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1 
WSP Canada Inc. (WSP) was retained by the City of Hamilton to undertake a Phase II Environmental 
Site Assessment (ESA) for the Future HSR Maintenance Storage Facility (MSF) located between Brant 
Street, Wentworth Street N., and Birch Avenue in the City of Hamilton. Factual soil profile data and 
recommendations are provided in this report based on the information collected as part of the ESA. 

The site is situated within the former Sherman Inlet and after the inlet was backfilled, the land has been 
under industrial use since the early 1900s. The proposed development comprises of a 275,000 square 
foot single storey structure and associated driveways/parking areas.  

The purpose of this soils profile and data collection report is to determine the subsurface conditions at 
the borehole locations and based on the boreholes results, make engineering recommendations for the 
following: 

1. Foundations 

2. Floor slabs and permanent drainage 

3. Excavations and backfill 

This report is provided on the basis of the terms of reference presented above and on the assumption 
that the design will be in accordance with applicable codes and standards. If there are any changes in 
the design features relevant to the geotechnical analyses, or if any questions arise concerning the 
geotechnical aspects of the codes and standards, this office should be contacted to review the design. 
It may then be necessary to carry out additional borings and reporting before the recommendations can 
be moderated to the changed design. 

The site investigation and recommendations follow generally accepted practice for geotechnical 
consultants in Ontario. The format and contents are guided by client specific needs and economics and 
do not conform to generalized standards for services. Laboratory testing follows ASTM or CSA 
Standards or modifications of these standards that have become standard practice. 

This report has been prepared for The City of Hamilton and their designers. Third party use of this 
report without WSP consent is prohibited. 

2 
Subsurface information of the site and the surrounding area is also available from the following previous 
investigations: 

Geotechnical Investigation HSR Garage Terra Cotta Avenue, Hamilton , Ontario by Trow Ontario 
Ltd., dated April 24, 1987 (Project: H860243-G). The report included compiled results and 
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recommendations from multiple investigations for a proposed HSR MSF development located on 
the site immediately adjacent to the south of the site discussed in this report. The compiled 
investigations included, 38 boreholes, 11 test pits, 9 auger probes, and 17 dynamic cone 
penetration tests (DCPTs). Limits of the buried former Sherman Inlet were delineated from this 
work and foundation recommendations were given. Pile foundations were recommended for 
areas of the building located within the Sherman Inlet with fill reaching depths up to 10 m. 
Shallow foundations were recommended for the remainder of the proposed structure.  

3 
3.1 DRILLING INVESTIGATION WORK AND FIELD TESTING 

Borehole locations and depths for this investigation were established by WSP personnel in accordance 
with the Phase II ESA project requirements.  

Twenty-two (22) boreholes were drilled throughout the site between March 14, 2017 and March 31, 
2017 and were advanced to depths ranging from 3.7 m to 10.5 m below existing grade. Approximate 
borehole locations are shown on Drawing 1. Drilling was conducted with hollow stem continuous flight 
auger equipment by a drilling sub-contractor under the supervision of WSP personnel. The soil 
stratigraphy was recorded by observing the quality and changes of augered materials which were 
withdrawn from the boreholes, and by sampling the soils at regular intervals of depth using a 50 mm 
O.D. split spoon sampler, in accordance with the Standard Penetration Test (ASTM D 1586) method. 
This sampling method recovers samples from the soil strata, and the number of blows required to drive 
the sampler 0.3 m depth into the undisturbe3d soil (SPT ‘N’-values) gives an indication of the 
compactness condition or consistency of the sampled soil material. The SPT ‘N’-values are indicated 
on the Borehole Logs in Appendix A.  

Upon completion of the fieldwork, the ground surface geodetic elevations at the location of each 
borehole were surveyed by WSP personnel. The survey was completed using a differential GPS based 
on Benchmark Station 0011965U144; the tablet on the west face of the concrete foundation of the three 
storey school at the northeast corner of Wentworth Street North and Munro Street, in the City of 
Hamilton. Table 3-1 summarizes the borehole elevations and depths. 
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Table 3-1  Summary of Borehole Elevations and Depths 

BOREHOLE
GROUND 

ELEVATION (M) DEPTH (M) BOREHOLE
GROUND 

ELEVATION (M) DEPTH (M) 

BH17-01 78.7 9.0 BH17-12 80.2 3.7 

BH17-02 78.8 4.4 BH17-13 79.6 5.2 

BH17-03 78.5 9.0 BH17-14 79.5 7.5 

BH17-04 77.8 9.8 BH17-15 79.6 5.9 

BH17-05 78.0 6.7 BH17-16 79.1 7.5 

BH17-06 77.2 10.5 BH17-17 79.2 5.9 

BH17-07 77.4 9.8 BH17-18 79.7 5.2 

BH17-08 77.9 4.4 BH17-19 79.5 6.7 

BH17-09 79.6 6.7 BH17-20 79.3 6.7 

BH17-10 77.5 5.2 BH17-21 80.3 8.2 

BH17-11 77.4 5.2 BH17-22 81.0 7.6 

3.2 LABORATORY TESTING 

The soil samples were taken to our laboratory where they were re-examined. Representative samples 
were selected for index testing. The testing program consisted of the measurement of the natural 
moisture content of all samples and grain size analyses/Atterberg Limits tests of four (4) selected 
samples. The test results are enclosed on the individual borehole logs and in Appendix B. 

4 
4.1 SUBSOIL CONDITIONS 

The twenty-two boreholes revealed the presence of a deep buried gully, the former Sherman Inlet, 
backfilled with cohesive and cohesionless fill mixed with construction debris. The fill is underlain by 
compressible organic soils (peat) in some locations. The fill or peat is underlain by native silty clay. 
More specific details on the subsurface conditions at the individual boring locations are given in the 
borehole log sheets in Appendix A. The following notes are, therefore, intended only to summarize the 
data and to amplify some of the general characteristics of the deposits. 
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4.1.1 PAVEMENT STRUCTURE 

A pavement structure was encountered at ground surface at various boreholes on the project site. The 
pavement structure consisted of an asphaltic concrete layer varying in thickness from 50 mm to 150 
mm underlain by fill materials in BH17-12, BH17-14, BH17-15, and BH17-17 through BH17-22. 

