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1.0 INTRODUCTION 

1.1 General 
 
The proposed waterfront condominium site is located at 185 Dunlop Street East adjacent to 
the Dunlop Street East and Poyntz Street intersection. The property is legally described as 
Part of Dunlop Street Registered Plan 2, Part of Water Lots 25 to 30 (inclusive), and Part of 
the Water Lot in front of Poyntz Street.  The subject property is 0.47 hectares in area and is 
currently vacant.  The site is bounded by Dunlop Street East to the north, existing residential 
high-rise (Flamenco Condos) to the east, the extension of Poyntz Street (unopened right-of-
way) to the west, and the City’s walkway and trail system along Kempenfelt Bay (former CNR 
line) to the south.  The location of the subject site is illustrated on Figure 1. 
 
The proposed development includes a twelve-storey waterfront condominium building with 
the following features: 
 

• 178 condo units; 
• 2,357m2 of commercial space on the first storey; 
• 248 parking spaces. 

 
A reduced copy of the proposed site plan prepared by ISM Architects is included in Appendix 
A for further information. 

1.2 Purpose and Scope 
 

Pinestone Engineering Ltd. (PEL) has been retained by Aalto Development Inc. to provide 
professional engineering services related to the preparation of a Functional Servicing and 
Storm Water Management Report in support of a Site Plan Application for the subject lands.  
 
The purpose of this report is to describe the existing servicing infrastructure in the vicinity 
of the site and provide recommendations for the provision of sanitary drainage, water 
distribution, and storm water management in accordance with City of Barrie criteria. 

1.3 Reference Reports 
 

The following reports and studies have been used for reference in the preparation of this 
Storm Water Management Report:  
 
i) City of Barrie Storm Drainage and Storm Water Management Policies and Design 

Guidelines, prepared by Valdor Engineering Inc., November 2009 
 
ii) LSCRA Technical Guidelines for Storm Water Management Submissions, Effective 

Date:  September 1, 2016 
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iii) Lake Simcoe Protection Plan, June 2009 
 

iv) City of Barrie Urban Design Manual, April 2007 
 
v) City of Barrie Sanitary Sewage Collection System Polices and Design Guideline, 

October 2017 
 
vi) City of Barrie Water Transmission and Distribution Polices and Design Guidelines, May 

2015. 
 
vii) Ministry of the Environment Storm Water Management Planning and Design Manual, 

March 2003. 
 

viii) Low Impact Development Manual prepared by Credit Valley Conservation and Toronto 
and Region Conservation, 2010 
 

ix) Functional Servicing Report prepare by exp. for B.E. Groupe, May 2011. 
 
x) City of Barrie Secondary Plan, Background Studies & Infrastructure Master Plans 

prepare by amec, October 2013 
 

2.0 SANITARY SERVICING 

2.1 Existing Sanitary Infrastructure 
  

There is an existing 350mm dia. AC sanitary sewer installed along Dunlop Street East and 
825mm dia. concrete sanitary sewer located immediately south of the property.  The 825mm 
dia. sewer is part of the Lakeshore Trunk Sanitary Sewer constructed in 1995. 
 
The subject site is located within the Barrie North sanitary drainage area (sewershed ID 
18700) and based on our review of the City of Barrie’s Infrastructure Master Plan prepared 
by amec dated October 2013, no downstream surcharging of the existing infrastructure was 
noted in 2011.  Copies of the sanitary mapping for years 2011, 2031, and 2051 prepared by 
amec are included in Appendix B for further information.   

2.2 Proposed Sanitary Flows 
 

The proposed peak sanitary design flow for the development was calculated using City of 
Barrie Sanitary Sewage Collection System Polices and Design Guidelines 2012 and the 
Ontario Building Code (OBC) as follows: 
 

• Residential flow for high density of 1.67 ppu. 
 
• Average day flow of 225 L/day/person or 0.0026 L/sec/person with Harmon Peaking 

Factor. 
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• Commercial flow of 5 L/day per 1.0m2 of floor area with a peaking factor of 4.0 

 
• Extraneous flow of 0.1 L/s/ha 

 
The proposed peak design flow including extraneous flows for the development was 
determined to be 3.8 L/sec.  A copy of the sanitary sewer design sheet is included in 
Appendix D.  The capacity of the existing immediate downstream reach of 825mm dia. 
sanitary sewer is approximately 390 L/sec and the proposed design flow is expected to 
utilize approximately 1.0% of the total flow pipe capacity in this reach.   
 
The City of Barrie’s Infrastructure Master Plan prepared by amec dated October 2013 
indicates a sewer shed equivalent population density of 148.3 people per hectare in 2011, 
and 230 people per hectare in 2051 for sewer shed ID 18700.   The proposed development 
will have an equivalent population of about 631 people per hectare (not including the 
commercial component).  If higher densities become the norm in the downtown area and 
throughout the City, future sewer capacity may become an issue in the long-term horizon.  It 
is anticipated that sewer allocation would be granted on a first come first serve basis, 
however, confirmation from the City is required to ensure the necessary allocation for the 
proposed density can be secured. 

2.3 Proposed Sanitary Servicing 
 

The proposed development will be serviced with a 200mm dia. service connecting to the 
existing Lakeshore Trunk Sanitary Sewer.  Due to the proximity of the site to Kempenfelt 
Bay, inline backflow protection is required on the sanitary service.  This is to be detailed by 
the mechanical engineering at the building construction approval stage.  
 

3.0 WATER SERVICING 

3.1 Existing Water Infrastructure 
 

A 200mm diameter watermain currently exists along the frontage of the subject site on 
Dunlop Street East. A hydrant flow test was conducted on the existing watermain in the 
vicinity of the site to determine the available supply volumes and pressures in the existing 
distribution system.  Table 1 illustrates the flow test results completed by Vipond on July 31st, 
2017. 
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Table 1:  Results of Hydrant Flow Tests  

 
 
 
 
 
 
 
 
 
 
 
Refer to Appendix D for the information obtained by Vipond. 

