0 0.0

Vacuum Filter and Filter Sock 
Tare weight (lbs)

Dry Vacuum Filter and Filter Sock 
Weight (lbs) Solids (lbs)

Solids Remaining in Slurry Tank (lbs)

Geotex Tare weight (lbs) Dry Geotex Weight (lbs) Solids (lbs)
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Appendix E �± Sample Completed StormTank Water Quality Test Data Sheet 

 

�6�W�R�U�P�7�D�Q�N�Œ���:�D�W�H�U���4�X�D�O�L�W�\���7�H�V�W���'�D�W�D���6�K�H�H�W

Page 1 of 3

Test Name: WQ 0.4 cfs 2015 09 25
Test Length: 69 min
Detention Time: 1.94 min
Target Influent Concentration: 200 mg/L
Slurry Concentration: 1.1 lbs/gal
Slurry Pump Speed: 0.29 gpm
Sampling Interval: 11.0 min
Glass-fiber Filter Diameter: 34 mm
Glass-fiber Filter Pore Size: 1.5 �…�u

Geotex Weight Initial: 5.2 lbs
Geotex Weight Final: 27.1 lbs
Filter Sock and Vacuum Filter Weight Initial: 0.9 lbs
Filter Sock and Vacuum Filter Weight Final: 1.0 lbs
Tarp Weight Initial: 6.8 lbs
Tarp Weight Final: 11.8 lbs

Flow water: 0.43 cfs

Water Load: 14.3 gpm/ft2

Maximum Stage Rig: 9.88 in
Depth in Chamber: 5.75 in
Total Volume: 490.0 gal

Equilibration Start Time: 9:55
Equilibration End Time: 10:14
Sump Water Temperature / Time: 71.8 °F  / 9:56

Sampler Influent Start Time: 10:14
Sampler Effluent Start Time: 10:16
Test / Slurry Pump Start Time: 10:16
Sump Water Temperature / Time: 72 °F  / 10:17

Pause - Influent feed line not working; re-start at 10:31
Sampler Influent End Time: 11:37
Sampler Effluent End Time: 11:39
Test / Slurry Pump End Time: 11:40
Sump Water Temperature / Time: 72.3 °F  / 11:39

September 25, 2015
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�6�W�R�U�P�7�D�Q�N�Œ���:�D�W�H�U���4�X�D�O�L�W�\���7�H�V�W���'�D�W�D���6�K�H�H�W

Page 2 of 3

Sample Bottle Weight Table

Sample Tare (g) Gross (g) Net (g) Solids (mg)*Water (mL)

Influent 0 117.1047 211.1727 94.0680 1.0 94.1
Influent 1 113.7627 199.6820 85.9193 59.5 85.9
Influent 2 120.2428 205.2000 84.9572 77.9 84.9
Influent 3 119.0744 210.0568 90.9824 72.5 90.9
Influent 4 116.4428 212.7409 96.2981 69.1 96.2
Influent 5 116.5622 203.3854 86.8232 51.1 86.8
Influent 6 115.9707 206.8581 90.8874 36.3 90.9
Effluent 0 115.6987 203.4775 87.7788 1.2 87.8
Effluent 1 116.0757 205.6834 89.6077 1.1 89.6
Effluent 2 120.8946 215.6025 94.7079 1.5 94.7
Effluent 3 119.1743 214.1430 94.9687 1.6 95.0
Effluent 4 119.0589 231.6127 112.5538 0.7 112.6
Effluent 5 119.7286 214.6678 94.9392 1.0 94.9
Effluent 6 118.2419 211.6760 93.4341 1.1 93.4

*Negative values are recorded as zero

Crucible Weight Table

Sample Tare (g)

Influent 0 44.5359
Influent 1 44.0679
Influent 2 44.9158
Influent 3 44.5755
Influent 4 43.5355
Influent 5 44.3170
Influent 6 44.4361
Effluent 0 44.3461
Effluent 1 44.4199
Effluent 2 44.5589
Effluent 3 44.4879
Effluent 4 44.2916
Effluent 5 44.3202
Effluent 6 44.2992

September 25, 2015

44.4216
44.5613
44.4901
44.2929
44.3217
44.300844.2998

44.4204
44.5595
44.4889
44.2916
44.3207 1.0

44.4731
44.347644.3469

44.5376
44.1285
44.9944
44.6486

1.1

1H @ 105°C (g)

44.5362
44.1264
44.9929
44.6473
43.6040
44.3674
44.4718 36.3

1.2
1.1
1.5
1.6
0.7

1.0

1H @ 105°C (g)

69.1
51.1

5.8
10.5
11.8

43.6052
44.3689

59.5
77.9
72.5

Solids (mg)

13.1
12.3
15.8
16.8

Concentration (mg/L)

10.6
693.6
917.2
796.9
718.1
589.5
400.1
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�6�W�R�U�P�7�D�Q�N�Œ���:�D�W�H�U���4�X�D�O�L�W�\���7�H�V�W���'�D�W�D���6�K�H�H�W

Page 3 of 3

5

Accounted Unaccounted Slurry

27.0 0.5 27.5 98.2%

Direct Removal Efficiency: %

Indirect Removal Efficiency: %

September 25, 2015

0.9 1 0.1

Geotex Tare weight (lbs) Dry Geotex Weight (lbs) Solids (lbs)

98.2

97.3

Mass Balance (lbs)

5.2 27.1 21.9

Vacuum Filter and Filter Sock 
Tare weight (lbs)

Dry Vacuum Filter and Filter Sock 
Weight (lbs) Solids (lbs)

Solids Remaining in Slurry Tank (lbs)





Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Recommended Stormceptor EFO Model:EFO4

Estimated Net Annual Sediment (TSS) Load Reduction (%):92

Project Name: 70 Hope Avenue

Project Number: 68281

Designer Name: Hasan Zubair

Designer Company: MTE Consultants

Designer Email: HZubair@mte85.com

Designer Phone: 905-510-2898

EOR Name:  

EOR Company:

EOR Email:

EOR Phone:

Province: Ontario

City: Hamilton

Nearest Rainfall Station: HAMILTON RBG CS

Climate Station Id: 6153301

Years of Rainfall Data: 20

Net Annual Sediment 
(TSS) Load Reduction 

Sizing Summary

Stormceptor 
Model

TSS Removal 
Provided (%)

EFO4 92

EFO5 95

EFO6 97

EFO8 99

EFO10 100

EFO12 100

Oil / Fuel Spill Risk Site? Yes

Upstream Flow Control? No

Peak Conveyance (maximum) Flow Rate (L/s): 

Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 282

Estimated Average Annual Sediment Volume (L/yr): 229

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 6.66

Drainage Area (ha): 0.28

Runoff Coefficient 'c': 0.76

Particle Size Distribution: Fine

Target TSS Removal (%): 80.0

Site Name: 70 Hope Avenue

Water Quality Runoff Volume Capture (%): > 90

07/10/2025
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THIRD-PARTY TESTING AND VERIFICATION
�y Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology 
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have 
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and 
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV) 
protocol.

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

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

www.imbriumsystems.comPage 2info@imbriumsystems.com
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