4.1.2 FILL 

Heterogeneous fill materials were encountered in all twenty-two boreholes to depths ranging from 1.5 
m to 9.4 m below grade. The fill was composed of sand and gravel, sand, silt, and clay mixed with 
building debris and organic material. The fill varied in colour from black to greyish brown to reddish 
brown. The SPT ‘N’-values of 0 to in excess of 50 blows per 0.3 m indicated very loose to very dense 
compactness condition of the fill. The natural moisture measured in the test samples from these 
materials ranged from 4% to 89%.  

4.1.3 PEAT AND ORGANIC SOILS 

Compressible peat and organic soils were encountered beneath the heterogeneous fill at BH17-03, 
BH17-04, BH17-05, BH17-06, BH17-07, BH17-08, BH17-09, and BH17-10 at depths ranging from 2.1 
m to 8.4 m below grade. Boreholes BH17-03, BH17-04, BH17-06, and BH17-07 were terminated in the 
peat. The SPT ‘N’-values of 1 to 8 indicate the very soft to firm/stiff consistency of the peaty soils. The 
natural moisture content measured in the test samples from these materials ranged from 41% to 89%.  

4.1.4 SILTY CLAY 

Native silty clay was encountered beneath the fill or peaty soils in BH17-01, BH17-02, BH17-05, BH17-
08, and BH17-10 through BH17-22. The silty clay was encountered at depths ranging from 1.5 m to 6.9 
m depending on the borehole’s proximity to the buried gully and it extended to the completion of all 
boreholes it was encountered in. This deposit contained trace to some sand, trace gravel, and in some 
samples trace organics/rootlets. The cohesive soil was greyish brown in colour and based on SPT ‘N’-
values of 6 to 23, its consistency is classified as firm to very stiff.  

Four grain size distribution tests and Atterberg Limits tests were conducted on samples from this 
deposit. The results are shown in Table 4-1 and presented graphically in Appendix B. 

Table 4-1 Summary of Grain Size Distribution and Atterberg Limits Tests in Silty Clay  

SAMPLE ID 

GRAIN SIZE DISTRIBUTION (%) ATTERBERG LIMITS (%) 

GRAVEL SAND SILT CLAY
LIQUID LIMIT 

(LL) 
PLASTIC 

LIMIT (PL) 
PLASTICITY 
INDEX (PI) 

BH17-01/SS11 1 10 55 33 33 17 16 

BH17-08/SS6 0 4 37 59 49 21 28 

BH17-11/SS5 1 5 42 52 42 18 24 

BH17-15/SS3 1 7 38 54 47 19 28 
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Under the modified Unified Soil Classification System, BH17-01/SS11 is classified as ‘CL’ low plasticity 
clay and the remainder of the samples are classified as ‘CI’ medium plasticity clay. 

4.2 GROUNDWATER CONDITIONS 

Groundwater conditions in the twenty-two boreholes were observed while drilling and at the completion 
of borehole drilling. Water levels noted in various boreholes at the completion of drilling ranged from 
1.5 m to 4.6 m below ground surface.  

Eight (8) monitoring wells were installed in boreholes as part of the investigation. Water levels taken 
from these wells in addition to wells previously installed by others are shown in Table 4-2. 

Table 4-2 Groundwater Levels in Monitoring Wells 

BOREHOLE DATE OF MEASUREMENT GROUNDWATER DEPTH
GROUNDWATER 

ELEVATION

BH17-11 April 11, 2017 0.9 76.4 

BH17-12 April 11, 2017 DRY DRY 

BH17-13 April 11, 2017 2.5 77.1 

BH17-15 April 11, 2017 4.9 74.7 

BH17-19 April 11, 2017 4.1 75.4 

BH17-20 April 11, 2017 3.3 76.0 

BH17-21 April 11, 2017 7.0 73.2 

BH17-22 April 11, 2017 6.7 74.3 

MW101 
(by others) April 11, 2017 1.3 76.3 

MW104 
(by others) April 11, 2017 2.8 75.4 

MW105 
(by others) April 11, 2017 2.2 76.3 

MW106 
(by others) April 11, 2017 2.8 75.9 

MW107 
(by others) April 11, 2017 1.6 76.6 

MW108 
(by others) April 11, 2017 1.9 76.4 
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BOREHOLE DATE OF MEASUREMENT GROUNDWATER DEPTH
GROUNDWATER 

ELEVATION

MW107B 
(by others) April 11, 2017 1.3 75.8 

BH32 
(by others) April 11, 2017 0.5 75.5 

DC5 
(by others) April 11, 2017 1.2 75.4 

It should be noted that the groundwater levels can vary and are subject to seasonal fluctuations and in 
response to major weather events. 

5 
5.1 PROJECT OVERVIEW 

We understand that the proposed HSR MSF building will be a single storey structure without a 
basement. The proposed finish floor elevation is not known at the time of this report.  

The construction methods described in this report must not be misconstrued as being specifications or 
direct recommendations to contractors, or as being the only suitable methods. Prospective contractors 
should evaluate all of the factual information, obtain additional subsurface information as they might 
deem necessary and should select their construction methods, sequence and equipment based on 
their own experience in similar ground conditions. Readers of this report are also reminded that the 
conditions are known only at the borehole locations and in view of the generally wide spacing of the 
boreholes; conditions may vary significantly between boreholes. 

5.2 FOUNDATION DESIGN 

As discussed in Section 4.1 of this report, very soft/very loose to very stiff/very dense, heterogeneous 
fill material with various amounts of organic content is present within the majority of the proposed 
building footprint up to depths of 9.4 m. The fill is underlain by either compressible organic silts and 
peat soils or stiff to very stiff silty clay. Shallow foundations are not suitable for the proposed structure 
due to the existing fill conditions at this site, unless the fill is removed and replaced or it is improved by 
other methods.  

Subexcavating the fill and backfilling with engineered fill is likely not a cost effective solution for the 
proposed structure’s foundation design. Caisson or pile foundations extending to a competent bearing 
soil or bedrock can provide an alternative solution for the proposed structure’s foundation design. 
Competent bearing soil was not encountered in BH17-03, BH17-04, BH17-06, BH17-07, and BH17-09, 
as part of the Phase II ESA investigation. Further geotechnical investigation work with additional 
borehole drilling is required for more specific foundation recommendations to be provided. 
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5.3 FLOOR SLABS AND PERMANENT DRAINAGE 

The type of floor slab for the proposed structure will depend on the site preparation and foundation 
design. If soil improvement methods are used, such as removing the fill soil and replacing with 
engineered fill or using deep mixing methods with cement if the organic soil/peat can be kept at site, a 
slab on grade design can be used. If deep foundations are selected, a structural slab will be required. 