3.2 Proposed Water Demands 
 

Based on the City of Barrie’s Water Transmission and Distribution Policies and Design 
Guidelines dated May 2015 and the MOECC Design Guidelines for water distribution 
systems, the following conditions apply: 
 

• Max day factor of 1.50 and peak hour factor of 2.25 based on MOECC Guidelines 
Table 3-1 in the Design Guidelines for Drinking Water Systems, 2008 (included in 
Appendix B). 
 

• Minimum operating pressure of 345 kPa (50 psi). 
 

• Maximum operating pressure of 620 kPa (90 psi). 
 

• Minimum operating pressure of 140 kPa (20 psi) during fire flow and max day. 
 

• Residential water demand of 225 L/cap/day. 
 
• Minimum fire flow of 136 L/sec for downtown commercial type development.  

Preferred fire flow rate of 189 L/sec as provided in the City of Barrie’s Water 
Transmission and Distribution Policies and Design Guidelines. 

 
Based on the above conditions, Table 2 illustrates the proposed domestic demands for the 
development. 
 
 
 
 
 
 
 
 

Test # 
 

Outlet Inside Dia. 
(in.) 

 

Number of 
Outlets 

Pitot Reading 
(PSI) 

Flow@ Residual 
(gal/min) 

1 n/a n/a 89 (static) n/a 
2 1.125 1 80 335 
3 1.75 1 64 727 
4 2.5 1 46 1140 
5 2.5 2 37 2050 
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Table 2:  Residential Water Demand 

Population 
Per 

Capita 
Flow 

(L/day) 

Peaking Factors  
(based on MOECC Guidelines) 

Flows 
(L/sec) 

    Peak Hour Maximum Day Peak Hour Maximum 
Day 

297 225 2.25 1.5 1.74 1.16 
  

Incorporating an estimated maximum day water usage from the commercial usages of 0.55 
L/sec, the maximum day domestic flow including commercial use is 1.71 L/sec. 

 
Using the information provided from the flow test completed by Vipond, the following flow 
volume can be supplied from Dunlop Street East while maintaining a residual pressure of 
140 kPa (20 psi) in the distribution system.  The calculation is based on information provided 
within the City of Barrie’s Water Transmission and Distribution Policies and Design 
Guidelines. 

 
QA = QT * (ha/ht)0.5 

 
Where,  QA = Flow at 20 psi 
  QT = Flow at test 
  Ha = pressure drop available 
  Ht = pressure drop at test 

 
 Therefore, the following supply is available: 
 

QA = 2050 * ((89-20)/(89-74))0.5 

QA = 4397 gpm (277 L/sec) 
 
Based on the hydrant flow test information, adequate domestic and fire flows are available to 
service the development. 

3.3 Proposed Water Servicing 
 

Separate fire and domestic services will extend from the existing 200mm dia. watermain on 
Dunlop Street East.  A 200mm dia. fire service and 150mm dia. domestic service are 
proposed to service the building (to be confirmed by the mechanical engineer at the building 
approvals stage).  The 200mm diameter fire service was sized to ensure a fire flow of 189 
L/sec can be supplied to the building.  At this flow rate, the calculated losses in the fire 
service connection are 17.1 kPa while maintaining a residual pressure in the distribution 
system of 388 kPa (see fire service analysis sheet in Appendix D.) 

 
Internal boosting pumps may be required on both the domestic and fire supply lines to 
ensure adequate pressures are available to upper floors.  Booster pump design details will 
be detailed by the building Mechanical Engineer at the building permit stage. 
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Existing service connections not being utilized for the proposed development will be 
removed as per City standards.   
 

4.0 STORM DRAINAGE 

4.1 Existing Storm Drainage and Topography 
 

A 600mm diameter storm sewer exists on Dunlop Street East along the frontage of the site. 
Storm water is conveyed westerly on Dunlop Street East and discharges to Kempenfelt Bay 
along the west limit of the property through the unopened Poyntz Street road allowance.  A 
grass swale also exists along the southern limits of the property located between the 
property line and gravel pedestrian path.  Runoff collected in this swale is conveyed to 
Kempenfelt Bay through a ditch inlet catch basin and 300mm diameter CSP outlet pipe.   
 
Based on our site visit, no external drainage appears to enter the property.  We did note that 
the unopened Poyntz Street road allowance boarding the west limit of the property provides 
a major overland flow outlet to Kempenfelt Bay for Dunlop Street East.  City of Barrie records 
indicate approximately 5.2 hectares of drainage area is conveyed through this outlet to 
Kempenfelt Bay (record plan 94-09 STM1). 

 
Review of the topographic survey provided by Rudy Mak Surveying Ltd. indicates the 
property slopes from the north to the south towards Kempenfelt Bay.  Elevations across the 
site range between 225.30 ASL along Dunlop Street East to 220.50m ASL along the south 
property limit adjacent to the gravel pedestrian path.   
 

4.2 Site Geology 
 

A detailed geotechnical investigation for the subject property was completed by Geospec 
Engineering Ltd. in July 1999.  Based on our review of their report, the boreholes generally 
revealed an original stratified deposit that included layers of sand and gravel, silty sand and 
silt.  Groundwater was encountered in all boreholes at an approximate elevation of 218.4m. 
The elevation of the groundwater in the boreholes coincided with the lake level, at the time 
of the investigation. 
 
A copy of the geotechnical investigation prepared by Geospec Engineering Ltd. is included 
in Appendix B.   

4.3 Storm Water Management Criteria  
 

Based on a review of the City of Barrie’s Storm Water Management (SWM) Guidelines and 
the LSRCA Guidelines, the following criteria applies: 
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Quantity Control: 
 

• Peak flow attenuation for the 2-year through 100-year storm events to pre-
development rates based on the Rational Method using the City of Barrie’s WPCC 
IDF parameters.  

 
Quality Control: 

 
• Water quality enhancement to an “enhanced” level of protection. 

 
• Preparation of phosphorus and water balance calculations to meet City of Barrie 

requirements and the Lake Simcoe Protection Plan. 
 

• Preparation of detailed erosion, sediment control and construction mitigation plan to 
be implemented as part of the construction program. 

 
Water Balance & Volume Control: 

 
• For new, nonlinear developments that create more than 0.5 hectares of new 

impervious surface on sites without restrictions, stormwater runoff volumes will be 
controlled, and the post-construction runoff volume shall be captured and retained / 
treated on site from a 25 mm rainfall event from the total impervious area.   

4.4 Quantity Control 
 

Due to the proximity of Kempenfelt Bay (13m) and no risk of downstream flood impact on 
adjacent properties, quantity control is not required or necessary. Storm discharge from the 
subject is proposed via a 250mm diameter storm sewer connection to the existing double 
catch basin manhole located within the Poyntz Street right of way.  The existing storm 
structure currently discharges to Kempenfelt Bay via a 750mm dia. storm submerged sewer. 
This sewer provides a direct connection with Lake Simcoe. See attached email 
correspondence from City of Barrie Engineering staff included in Appendix C and Report 
Section 4.9 confirming the outlet size. 

4.5 Quality Control – TSS Removal 
 

The proposed development encompasses the entire site with impervious rooftop area.  
Rooftop runoff is considered clean and only contains atmospheric contaminates. 
(Reference: MOE Stormwater Management Planning and Design Manual, March 2003, pg 
4-3 – see attached page in Appendix C).  Therefore, quality control (TSS removal) is not 
proposed for the development. 

4.6 Phosphorus Loading & Phosphorus Offsetting 
 

LSPOP (Lake Simcoe Phosphorus Off-Setting Policy) requires that all new development 
must control 100% of the phosphorus from leaving their property. This is referred to as the 
Zero Export Target, a key component of the LSPOP that ensures new development or 
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redevelopment activities do not continue to contribute to phosphorus loading to Lake 
Simcoe.  
 
A meeting was held with Mr. Hogenbirk from the LSRCA on March 13th, 2019 to discuss 
LSRCA criteria related to this site.  Due the location of the site with respect to the lake and 
the fact that the building occupies the entire site boundary, it was agreed upon with the 
LSRCA that monetary compensation could be provided to address phosphorus removal.  
 
The LID Treatment Train Tool (TTT) was used to model the proposed roof area.  The LID 
TTT results indicate a load of 0.327kg.  Using the P Offsetting calculation, the monetary 
compensation calculates as 0.327*2.5*$35,000 =$28,612.50.   

 
Email correspondence indicating this is provided in Appendix C along with a post 
development phosphorus summary calculation. 

4.7 Water Balance and Volume Control 
 

Flexible treatment alternatives for sites with restrictions were reviewed to satisfy the 
requirements of Section 2.2.2 of the LSRCA’s 2016 Technical Guidelines.  Alternate 1 and 
Alternate 2 cannot be achieved for this development and infiltration / volume control 
measures are not proposed for this development due to the following: 
 

• The proposed development consists of constructing a foundation perimeter wall 
around the entire property. 
 

• The shallow groundwater aquifer is expected to be connected directly to Lake 
Simcoe. Therefore, infiltration would not occur. 

 
• High ground water levels are noted in the geotechnical report. 

 
• Risk Management Measures (RMM) identified in the Certificate of Property (CUP) 

Use No. 1141-AD4SQL suggest against disturbance of the contaminated soils 
beneath the site.  By introducing infiltration on the site, contaminate transport may be 
impacted due to the additional groundwater flow from infiltration. 

 
• The site is located with Wellhead Protection Area B (2-year time of travel), and an 

Issue Contributing Area for chloride and sodium.  This means groundwater beneath 
the subject property is flowing towards the municipal wells and could eventually be 
drawn up by these wells. Volume control activities by way of infiltration could impact 
the source of municipal drinking water, if chemicals or pathogens migrate to the 
supply aquifer. 

 
Due to the reasons noted above, we are not proposing water balance or volume control 
measures.  
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4.8 Proposed Storm Sewer Outlet 
 
The proposed development will be serviced with a single 250mm diameter storm service 
connection extending to the existing double catch basin manhole (DCBMH) located within 
the Poyntz Street right of way.  This existing DCBMH outlets provides a direct connection to 
Lake Simcoe via a submerged 750mm diameter outlet.  Internal building plumbing will 
convey roof water to the proposed service connection.  A hydraulic grade line calculation 
was completed to assess the impact the proposed 100-year peak flow of 235 L/sec has on 
the existing submerged outlet to Lake Simcoe.  The results indicate that the water elevation 
in the existing outlet structure will raise 11mm as a result of the incoming uncontrolled peak 
flow from the condo development.  This is considered negligible in relation to surcharging 
within the existing structure.  The existing outlet is therefore suitable to accommodate 
uncontrolled discharge from the subject property.  We also note that the time of 
concentration difference from the condo development (0.47 hectares) and the remaining 
upstream Dunlop catchment area (5.2 hectares) will be offset.  Therefore, peak flows from 
the condo development will pass through the existing outlet structure prior to the influx of 
runoff coming from the larger Dunlop catchment area.  A hydraulic grade line calculation is 
included in Appendix D illustrating the 11 mm increase in the hydraulic grade line at the 
outlet structure. 

4.9 Poyntz Street Major Overland Flow Route 
 

The proposed development also includes a second access to the underground parking level 
via the unopened Poyntz Street right of way located along the west limits of the property line. 
This right of way also provides a major overland flow outlet for Dunlop Street East for storm 
water flows from approximately 5.2ha of downtown Barrie.   
 
Using the rational method, during the 100-year storm event, the peak discharge from major 
overland flow was calculated to be 0.676 m3/sec.  This assumes 50% of the 5-year storm 
event is conveyed through the existing municipal storm sewer infrastructure (see calculations 
included in Appendix D). 
 
Conveyance capacity for the proposed entrance configuration was confirmed to ensure the 
major overland flow route is maintained in the post development conditions.  The proposed 
7.5m depressed curb for the proposed access to the underground parking level was 
modelled as a broad crested weir per below where L is 7.5m and Q is 0.676m3/sec. 
 