Any backfill required to raise the grade can consist of inorganic soil, placed in shallow lifts and 
compacted to 98% of Standard Proctor Maximum Dry Density (SPMDD). 

A moisture barrier consisting of at least 200 mm of 19 mm clear crushed stone should be installed 
under the floor slab. 

A perimeter and underfloor drainage system will be required around the exterior basement walls. 
Typical drainage and backfill recommendations are illustrated on Drawing 2. 

5.4 EXCAVATIONS AND BACKFILL 

Excavations can be carried out with heavy hydraulic backhoes. Complications due to groundwater can 
be anticipated for excavations to various depths throughout the site. Refer to Table 4-2 for measured 
groundwater levels, which ranged from 0.5 m to 7.0 m below existing ground level (Elev. 73.2m to 
77.1m). Positive dewatering will be required before any excavation below the groundwater table. The 
groundwater must be lowered to at least 1.0 m below the lowest level of the excavation. 

It should be noted that the native soils may contain boulders. Large obstructions such as concrete 
blocks in the fill material are anticipated. Provisions must be made in the excavation contract for the 
removal of boulders in the native and large obstructions in the fill material.  

All excavations must be carried out in accordance with the most recent Occupational Health and Safety 
Act (OHSA). In accordance with OHSA, the existing fill is classified as Type 4 soil and the firm to very 
stiff silty clay is classified as Type 3 Soil above the groundwater table and Type 4 Soil below the 
groundwater table. 

Select inorganic fill and native soils free from topsoil and organics can be used as general construction 
backfill where it can be suitably compacted, provided its moisture content is within 2 percent of its 
optimum. Majority of the excavated soils will be too wet to compact and will require significant aeration 
prior to its use. Loose lifts of soil, which are to be compacted, should not exceed 200 mm. 

The excavated native soils are not considered to be free draining. Where free draining backfill is 
required, imported granular fill such as OPSS Granular B should be used. 

It should be noted that the excavated soils are subject to moisture content increase during wet weather 
which would make these materials too wet for adequate compaction. Stockpiles should be compacted 
at the surface or be covered with tarpaulins to minimize moisture uptake. 

5.5 LATERAL EARTH PRESSURES 

The lateral earth and water pressure acting at any depth on foundation and retaining walls can be 
calculated as follows:  

In soils above the groundwater table (z < dw):   
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    p = K (γ.z + q) 

In soils below the groundwater table (z  dw):   

p = K {γ dw + γ1 (z - dw) + q} + pw  

   In which, pw = γw (z - dw) 

where p lateral earth and water pressure in kPa acting at a depth of z below ground surface 

K earth pressure coefficient at rest, K = 0.56 

γ = unit weight of soil above groundwater table, assuming γ = 20 kN/m3  

γ1 = submerged unit weight of soil below groundwater table, assuming γ1 = 10 kN/m3 

γw = unit weight of water, assuming γw = 9.8 kN/m3

z = depth below ground surface to point of interest, in metres 

dw = depth of groundwater table below ground surface, in metres 

q = value of surcharge in kPa 

pw = hydrostatic water pressure in kPa 

6 
WSP should be retained for a general review of the final design and specifications to verify that this 
report has been properly interpreted and implemented. If not accorded the privilege of making this 
review, WSP will assume no responsibility for interpretation of the recommendations in the report.  

The comments given in this report are intended only for the guidance of design engineers. The number 
of boreholes and test pits required to determine the localized underground conditions between 
boreholes and test pits affecting construction costs, techniques, sequencing, equipment, scheduling, 
etc., would be much greater than has been carried out for design purposes. Contractors bidding on or 
undertaking the works should, in this light, decide on their own investigations, as well as their own 
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interpretations of the factual borehole and test pit results, so that they may draw their own conclusions 
as to how the subsurface conditions may affect them.  

7 
This report is intended solely for the Client named. The material in it reflects our best judgment in light 
of the information available to WSP at the time of preparation. Unless otherwise agreed in writing by 
WSP, it shall not be used to express or imply warranty as to the fitness of the property for a particular 
purpose. No portion of this report may be used as a separate entity, it is written to be read in its entirety.  

The conclusions and recommendations given in this report are based on information determined at the 
test hole locations. The information contained herein in no way reflects on the environment aspects of 
the project, unless otherwise stated. Subsurface and groundwater conditions between and beyond the 
test holes may differ from those encountered at the test hole locations, and conditions may become 
apparent during construction, which could not be detected or anticipated at the time of the site 
investigation. The benchmark and elevations used in this report are primarily to establish relative 
elevation differences between the test hole locations and should not be used for other purposes, such 
as grading, excavating, planning, development, etc. 

The design recommendations given in this report are applicable only to the project described in the text 
and then only if constructed substantially in accordance with the details stated in this report.  

The comments made in this report on potential construction problems and possible methods are 
intended only for the guidance of the designer. The number of test holes may not be sufficient to 
determine all the factors that may affect construction methods and costs. For example, the thickness 
of surficial topsoil or fill layers may vary markedly and unpredictably. The contractors bidding on this 
project or undertaking the construction should, therefore, make their own interpretation of the factual 
information presented and draw their own conclusions as to how the subsurface conditions may affect 
their work. This work has been undertaken in accordance with normally accepted geotechnical 
engineering practices. 

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. WSP accepts no responsibility for damages, if any, 
suffered by any third party as a result of decisions made or actions based on this report. We accept no 
responsibility for any decisions made or actions taken as a result of this report unless we are specifically 
advised of and participate in such action, in which case our responsibility will be as agreed to at that 
time.  





Drawings
1  BOREHOLE LOCATION PLAN 
2  DRAINAGE AND BACKFILL RECOMMENDATIONS 







Appendix A 
EXPLANATION OF TERMS USED IN BOREHOLE LOGS 
LOGS OF BOREHOLES (BH17-01 THROUGH BH17-22) 

















































Appendix B 
GRAIN SIZE DISTRIBUTION CURVES (FIGURES B-1 AND B-2) 
ATTERBERG LIMITS RESULTS (FIGURE B-3) 
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Stormwater Management Brief 
Stormwater from the existing site is discharged into the municipal storm sewers located 
under Brant Street, Birch Avenue and Hillyard Street. The total imperviousness within the 
Project limits is approximately 81% with an overall runoff coefficient of 0.78. There are 
currently no stormwater management measures on site for water quantity and/or quality 
controls. 

Under proposed condition, the impervious cover on site will increase and as a result, 
stormwater management will be required. The impervious area on site will be increased to 
96% and the overall run-off coefficient will be increased to 0.88. The proposed runoff from 
the site will be collected by a series catch basins and manholes, and conveyed via storm 
sewers to the existing 1450 x 1800 mm municipal storm sewer under Birch Avenue. The 
proposed Maintenance Storage Facility (MSF) site will be graded to contain surface runoff 
from the major drainage system (storm events in excess of the 5-year storm, up to and 
including the 100-year storm) within the site and direct it towards the municipal storm sewer 
system. Stormwater runoff in excess of the 100-year design storm event will be directed 
overland towards the Birch Avenue ROW. 

Water Quantity Control 
As a result of proposed work on site, water quantity control is required. Since proposed 
runoff is collected and conveyed by the storm sewer system and then ultimately discharged 
into the existing 1450 x 1800 mm municipal storm sewer along Birch Avenue, the 100-year 
post-development peak flow will be required to be controlled to the 5-year pre-development 
flow rate. For the entire site, approximately 1280 m3 of storage is required. The required 
storage will be provided on rooftop (Maintenance and Bus Storage buildings) and within the 
storm sewer system. A maximum ponding of 150mm is proposed on rooftop. An orifice plate 
will be installed in control MH 28 before discharging into the existing Birch Avenue storm 
sewer. 

Water Quality Control 
As stipulated in the City of Hamilton Comprehensive Development Guidelines and Financial 
Policies Manual (2018), quality control measures within the Urban Hamilton watershed 
(outletting to Hamilton Harbor) must achieve Level 1 Enhanced Protection through the long-
term removal of 80% suspended solids. Water quality control is required for the proposed 
site as a result of the increase in impervious cover. Quality control is achieved through 
installation of an Oil/Grit Separator (OGS) unit at MH27 (just upstream of the location where 
the proposed storm sewer discharges into the existing Birch Avenue storm sewer) to ensure 
that runoff is treated prior to entering the receiving system. A Stormceptor® MAX or 
equivalent is specified for the OGS unit.  

Summary 
The proposed approach to stormwater management is as follows: 

A storm sewer network is proposed to collect and convey runoff from the site with its
ultimate discharge into the existing Birch Avenue storm sewer.

A combination of rooftop and pipe storage is proposed to meet the quantity control
requirements for the MSF site.

An orifice plate will be installed in the control MH 28 before discharging into the existing
Birch Avenue storm sewer.



2 

One in-line OGS unit will be installed to treat stormwater prior to discharge into the
receiving system and to meet the quality control requirements for the proposed site.
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1 Introduction 
IBI Group has been retained by the City of Hamilton and Hamilton Transit to design a new state-
of-the-art Maintenance Storage Facility (MSF) for the Hamilton Street Railway (HSR) in the 
Hamilton downtown core area. The MSF is expected to be approximately 492,000 square feet (ft2) 
in size and will primarily include a maintenance garage, wash stations, a paint booth and body 
shop, bus fueling stations (including diesel and compressed natural gas), administrative offices, 
reception, meeting rooms, training areas, staff parking, and storage for a fleet of approximately 
200 HSR busses. The proposed 9.68 hectare industrial site is bordered by Brant Street, Birch 
Avenue, and Hillyard Street in the City of Hamilton. The site area is comprised of several 
properties, including 2 Hillyard Street, 10 Hillyard Street, 80 Brant Street, the former CP Rail tracks 
between Hillyard Street and Birch Avenue, and the fleet yard at 330 Wentworth Street North. 
Figure 1, presented in APPENDIX A, depicts the Project limits for the new MSF. In addition to the 
design and construction of the HSR MSF, the scope of work for the Project includes, but is not 
limited to: 

 Salt Dome: The existing site currently houses a salt dome (approximately 5,000 ft2) and 
associated operations located at 330 Wentworth Street North. The location of the existing salt 
dome and associated operations is within the footprint of the proposed Project site and as 
such, the dome requires relocation. The scope of work includes demolition of the existing salt 
dome, and design and construction of a replacement salt dome, including associated 
programming and operations of similar capacity within the boundaries of the property. This 
will require staging of the demolition and new construction in order to permit full operations of 
the Salt Dome during the winter months (November - April), or construction of a temporary 
structure to allow for continuous operation in the event that new construction impacts salt 
dome operations over the winter months. 

 Staff Parking: Staff parking within the property (the proposed site including existing 
operations at 330 Wentworth Street North) is currently beyond capacity. The scope of work 
for the Project includes investigating options to expand and create appropriate parking for City 
of Hamilton staff, as well as the design and construction of the approved parking option. 

 Traffic Flow: Scope of work involves analyzing the overall site traffic flow with consideration 
that existing operations do not impede the proposed operations or flow of either the salt dome 
or the MSF. Design and implementation of the approved option is included within the Project 
scope. 

 Pedestrian Traffic Flow: Scope of work involves analyzing the overall flow of pedestrian 
traffic on site with respect to existing, new and relocated facilities, and making 
recommendations for the safest access to and from staff parking and facilities. Design and 
construction of the approved option is included within the Project scope. 

 Vehicular Fueling Stations: Scope of work involves analyzing the existing operations with 
respect to fueling of City vehicles (including HSR) and incorporating fuelling operations (gas, 
diesel, compressed natural gas, and propane) into the overall traffic flow for the site in order 
to permit efficient access by a variety of vehicles. Design and construction of fueling stations 
is included within the Project scope. 

 

The City of Hamilton is undertaking the complete demolition of existing facilities (with the exception 
of the salt dome and associated operations) on the property in advance of construction of the HSR 
MSF. 
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2 Drainage Design Criteria 
The proposed Project site is located within the Hamilton Conservation Authority (HCA) jurisdiction 
but falls outside of their Regulation limits. The site is also located within the Urban Hamilton 
watershed which outlets to Hamilton Harbour (approximately 650 m north of the site). The nearest 
watercourse is 280 m north of the Project boundary (discharging into Hamilton Harbour), however, 
there are no water bodies or areas of natural significance within the Project limits. HCA and City 
of Hamilton SWM guidelines govern the proposed drainage design. A list of applicable SWM 
guidelines and background documentation for the proposed MSF is summarized below. 