Q = 1.705 * L * H3/2 
H = 0.141m 

 
Therefore, the proposed depressed curb and driveway at 7.5m wide has sufficient capacity 
to convey the major overland flows to Kempenfelt Bay.  The flow depth over the depressed 
curb is expected to be 0.14m or 14cm.  A second curb drop is proposed south of the 
proposed double catch basin.  The curb drop proposed in this location is also 7.5m to ensure 
safe overland conveyance of the major flows to the lake without impacting the parking 
garage level. 
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A channel analysis using Manning’s Formula was also completed on the proposed access 
driveway to the underground parking garage to ensure major overland flows do not enter the 
parking garage or overtop the proposed curbs.  Using a flow of 0.676m3/sec, the depth of 
water within the access driveway was calculated to be 0.07m or 7cm (see calculations 
included in Appendix D). 

4.10 Erosion and Sediment Control 
 

Sedimentation and erosion control measures are required during construction and until such 
a time that site development has been completed and the driveway/entrance has been 
resurfaced.   
 
The use of various siltation control measures will be implemented to protect the adjacent 
properties and receiving waterbodies from migrating sediments.  These works include but 
may not be limited to: 
 
• Installation of siltation fencing along perimeter of the development area. 
 
• Filter cloth / silt sack placement over drains. 
 
• Installation of vehicle tracking mud mats at the entrance to the site. 
 
Prior to carrying out site grading the siltation barriers and mud mats shall be in place.  Any 
onsite storm sewer works will not be permitted to outlet to the municipal sewers until the site 
has been stabilized. 
 
Other temporary installations of silt fence or other appropriate measures may be required 
during grading to minimize silt migration from the site. The measures will need to be 
removed, replaced and relocated as required during the construction period until the site 
works have been completed and vegetation established.  During construction all stockpiled 
material will be placed up-gradient of the siltation controls. 
 
It is the responsibility of the contractor and owner to maintain the siltation control devices 
until suitable grass cover has been established.  A regular review of the facilities by the 
contractor shall be carried out during the construction period to ensure that the facilities are 
being properly maintained, and if necessary, replaced.   The contractor should inspect the 
siltation devices immediately after each rainfall. Damaged devices should be repaired 
immediately, and additional devices installed if necessary. 

 

5.0 UTILITIES 
 
Correspondence was received from both Enbridge Gas and Alectra.  Alectra has noted some 
modifications to either the 4.16kV or 44 kV circuit would be required to service the proposed 
development.  Enbridge has noted gas is available along Dunlop Street East to service the 
development. 
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Correspondence with the utility agencies is included in Appendix C. 
 

6.0 TRAFFIC AND ACCESS 
 
Access to the proposed development will be provided directly from Dunlop Street East.  A traffic 
report has been submitted under sperate cover. 
 

7.0 CONCLUSION 
 

 The findings of this report are summarized as follows: 
 

• The proposed development will be serviced by a new 200mm dia. gravity sanitary service 
from the existing Lakeshore Trunk sewer.  Review of the sanitary servicing capacity maps 
provided in the City of Barrie’s Infrastructure Master Plan indicate no downstream 
constraints or reaches of pipe surcharging in 2011. 
 

• The proposed development will have an equivalent population of about 694 people per 
hectare (not including the commercial components).  If higher densities become the norm in 
the downtown area and throughout the City, future sewer capacity may become an issue in 
the long-term horizon.  It is anticipated that sewer allocation would be granted on a first 
come first serve basis, and sufficient capacity can be secured for the proposed development 
(to be confirmed by the City). 
 

• A ground water discharge connection to the sanitary sewer requires a discharge agreement 
which must be approved by Environmental Services per Sewer Use Bylaw 2012-172.  The 
discharge agreement application will be submitted under separate cover once the further 
flow data is obtained from the in-situ pump test. 

 
• A new 200mm dia. PVC fire service and 150mm dia. domestic service will extend from the 

existing 200mm dia. watermain on Dunlop Street East and service the site.  Based on the 
hydrant flow test information, adequate domestic and fire flows are available to service the 
development. 

 
• Due to the proximity of Kempenfelt Bay, peak flow attenuation for the proposed development 

is not required. 
 

• The development is subject to phosphorus offsetting and monetary compensation is 
required to address the phosphorus criteria. 
 

• Due to the proximity of the lake and with the construction of the parking garage 
encompassing the entire site area, infiltration facilities are not feasible nor practical to 
construct. 
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• Suitable construction erosion and sediment controls can be implements for the 
development. 

 
It is recommended that: 
 

1) This report and drawings be submitted to the City of Barrie and LSRCA to support the 
planning applications for the development. 

 
All of which is respectfully submitted by, 
 
PINESTONE ENGINEERING LTD. 

 
Joe Voisin, P.Eng.   
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APPENDIX A 
 

Proposed Site Plan – ISM Architects 
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EXECUTIVE SUMMARY

Geospec Engineering Ltd. completed a Geotechnical Investigation at the site of a
proposed commercial development, situated at 185-205 Dunlop Street, in the City of
Barrie. lt is our understanding that the proposed development will include a two storey
garage that extends below the level of Dunlop Street with a ten storey hotel constructed
above. The lowest garage slab is proposed at 220.15 m and wil l  cover the entire site,
while the hotel port ion wil l  be recessed on three sides.

The investigation was completed once a majority of the existing fill had been removed, in
order to provide detailed geotechnical data and augment a previous study completed by
others. Some areas of f i l l  were left in place to maintain the stabil i ty of the exist ing walls
on the north side of the property and provide access to the site. Recommendations made
previously with respect to vibration monitoring and a pre-construction survey still apply.