 

 City of Hamilton Comprehensive Development Guidelines and Financial Policies Manual 
(CDGFPM) (2018) 

 HCA Planning & Regulations Policies and Guidelines (PRPG) (October 2011) 

 Ministry of the Environment, Conservation and Parks (MOECP) Stormwater Management 
Planning and Design Manual (SMPDM) (March 2003) 

 Phase I Environmental Site Assessment – Future HSR Storage and Maintenance Facility 
(Phase I ESA) (May 11, 2017, prepared by WSP) 

 Phase II Environmental Site Assessment – Future HSR Storage and Maintenance Facility 
(Phase II ESA) (May 11, 2017, prepared by WSP) 

 

The following Table 1 outlines the drainage design criteria for the proposed works at the HSR 
MSF. 

Table 1: Drainage Design Criteria 

DESIGN 
CRITERIA REQUIREMENT REFERENCE 

Minor 
Drainage 
System 

The minor storm drainage system will be sized to 
convey runoff from a 5-year storm event. 

City of Hamilton CDGFPM 
G.2.1 

Water 
Quantity 
Control 

Discharge to Municipal STM Sewer: Control 100-
year post-development peak flow to the 5-year pre-
development flow rate. 

City of Hamilton CDGFPM 
F.1.4 & G.2.1 

Water 
Quality 
Control 

Level 1 – Enhanced Protection: Long-term 
removal of 80% of suspended solids (required for 
areas outleting to Hamilton Harbour). 

City of Hamilton CDGFPM 
G.5.3.3 & MOECP 
SMPDM 3.3.1.1 

Water 
Balance 
Control 

Minimum on-site retention of all run-off from a 5 mm 
rainfall event. MOECP SMPDM 3.2 

IDF Curve 
Data 

For the hydrological analyses, rainfall intensity will 
be calculated using the City of Hamilton Mount Hope 
IDF curve parameters. 

City of Hamilton CDGFPM 
M.7 Appendix G 
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3 Existing Drainage Conditions 
3.1 Existing Land Use, Soils, Groundwater and Physiography 
The existing land use within and adjacent to the Project boundary is predominantly industrial. The 
330 Wentworth Street North portion of the site is currently in use as a fleet yard for municipal 
vehicles, the 2 Hillyard Street property is in use by TM Steel Fabrication, 10 Hillyard Street is 
occupied by Scrapmen Recycling, the 80 Brant Street property is in use by Brant Hill Recycling, 
and the former Toronto, Hamilton & Buffalo (TH&B) Railway tracks are overgrown and no longer 
in use. Under existing conditions, the southern half of the site is occupied by storage facilities and 
associated parking, and the northern half is a combination of existing buildings and vacant area 
covered with naturalized vegetation. Under proposed conditions, land use on site will remain 
industrial. 

 

The site is located within the Iroquois Plain physiographic region of Southern Ontario which 
stretches along the eastern and the northern shores of western Lake Ontario. The Iroquois Plain 
was created approximately 12,500 years ago along the shores of glacial Lake Iroquois. It is 
comprised of outwash sand deposits with more recent stream deposits of sand, gravel, silt, and 
clay. The proposed site is also situated within the former Sherman Inlet. In the early twentieth 
century, fill was imported from off-site sources to fill in the Sherman Inlet and associated wetlands. 
The fill is variable in nature and comprised of sand, silt, clay, ash, cinders, gravel, glass, wood, 
cobbles, brick, metal debris, slag, concrete, and foundry sand. The results of the geotechnical 
investigation conducted on site revealed that the depth of fill in the boreholes ranged from 0.8 m 
to 9.1 m across the site, indicating approximately 10 m of fill present on site from the infilling. In 
the former wetland areas of the site, organic peat material is present beneath the fill. Native clayey 
silt to silty clay soil underlies the peat and fill. Bedrock mapping shows the overburden thickness 
to be approximately 30 m in the vicinity of Project boundary, with the underlying bedrock consisting 
of red shale of the Queenston Formation. 

 

Monitoring wells installed within the proposed site boundary during previous subsurface 
investigations indicate that the shallow groundwater table lies between approximately 1 and 6 
metres below ground surface within the fill. Shallow groundwater flow at the site is estimated to 
be highly influenced by the presence of fill materials associated with the infilling of the former 
Sherman Inlet. Groundwater flow patterns are inferred to follow the branches of the former 
Sherman Inlet, with overall flow directed to the north towards Hamilton Harbour. The hydraulic 
conductivity of the fill materials is estimated to be high, while the hydraulic conductivity of the 
underlying native clayey silt to silty clay soils is estimated to be low. 

3.2 Existing Drainage Elements 
The following drainage infrastructure currently exists within the Project limits and the right-of-ways 
(ROWs) adjacent to the Project boundary: 

 375 mm diameter storm sewer @ 0.95% slope along Brant Street flowing east. 

 1450 x 1800 mm storm sewer @ 0.14% slope along Birch Avenue flowing north. 

 Storm sewer network in southeast quadrant of site which connects to the 1450 x 1800 mm 
Birch Avenue storm sewer. 

 Storm sewer along Hillyard Street flowing north. 

 Ditch running along the eastern boundary of site (parallel to Birch Avenue). 
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3.3 Existing Drainage Areas 
The fleet yard area of the proposed site at 330 Wentworth Street North (located in the southeastern 
quadrant of the site) is relatively flat. From the yard area, the ground surface slopes in a 
southeasterly direction towards the hydro corridor and Birch Avenue. The vacant northeastern 
portion of the Project limits at 80 Brant Street is also relatively flat and slopes gently towards the 
east. The 2 Hillyard Street and 10 Hillyard Street properties in the northwestern portion of the site 
generally slope down to the east as well. The southwestern quadrant of the site slopes down to 
the west towards Hillyard Street. Overall, based on preliminary topographic information, the 
majority of the Project site slopes at approximately 0.6% towards the intersection of Brant Street 
and Birch Avenue. 

 

For the existing site, drainage boundaries and associated outlets were established for stormwater 
runoff based upon review of existing topographic information and site servicing plans. Figure 2, 
presented in APPENDIX B, depicts the existing condition within the Project limits, including 
existing infrastructure and landscaping, drainage area discretization and the direction of overland 
flow routes. As illustrated in Figure 2, the existing site was sub-divided into three drainage 
catchment areas. C1 drains northeasterly towards the existing 375 mm diameter Brant Street 
storm sewer. C2 drains southeasterly into catch basins which discharge into an existing storm 
sewer network that ultimately outlets to the existing 1450 x 1800 mm Birch Avenue storm sewer. 
C3 drains southwesterly into a catch basin which discharges into an existing storm sewer along 
Hillyard Street. The total imperviousness within the Project limits is approximately 81% under 
existing conditions, with an overall runoff coefficient of 0.78. There are currently no stormwater 
management facilities on site for water quantity and/or quality control. 