Ultimately, four boreholes were drilled at the approximate locations identified on the
Borehole Plan (Enclosure N" 2). The boreholes general ly revealed an original strati f ied
deposit that included layers of sand & gravel, si l ty sand and si l t .  A sand & gravel f i l l ,
which has subsequently been removed, was encountered over the original soi l  at
Borehole No 2. The relative density of the soil ,  within the depth of the investigation.
varied from loose to very dense. but qeneral lv dense.

Groundwater was encountered at al l  borehole locations at an approximate elevation of
218.4 metres. The elevation of the groundwater in the boreholes coincided with the lake
level, at the t ime of the investigation.

Based upon the results of the investigation and the type of structure proposed, it is our
considered opinion that a combination of conventional spread and strip footings and deep
foundations will be suitable for support of the proposed development. The two to three
storey sections of the structure may be supported on "shallow" strin flsun6ations.
However, the higher loads developed by the multi-storey structure should be supported at
depth with either driven or auger press pi les.



1.0 II{TRODUCTION

Geospec Engineering Ltd. was retained by Mr. Erkki Laakkonen to complete a

Geotechnical Investigation for a proposed commercial development, located at 185-205

Dunlop Street, in the City of Barrie. The site location is shown on the appended Site Plan

(Enclosure N" I ). The project and purpose of the investigation were discussed with Mr.

Laakkonen and Ian Malcolm, Architect. It is our understanding that the proposed

development will cover the property in its entirety and include a multi storey structure

with two levels of underground parking

This investigation was completed fol lowing the removal of a majority of the exist ing f i l l"

in order to recover technical data with respect to the subsurface conditions at the site.

Furthermore, recommendations made, in a previous study completed by others, with

respect to vibration monitoring and pre-construction surveys sti l l  apply.

This report briefly describes the field work, subsurface conditions encountered, and our

qeneral recommendations based on the inlorrnation obtained.

2.0 FIELD WORK

The f ield investigation included one borehole dri l led to depth of 30.9 metres, two

boreholes dri l led to a depth of 23.3 metres, and one borehole dri l led to a depth of 14.7

metres below the existing grade levels, in the anticipated building area. The approximate

locations are shown on the accompanying Borehclc Plan (Enclosure N" 2) Field work

was carried out under the fulI time supervision of a technologist from our olfice between

June 15 to  June 21,1999

The boreholes were augured by a track mounted drilling machine provided and operated

by a specialist, drilling contractor. Standard penetration tests were carried out

G EOS PE C E,\G IN E ERING LTD, 99-3- 5 5 5



intermittently, and discontinuous soil samples were recovered at intervals through the

subsurface soil.

A Standard Penetration Test is a method of sampling soil, which has been standardized

by ASTM D1586. The test consists of driving a standard spli t-barrel sampler a distance

of 45 cm into undisturbed soil ,  at the elevation to be tested, using a63.5 ke driving mass

falling free from a height of 76 cm, and totalling the number of blows to drive the

sampler the last 3l cm.

All soi l  samples recovered were visually classif ied, and appropriately tested in the f ield.

They were then individually bagged, labelled, and returned to our laboratory for a formal

assessment.

Groundwater conditions, if encountered, were observed in each open borehole during and

on completion of dri l l ing. Observations are detai led on the accompanying Borehole

Logs.

The surface elevation at each borehole location is shown on the Borehole Plan and each

log The borehole elevations were referenced to a catch basin cover on Poyntz Street.

The eeodetic elevation of the Bench l\4ark u'as 221.49 n.

3.0 SUMMARIZED SUBSURFACE SOIL CONDITIONS

The properties of the soil strata encountered at the boreholes are given in the appended

Borehole Logs. The condit ions are summarized in the fol lowing sections

3.1 Fiil

Borehole N" 2 encountered alayer of till approximately 250 cm in thickness.
The fiIl was mainly comprised of sand and gravel, with trace silt and
occasional organic inclusions. The relative density of the filI was loose; while
moisture contents were in the order of 7 to 12oh.

GEOSPEC F:NGINEERING LTD. 99-3-555



3.2 Sand & Gravel

Extending below the surface cover at each borehole and fill at Borehole No 2
was a deposit of sand & gravel with moisture contents varying from 5 to
20oh. This deposit extended to depths ranging from I l. I metres (BH N"l ) to
20.3 metres (BH N"3) below the exist ing grade levels. Grain Size
Distr ibution Analyses (E,nclosure No 5) established a composit ion that
consisted predominantly of sand and gravel with trace silt.

Standard Penetration Test results indicate that the Relative Density was
compact to very dense. In addit ion. resistance to auguring suggests
occasional cobble layers are included in the deposit.

Si l ty Sand/Sandy Sil t

Underlying the sand & gravel was a dense si l ty sand and/or sandy si l t
Determination of the Moisture Contents were in the order of l8% to i8%.
indicative of a very moist to saturated state. While, Standard Penetration Test
results indicate that the Relative Densitv varied from dense to very dense.

si l t

Extending below the sandv si l t  at Borehole N" I was a dense deposit of si l t
with moisture contents varyinq frorn l0 to 289'd. This si l t  deposit extended
beyond the f inal depths inr, 'estigated at this parl icular borehole

4.0 GROUNDWATER CONDITIONS

Groundwater was encountered at al l  boreholes, at an approximate elevation of 218.4

metres below the exist ing grade level. As anticipated the level coincided with the

prevail ing lake level.

Groundwater levels are subject to seasonal fluctuations and due to the proximity of

Kempenfelt Bay, the lake level will essentially govern water levels at this site.

3.3

3.4
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5.0 EXCAVATION CONSIDERATIONS

ln no case should vertical cuts be made without providing shoring and/or underpinning of

the existine structures on the north and east sides of the site.

Specif ic recommendations concerning the design of shoring and underpinning wil l  be

given once the exact building configuration (i.e. depth and position) relative to adjacent

structures and services has been established. General recommendations are provided in

the following sections but are dependent upon the type of foundation system ultimately

selected for support

6.0 FOUNDATION CONSIDERATIONS

We have been advised that consideration is being given to the construction of a mult i

storey commercial structure, in the area of the boreholes. The structure will include a two

storey unheated underground garage with a ten storey building extending above the

current level of Dunlop Street. The lowest parking elevation is presently proposed at

220 .1  5  rn .

Several alternatives are available for the support of the proposed structure. Based upon

the building configuration and variation of column loads between the multi-storey and

two storey sections, a combination of strip footings and deep foundations are

recommended. However" consideration may be given to a concrete raft foundation

provided the site can be safely dewatered by vacuum well points.

A combined system of support is only considered because the proposed structure includes

a two storey underground garage on the north, east and west sides with a third storey

lobby on the north side. The multi-storey portion of the development is recessed five to

eight metres from the garage perimeter. Therefore the reduced loads applied at the
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perimeter may be supported on conventional strip and spread footings; while the

increased loads of the high rise are supported on deep foundations.

Furthermore, discussions with the structural engineer have established that the concrete

garage deck extending between the strip footings and piles will tolerate the maximum

anticipated differential settlement of 25 mm.

6.1 Perimeter Spread Footings Founded on Origrnal Soil

Following the removal of the f i l l  which remains at Borehole No 2, the perimeter str ip

foundations of the two storey parking structure may be founded on the original sand &

gravel deposit.  A maximum allowable bearing capacity of 200 kPa may be used for

design purposes for footings founded at the elevations tabulated below.

TABLE I

The elevations specif ied above wil l  require the groundwater level be lowereC to Elevation

217.0 m. Since the soil  at the site is cohesionless and moderately to highly permeable we

advise that a vacuum well point dewatering system would represent the most effective

method of groundwater control. Once the site is adequately dewatered the footing

excavations may proceed.

It must be noted that bearing pressure given is based on information obtained from the

boreholes. Specific information with respect to soil conditions between boreholes is

available during excavation of the foundations. Therefore, all excavated founding

elevations, must be inspected by a representative of Geospec Engineering Ltd. prior to

Foundins Elevation for 150 kPa
Borrchole Numb.oa Denth (ml Elevafibn.{,m)

I
2
-)
4

t t
21
l0
l . l

220 0
217 6
217 8
218  0
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forming and the placement of concrete, to ensure that the required bearin-s capacity is

being complied with.

6.2 Spread Footings Founded on Engineered Fill

As yet our ofT'ice has not been provided with the finished exterior grade levels, however,

the lowest parking level elevation has been established at 220.15 m. Therefore, i f  both

the lowest floor elevation and frost protection requirements are taken into account,

consideration may be given to the creation of an engineered f i l l  pad that wil l

accommodate the difference between the stripped grade level and minimum depth

requirements. As with excavated footings dewatering by vacuum well points will be

necessary.

Once the site is dewatered, the construction of the engineered f i l l  pad wil l  be.gin with the

subexcavation and removal of any exist ing f i l l  The erposed subgrade must them be

thoroughly compacted and inspected by personnel from Geospec Engineering Ltd.

Following inspection, the area rnay be raised to the f loor slab subbase grade level with

approved on-site material or a well  eraded. qranular material with a ma.ximum 8% si l t

content. Fi l l  must be compacted in l i f ts not exceeding 20 crn in thickness, to at least

100% Standard Proctor Density The moisture content of the f i l l  material placed should

be within 2% of the Optimum Moisture Content in order to achieve optimum compactive

effort.

The engineered fill must extend at least one metre beyond the proposed building

envelope and slope down to the surrounding subexcavated level a|45"

In order to ensure the above criteria are satisfied, the removal of the exis:ing fill and

topsoil as well as the placement of engineered fill must be supervised on a continuous

basis by a qualified soil technologist from our office.
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In addition, all footings founded on engineered fill must be reinforced in order to

minimize the effects of variations in the degree of compaction of the engineered fill. For

the purpose of frost protection, all exterior footings and footings exposed to frost action

should be covered bv at least 150 crn of soi l .

6.3 Deep Foundations

Due to the high loads generated by the multi-storey portion of the hotel and the presence

of a relatively loose soil that extends to at least eight metres below the existing grade, it is

our opinion that a deep foundation system will be required. Such a system will transfer

the main building load tothe dense sand & gravel encountered at an Elevation of 209 rn.

A variety of deep foundation systems are available and include driven pi les or auger press

piles. Driven pi les represent a viable method of support. however, the selection of a

suitable foundation system also must take into account the v' ibration effects on

neighbouring propert ies, contractor availabi l i ty and cost. I t  is therefore recommended that

a structural engineer establish the pi le requirements and configuration so experienced pi le

driving contractors may determine the most economical pi le tvpe

For tendering purposes, i t  is estimated that end bearing pi les rvould be driven to refusal at

an anticipated depth of between eight (BH N" l) to sixteen (BH N" 2) metres below the

erist ing grade levels. While an expanded base pi le rvould set up at depths of between f ive

(BH N" l) to ten (BH N" 4) metres below the exist ing grade. Furthermore, for design

purposes the sand & gravel, at refusal, is considered capable of supporting a design

bearing pressure of 450 kPa. We do advise thlt once the pi l ing design has been

developed. our office be contacted for further information.

It should be noted that driving of at least two test piles and load testing is the most

reliable method of definingthe pile lengths and capacity. In addition, it is recommended

that the pile driving operations be inspected by a representative from our office during

instal lat ion.
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It is also recommended that prior to the installation of any pile a preconstruction survey

of nearby structures be completed. This survey must document signs of distress in all

surrounding structures including pavement. In addition, we recommend a vibration

survey be undertaken during the placement of test piles, in order to achieve an indication

of the velocities created. In this respect, adjustments can be made during the placement

of pi les in orderto l imit vibration.