 

The following Table 2 summarizes the existing catchment areas and peak flows generated for 
various design storms under existing conditions on site using the Rational Method for flow 
calculation and the City of Hamilton Mount Hope IDF curves (CDGFPM, 2018) for determination 
of rainfall intensity. 

 
Table 2: Existing Condition Peak Flows 

CATCHMENT ID AREA (ha) 
FLOW (m3/s) 

2-YEAR 5-YEAR 10-YEAR 100-YEAR 
C1 6.36 0.999 1.389 1.648 2.450 
C2 2.42 0.405 0.564 0.669 0.995 
C3 0.90 0.143 0.200 0.237 0.352 

Total 9.68 1.548 2.152 2.554 3.797 

4 Proposed Drainage Conditions 
4.1 Proposed Drainage Areas 
Based on the proposed development and construction of the new HSR MSF, the impervious cover 
on site will increase and as a result, stormwater management will be required. Figure 3, presented 
in APPENDIX C, depicts the proposed condition within the Project limits, including proposed 
infrastructure and landscaping, drainage area discretization and the direction of overland flow 
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routes. As illustrated in Figure 3, the proposed site was delineated as one drainage catchment 
area, labelled C1. An internal storm sewer network is proposed to collect and convey runoff from 
within the site and ultimately discharge it into the existing 1450 x 1800 mm storm sewer within the 
Birch Avenue ROW. The site will be graded to contain surface runoff (up to the 100-year design 
storm event) within the site and direct it towards the internal storm sewer system. Stormwater 
runoff in excess of the 100-year design storm event will be directed overland towards the Birch 
Avenue ROW. Under proposed conditions, the impervious area on site will be increased to 95% 
and the overall run-off coefficient will be increased to 0.87. The proposed site grading plan, site 
servicing plan, and roof plan are presented in APPENDIX D, APPENDIX E, and APPENDIX F, 
respectively. 

 

The following Table 3 summarizes the proposed catchment area and peak flows generated for 
various design storms under proposed conditions at the HSR MSF site using the same 
methodology as in the existing condition analysis. 

 
Table 3: Proposed Condition Peak Flows 

CATCHMENT ID AREA (ha) 
FLOW (m3/s) 

2-YEAR 5-YEAR 10-YEAR 100-YEAR 
C1 9.68 1.728 2.403 2.852 4.240 

5 Design Features of Proposed SWM System 
5.1 Minor and Major System Drainage 
Runoff from the minor drainage system (storm events up to and including the 5-year storm) will be 
collected via catch basins and conveyed along the proposed internal storm sewer system towards 
the existing 1450 x 1800 mm Birch Avenue storm sewer where it will discharge into the receiving 
sewer system. The proposed MSF site will be graded to contain surface runoff from the major 
drainage system (storm events in excess of the 5-year storm, up to and including the 100-year 
storm) within the site and direct it towards the proposed internal storm sewer system. Stormwater 
runoff in excess of the 100-year design storm event will be directed overland towards the Birch 
Avenue ROW. 

5.2 Low Impact Development (LID) Measures 
A 1194.55 m2 green roof is proposed within the MSF building footprint as an LID measure to 
reduce hard surfaces and decrease the rate of stormwater runoff leaving the proposed site. 

5.3 Water Quantity Control 
As a result of proposed work on site, water quantity control is required. Since proposed runoff is 
collected and conveyed by the internal storm sewer system and then ultimately discharged into 
the existing 1450 x 1800 mm storm sewer along Birch Avenue, the City of Hamilton CDGFPM 
stipulates that the 100-year post-development peak flow be controlled to the 5-year pre-
development flow rate. Based on the quantity control criteria, on-site storage is required to 
discharge proposed runoff at the specified flow rate. For the entire site, 1280.08 m3 of storage is 
required. The proposed internal storm sewer system will provide some pipe storage, however, 
rooftop storage is required to accommodate the remaining storage volume. Table 4 below 
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summarizes the quantity control requirements for the proposed site. Refer to APPENDIX G for 
water quantity control calculations and the determination of required storage volume for the HSR 
MSF site. 

 
Table 4: Water Quantity Control Requirements 

LOCATION 
FLOW (m3/s) REQUIRED 

STORAGE 
VOLUME (m3) 

PIPE 
STORAGE 

(m3) 
ROOFTOP 

STORAGE (m3) PROPOSED 
100-YEAR 

CONTROLLED 
RELEASE RATE 

HSR MSF Site 4.240 2.152 1280.08 253.20 1112.00 

5.4 Water Quality Control 
As stipulated in the City of Hamilton CDGFPM, quality control measures within the Urban Hamilton 
watershed (outletting to Hamilton Harbor) must achieve Level 1 Enhanced Protection through the 
long-term removal of 80% suspended solids. Water quality control is required for the proposed 
site as a result of the increase in impervious cover. Quality control is achieved through installation 
of an Oil/Grit Separator (OGS) unit at MH27 (just upstream of the location where the proposed 
storm sewer discharges into the existing Birch Avenue storm sewer) to ensure that runoff is treated 
prior to entering the receiving system. A Stormceptor® MAX or equivalent is specified for the OGS 
unit. Refer to APPENDIX H for water quality control calculations and the determination of OGS 
size for the proposed site. 

5.5 Water Balance Control 
Based on the water balance control criteria outlined in the MOECP SMPDM, the proposed design 
for the HSR MSF site must provide, at a minimum, on-site retention of all runoff from the first 5 
millimeters of each rainfall event through infiltration and/or evapotranspiration. However, since the 
proposed MSF site is discharging to a receiving municipal storm sewer, the minimum 5 mm water 
balance requirement (based on erosion and sediment control) is not applicable. 

6 Erosion and Sediment Control 
6.1 Introduction 
If uncontrolled, the construction activity associated with the proposed development could result in 
increased rates of erosion and sedimentation within and adjacent to the site area and receiving 
drainage system. Erosion, for the purposes of this discussion, is described as the process whereby 
soil particles are detached from an exposed surface and transported by water, wind or some other 
agent. Sedimentation is defined as the deposition of (eroded) particles at a "downstream" point, 
typically a watercourse. The potential environmental impacts from increased erosion and 
sedimentation include: degradation of water quality, destruction of fisheries habitat, and increased 
flooding potential. 