The soil conditions on the site indicate that special design and construction factors should

be taken into account. For instance, problems can arise on this site where the

heterogeneous fill contains construction debris or material which can obstruct or impede

the advancement of a pile. lf an obstruction is encountered the piles may deflect and

deviate from their design alignment to an unacceptable extent, may be deformed at the

pile toe, or suffer from local buckling along the pi le. When considering these

possibi l i t ies, the design engineer must determine the best suited pi le type and may have

to accommodate changes in the location of the pi les, during pi le driving.

lf  driven pi les are the ult imate alternative, an al lowance must be made in the pi le driving

contract, fbrthe retapping of pi les in orderto verifv the obtained driving resistances

Pile groups should be driven from the interior outward because the lateral displacernent

of soi l  may cause excessively hard dri l ' ing and heaving of already driven pi les

7.0 SLAB ON GRADE RECOMMENDATIONS

For normal slab on grade construction, we recommend any fill or organic matter be

removed. The subgrade at the stripped grade level should then be proofrolled with a

heavy smooth drum roller prior to placing any underfloor fill. Any soft areas

encountered during proofrolling should be subexcavated and replaced with a well

compacted and approved granular material.
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Due to the sandy nature of the native soil at the site it is considered suitable for use as

backfill. All fill must be uniformly compacted, in lifts not exceeding 20 cm in thickness,

to at least 98% Standard Proctor Dry Density. Furthermore, at least 15 cm of Granular
'A' type material should be placed directly below the floor slab to act as a moisture

barrier.

The floor slab should be founded above the finished exterior erade and all surface run-off

water should be directed away from the buildine.

8.0 UNDERGROUND WALL RECOMMENDATIONS

The proposed development will be constructed with a parking garage floor elevation

above the groundwater table level.

During the excavation of the underground parking garage or any underground opening

deeper than 120 cm, the sides of the excavation must be sloped to a maximum l. l

incl ination. All  excavations must be carried out in ful l  comoliance with the most recent

guidelines of the Occupational Health and Safetv Act

We further recommend that the erterior underground walls be damp-proofled and

perimeter weeping t i le instal led around the exterior footings. A system of weeping t i les

installed beneath the slab is not mandatory for slabs founded above the groundwater

level; st i l l  their instal lat ion would be considered a valuable precaution
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The underground walls should

the following expression;

be designed to resist a lateral earth pressure as defined by

P[kN/mJ: K"h(%hy + q)

is the Coefficient of Lateral Earth Pressure at Rest (IG: O.S;
is the Bulk Unit Weight of Soil  (y:22 kN/m3)
is the surcharge load (Minimum q :20 kPa)
is the Height of the underground wall below the f inished exterior grade

Where.

K.
I

q
h

See appended drawing for the drainage and backfilling requirements for the exterior

subsurface walls with perimeter and underfloor weepers.

9.0 GENERAL RECOMMENDATIONS

To reiterate no vert ical cuts can be made without providing shoring and/or underpinning

of the existing structures on the north and east sides of the site As yet w,e understand the

building configuration has not been f inal ized However, i t  is estimated that the retaining

wall footing on the north property l ine as well as the north half of the building to the east

would be underpinned; while, the remaining walls and earth on the norlh propefty l ine

would be shored

Underpinning is a method by which the footing of an exist ing structure is extended to a

deeper elevation. At this site the method is required to permit the installation of the

proposed perimeter garage footings. There are several procedures used to underpin

including; hand dug piers or sections, bracket piles or jacked piles Based upon the results

of the geotechnical investigation, the in-situ soil has the bearing capacity to support an

underpi nning procedure.
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The most appropriate procedure is dependent upon the capacity of the contractor.

However, we recommend a maximum underpinned section of 120 cm long, i 50 cm high

and a depth that extends the full width of the footing to be underpinned. Furthermore, the

progression of the underpinning operation must stagger each section a minimum 240 cm

so the footing is safely supported at all times. Finally, a minimuml00 cm gap must be left

at the top of each section to accommodate concrete shrinkage and allow for the insertion

ofa non-shrink grout.

Due to the diversity of the shoring requirements at this site, i t  is recommended that

Shoring Special ists be contacted to provide detai led recommendations. Geotechnical

cri teria pert inent to shoring wil l  be provided as required Prel iminary data including the

Lateral E,arth Pressure criteria have been stated in section 8.0 (Underqround Wall

Recommendations).

It  is recommended that the King Piles in the shorin.r design be instal led in pre-augured

holes taken to a suitable bearing stratum and f i l led r i i th 20 l\{Pa concrete to the proposed

excavation level. The ult imate founding level r i i l l  be determined by several lactors

including the type of material to retain (concrete r"al l .  rubble vral l  or soi l).  height and

type of restraint (tiebacks or rakers)

All vertical cuts should be lagged on exposure and care taken not to over-cut beyond the

proposed line of lagging Any water encountered must be allowed to drain without the

loss of fines through erosion If seepage persists, consideration must be given to the

installation of vertical drains behind the shoring wall to relieve hydrostatic pressure. If

shoring proceeds in the winter months, measures must taken to ensure the pore water

behind the wall does not freeze.

If t iebacks are included in the f inal desicn. i t  is re "ornmended that six be load tested to

two times the workine load.

GEOSPEC ENGIA'EERING LTD. 99-3-55 5 1t



Finally, shoring systems are a temporary measure and are not intended for long-term

lateral support of soils and surcharge loads.

IO.O STATEMENT OF LIMITATIONS

The statement of limitations, as enclosed in Appendix A, is an integral part of this report

Respectful ly,

GEOSPEC ENGINBERING LTD.

K Malco lm- P Enc

KM mj
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STATEMENT OF LIMITATIONS

The conclusions and recommendations provided in this report, with respect to subsurface
conditions, are based on information determined at the borehole locations. Soil and groundwater
conditions between and beyond the boreholes may differ from those encountered at the borehole
locations. Furthermore, conditions may exist which could not be detected or anticipated at the
time of subsurface investigation.

The design recommendations given in this repoft :rt  :ppl icable only to the project described in
the text and then only if constructed substantially in accordance with the details of the alignment
and elevations stated in the report. Since all details of the design may not be knt.wn to Geospec
Engineering Ltd., certain assumptions had to be made. The actual condit ions may, however,
vary from those assumed; in which case, changes and modifications may be required to our
recommendations.