 

Erosion and sedimentation processes are typically accelerated due to construction activities. The 
Guidelines on Erosion and Sediment Control for Urban Construction Sites (May 1987, produced 
by MNR, MOE, MTC, MMA, MEA, ACAO and UDI) indicate that construction activities can 
increase erosion and sedimentation rates by 2 to 3 orders of magnitude over that expected from 
a natural forested area. Erosion and sediment control are therefore an integral and important 
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component in the design and construction of any project. An Erosion and Sediment Control Plan 
(ESCP) will be established in accordance with EPA Document No. EPA 832/R-92-005 
requirements or local standards and code, whichever is more stringent. 

6.2 Erosion and Sediment Control Measures 
To minimize potential environmental impacts, the following erosion and sedimentation control 
practices will serve to guide the design and implementation phase of the ESCP: 

 

 Limit size of disturbed area; 

 Limit duration of soil exposure; 

 Retain existing vegetation where feasible; 

 Limit slope length and gradient of disturbed areas; 

 Preserve overland sheet flow and micro-drainage (avoid concentrated channel flows); 

 Break and redirect flows to lower gradients; 

 Design and implement staged stripping; 

 Prevent disturbance of previously stripped and stabilized parcels; and 

 Stabilize stripped parcels with temporary vegetative controls. 

 

Appropriate permanent/temporary erosion control measures to be considered in the design and 
implementation of the ESCP are: 

 

Hydroseeding – One step application of seed and hydraulic slurry with adhesive binder (provides 
permanent stabilization for moderate to steep slopes). 

 

Seed and Straw Mulch – Alternative two step application that will be applied to provide 
permanent/temporary vegetative stabilization of disturbed areas. 

 

Mulch (straw, wood etc.) – Used to provide temporary erosion protection of exposed slopes 
during over-wintering and for disturbed areas inactive for greater than 45 days. 

 

Sod – Utilized to provide quick permanent stabilization of disturbed areas. Applications include 
lateral ditches with gradients < 5% and slopes with steep to moderate grades. 

 

Erosion Control Blanket – Applied as temporary/permanent erosion protection for slopes greater 
than 2:1 or as a ditch liner. For permanent applications, seed will be applied prior to installation. 

 

Aggregate Stone – Appropriate material, such as riprap, will be used to provide immediate 
permanent erosion protection of lateral ditches > 5% gradient; and along chute/spillways. 
Geotextile fabric will be applied prior to placement of any aggregate material. 
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6.3 Sediment Control 
The following elements should be included in the sediment control plan: 

 

 Provision of a series of temporary interceptor/conveyor ditches to direct runoff to adjacent 
receiving systems; 

 Provision of rock check dams within drainage swales/ditches; 

 Placement of a series of silt control fencing for the interception of sheet flow drainage; 

 Catch basin inlet protection by proving a filtering measures placed around existing catch 
basins to trap sediments; and 

 Truck washing /mud matt is to be implemented and trucks are to be washed prior to leaving 
the site. 

 

All sediment control measures should not be removed until final stabilization of the site. In addition, 
any accumulated sediment shall be removed, as part of a maintenance program, from all control 
measures when accumulation reaches 50% of the height or volume of the control structure. 

 

Environmental Inspection Process – As a component of erosion and sedimentation control, 
environmental inspections of the construction site will be conducted. Environmental inspections 
will be conducted to assess the performance of erosion and sedimentation control measures and 
identify any required maintenance. The frequent inspections will also permit the identification of 
localized erosion and sedimentation control issues that require site specific attention. 

 

Implementation and Recommendation – A 200 m standby supply of prefabricated silt fence 
barrier, in addition to silt fence requirements, shall be maintained at the construction site prior to 
commencement of grading operations and throughout the duration of the contract. 

 

 Where interceptor ditches and/or subsurface drains are specified, they shall be constructed 
prior to commencement of any related cut or fill activities. 

 Cut and fill earth slopes and ditches, shall be treated with the specified cover material (seed 
and mulch, seed and erosion control blanket, seed and sod, rip rap, etc.) within 45 days from 
the commencement of the cut, fill or ditching operation. Commencement of a cut, fill or ditching 
operation shall be considered to have occurred when the original stabilizing cover has been 
removed, including grubbing, or has been covered with fill material. 

 Run-off from construction materials and any stockpiles shall be contained and discharged so 
as to prevent entry of sediment to watercourses. 

 Where dewatering is required, the effluent shall be discharged in a manner that prevents the 
entry of sediments to watercourses, or scouring and erosion at the outlet. 
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7 Conclusion 
This report has documented the existing drainage conditions at the HSR MSF site and described 
the proposed drainage and approach to stormwater management as a result of the development. 
The findings of this report are summarized as follows: 

 

 An internal storm sewer system is proposed to collect and convey runoff from within the 
Project boundary and ultimately discharge it into the existing Birch Avenue storm sewer. 

 A green roof is proposed within the MSF building footprint as an LID measure to reduce hard 
surfaces and decrease the rate of stormwater runoff leaving the proposed site. 

 A combination of pipe and rooftop storage is proposed to meet the quantity control 
requirements for the MSF site. 

 One in-line OGS unit will be installed to treat stormwater prior to discharge into the receiving 
system and to meet the quality control requirements for the proposed site.
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APPENDIX A: KEY PLAN 
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APPENDIX B: EXISTING 
DRAINAGE CONFIGURATION 
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APPENDIX C: PROPOSED 
DRAINAGE CONFIGURATION 
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Project Information & Location
Project Name Hamilton Transit MSF Project Number 115096

City Hamilton State/ Province Ontario

Country Canada Date 5/3/2019

 Designer Information EOR Information (optional)

Name Kaitlyn Hauck Name

Company IBI Group Company

Phone # 416-679-1930 Phone #

Email katie.hauck@ibigroup.com Email

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

Site Name Hamilton Transit MSF

Recommended Stormceptor Model StormceptorMAX

Target TSS Removal (%) 80.0

TSS Removal (%) Provided -

PSD Fine Distribution

Rainfall Station HAMILTON A

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

Detailed Stormceptor Sizing Report – Hamilton Transit MSF

Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided
STC 300 32

STC 750 49

STC 1000 50

STC 1500 50

STC 2000 57

STC 3000 59

STC 4000 65

STC 5000 66

STC 6000 70

STC 9000 76

STC 10000 75

STC 14000 79

StormceptorMAX Custom

Stormwater Treatment Recommendation

Detailed Sizing Report – Page 1 of 8Stormceptor



Notes
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Hydrology Analysis
PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data. 
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The 
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive 
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour).
Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical 
rainfall data analyses presented in this section.

Rainfall Station
State/Province Ontario Total Number of Rainfall Events 3863

Rainfall Station Name HAMILTON A Total Rainfall (mm) 20907.2

Station ID # 3194 Average Annual Rainfall (mm) 614.9

Coordinates 43°10'N, 79°56'W Total Evaporation (mm) 1960.8

Elevation (ft) 77 Total Infiltration (mm) 1496.0

Years of Rainfall Data 34 Total Rainfall that is Runoff (mm) 17450.4

Stormceptor
The Stormceptor oil and sediment separator is sized to treat stormwater runoff by removing pollutants through gravity 
separation and flotation. Stormceptor’s patented design generates positive TSS removal for each rainfall event, including 
large storms. Significant levels of pollutants such as heavy metals, free oils and nutrients are prevented from entering 
natural water resources and the re-suspension of previously captured sediment (scour) does not occur. 
Stormceptor provides a high level of TSS removal for small frequent storm events that represent the majority of annual 
rainfall volume and pollutant load. Positive treatment continues for large infrequent events, however, such events have 
little impact on the average annual TSS removal as they represent a small percentage of the total runoff volume and 
pollutant load. 

Design Methodology 
Stormceptor is sized using PCSWMM for Stormceptor, a continuous simulation model based on US EPA SWMM. The 
program calculates hydrology using local historical rainfall data and specified site parameters. With US EPA SWMM’s
precision, every Stormceptor unit is designed to achieve a defined water quality objective. The TSS removal data 
presented follows US EPA guidelines to reduce the average annual TSS load. The Stormceptor’s unit process for TSS 
removal is settling. The settling model calculates TSS removal by analyzing: 
• Site parameters 
• Continuous historical rainfall data, including duration, distribution, peaks & inter-event dry periods 
• Particle size distribution, and associated settling velocities (Stokes Law, corrected for drag) 
• TSS load 
• Detention time of the system

Detailed Sizing Report – Page 2 of 8Stormceptor



Drainage Area
Total Area (ha) 5.11

Imperviousness % 92.8

Water Quality Objective
TSS Removal (%) 80.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (L)

Peak Conveyed Flow Rate (L/s)

Water Quality Flow Rate (L/s)

Design Details
Stormceptor Inlet Invert Elev (m)

Stormceptor Outlet Invert Elev (m)

Stormceptor Rim Elev (m)

Normal Water Level Elevation (m)

Pipe Diameter (mm)

Pipe Material

Multiple Inlets (Y/N) No

Grate Inlet (Y/N) No

Particle Size Distribution (PSD)
Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such as 

metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size 
Distribution (PSD) that was selected to define TSS removal for the Stormceptor design.

Fine Distribution
Particle Diameter

(microns)
Distribution

% Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Storage
Storage (ha-m) Discharge (cms)

0.000 0.000

Up Stream Flow Diversion
Max. Flow to Stormceptor (cms)

Detailed Sizing Report – Page 3 of 8Stormceptor



Site Name Hamilton Transit MSF

Site Details
Drainage Area

Total Area (ha) 5.11

Imperviousness % 92.8

Infiltration Parameters
Horton’s equation is used to estimate infiltration

Max. Infiltration Rate (mm/hr) 61.98

Min. Infiltration Rate (mm/hr) 10.16

Decay Rate (1/sec) 0.00055

Regeneration Rate (1/sec) 0.01

Surface Characteristics
Width (m) 452.00

Slope % 2

Impervious Depression Storage (mm) 0.508

Pervious Depression Storage (mm) 5.08

Impervious Manning’s n 0.015

Pervious Manning’s n 0.25

Evaporation
Daily Evaporation Rate (mm/day) 2.54

Dry Weather Flow
Dry Weather Flow (lps) 0

Maintenance Frequency
Maintenance Frequency (months) > 12

Winter Months
Winter Infiltration 0

TSS Loading Parameters
TSS Loading Function

Buildup/Wash-off Parameters
Target Event Mean Conc. (EMC) mg/L 

Exponential Buildup Power

Exponential Washoff Exponent

TSS Availability Parameters
Availability Constant A

Availability Factor B

Availability Exponent C

Min. Particle Size Affected by Availability 
(micron)

Detailed Sizing Report – Page 4 of 8Stormceptor



Cumulative Runoff  Volume by Runoff Rate
Runoff Rate (L/s) Runoff Volume (m³) Volume Over (m³) Cumulative Runoff Volume 

(%)
1 48442 846093 5.4

4 152899 741667 17.1

9 287557 607125 32.1

16 425332 469213 47.6

25 539876 354499 60.4

36 628080 266616 70.2

49 694210 200288 77.6

64 742495 151971 83.0

81 778335 116146 87.0

100 804778 89716 90.0

121 825156 69278 92.3

144 840635 53816 94.0

169 852247 42190 95.3

196 861266 33189 96.3

225 868241 26204 97.1

256 873582 20862 97.7

289 877934 16511 98.2

324 881431 13016 98.5

361 884086 10357 98.8

400 886207 8236 99.1

441 887980 6463 99.3

484 889468 4977 99.4

529 890631 3813 99.6

576 891677 2766 99.7

625 892604 1839 99.8

676 893277 1166 99.9

729 893763 680 99.9

784 894101 342 100.0
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Rainfall Event Analysis
Rainfall Depth 

(mm)
No. of Events Percentage of Total 

Events (%)
Total Volume (mm) Percentage of Annual 

Volume (%)
6.35 2852 73.8 4781 22.9

12.70 515 13.3 4749 22.7

19.05 254 6.6 3943 18.9

25.40 112 2.9 2471 11.8

31.75 61 1.6 1736 8.3

38.10 28 0.7 985 4.7

44.45 11 0.3 461 2.2

50.80 9 0.2 417 2.0

57.15 9 0.2 493 2.4

63.50 8 0.2 489 2.3

69.85 0 0.0 0 0.0

76.20 0 0.0 0 0.0

82.55 0 0.0 0 0.0

88.90 0 0.0 0 0.0

95.25 2 0.1 181 0.9

101.60 1 0.0 97 0.5

107.95 1 0.0 106 0.5

114.30 0 0.0 0 0.0

120.65 0 0.0 0 0.0
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For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 
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