We recommend, therefore, that Geospec Engineering Ltd. be retained during the final design
stage to review the design drawings and to verify that they are consistent with our
recommendations or the assumptions which were made in our analysis. We recommend also that
we be retained during construction in order to confirm that the subsurface conditions throughout
the site do not deviate significantly from those encountered in the boreholes. In instances where
these l imitations are not fol lowed, Geospec Engineering Ltd. responsibi l i ty is l imited to
accurately interpreting the information encountered at the boreholes.

The comments and recommendations given in this report on potential construction problems and
possible methods are intended only for the guidance of the design engineer. The number of
boreholes and parameters analysed may not be sufficient to determine all the factors that may
affect construction methods and cost. Therefore" the contractors bidding on this project or
undertaking the construction must make their own interpretation of the factual information
presented and draw conclusions as to how the subsurface conditions may affect their work, with
the knowledge, that specific locations were investigated.
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Enclosures

Site Plan
Borehole Plan
Borehole Logs
Grain Size Distribution Charts
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Hollory,Srcm Augc*

EIrEV*TIOt\
] : :. :::::iii':::::]::::::::
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287 Tiffin Street, Unit 10, Barrie, Ontario L4N 7R8 TEL: (705) 722-4638 FAX: (705) 722'4958

BOREHOLE LOG

| ,cLrDNTl''.''',.,,.........;.,..' '',...........,.' Erkki Eaakkonet. ...,.,...
fROiECT,XffiE;,, :,,,..,...,.,'1.8S-t0s.Drnrtop gs t

t phOjECt N,il.'.,, , . :. ' "' :,...:.ggr$ji.lfiE6,,,:,....r...:'., ,,:.:
I' enOU*u,,EtbVirrbtx:.. . iii:'i' t. ;;:,:,',: i: :Iii,,,, .,,r,. :' :

, BOR,E HOLE No (s): :

.:BO&ll!G DATE:

...,.,. S*MPGING. MUTHOD:. ' ' ' . . ' ' . ' . ' . .

....BORING METHOD:

. l .cbnti,utted.. ,  .  . .  . . , ,
iune, t i . . . tUtl . . . . , , i  l . . . . . .
. ,Spll t .Spoon.,,. , . . . . , , ,  ' :  : : : ,
Hollov Stem Augers

EIg]{rIq{
::: ::: :]: :tiiii:::::::]::::::



GEGSPEC ENGINEERING LTD.
287 Titfin Street, Unit 10, Barrie, Ontario L4N 7R8 TEL: (705) 722-4638 FAX: (705) 722-4958

BOREHOLE LOG

PROJECT t\ffi9'
PROJEGT N":
GROUI{D,.,SLEVATI0I{.:

Erkki..I-h4-k{r$<n...,...... ..
ts5.!ii-.Omon.Suwt
9e:r55,'ou*,.,,....i.i.i.i......ii.............
22$.3ll,tn. . . . . . . .,, i ',i,.,,,'.: :,:,:,:,:,:

BCISE,,I{0Irn :n:' :.(S}i, : : :, : : :
BomNC perE;
SAMPLTNC M,ETIIOD:
BORING METHOD:

1 : : :

1 , , : , , , , , : , ,  : ,  , , , : : , , , , , : , , : r  , , , , , , , , , ,  , , , , , , . , ,  , ,

.Jung tr6,.,1999,,,,111, ...,. .

snttt..snoon.,.,,. ...,..,.....: ..
Fjollow, Stem,.Augers:

EIlil'ATIqIN

. , . , . . , ' - ' . . . .  . . .

. . . .220.3

SOILD.ESCRIPTION
rr{ItR
]LEVEI,:
::,,,(trii,,,

I}:EPTII
, ( m ) , 1

:f{:
'l:Af,Ij,E

'Sl,OWt

, rnR
,iiJi;

. : l{ I,l {l,IiD I (BLO\I S/0:3xr,1
STAND-'IRII PEi\ETRA I(}.Ei

DY\-.lrIr( ('Or-8.
? 0 , , , , { ( } , , , , , , , ,  6 0 , , , , , , , , 8 $

[iH E:tR,,STRhr'i cTlX,,kFr

r{QUrn.Irlil.rlT \1'1,
PL{STIC,LIXtIf 'tta

,I lp $I , , l \ l r .  , , , , ,

\\':\itllR'{{)NTEl\T

2 l 7  r J

Lighl broln. nroist. loosc
sAND & GRAVEL (POSSIBLE F|LL)

rr' i th lracc silt
:rnd occasional orc.anic inclusions

1 . 7 '
2

+

6

x

I 0

l 2

l +

7

IJ

l-l

7

I 0

22

20

. ) z

1+

I
t

\
L

J t

Brouuish gro. uroist to \\ct.
loosc 10 vcrl dcnsc

SAND &  GRAVEL
uith tracc silt

iutd occasional lal cring

I
t

\

\

I

I
I

/
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287 Tiffin Street, Unit 10, Barrie, Ontario L4N 7R8

LTD.
TEL: (705) 722-4638 FAX: (705) 722-4958

BOREHOLE LOG

Clrul+f t . . . . . . . . . . . . . . . . . . . . . , , , , , , .  , . . .
PROJECT NA]VIF,;
FnCIJEEr:N'i::::::::::::,:::::::,::: :
GROUND::EIEVATIONI.

,filt<ki,La1$li$<n,....,..,,,

:l.8s"?05,DI1119 : Stxeet

,90..S55.1*UO..,j..........,.,.........;.....;.;...
220: 14'11r,,,,,,,,,,,',,,,,,,,',,,,,,,',,,,,,,,,

BORE HCItE No(i)i '

BORTNG DAT,O: 
'

SAMPtTNC n{ETHot:
BORJNG METHOD:

1,2,c0nt i l tWd., , , , , , , , , , , , , , , , , , . ,
, : iunq:::I6- : I:999 .:.:. : . . .l. .,

...snttt,sFoon.....':... i,.,....i.., . .

....fjdllout...Srem..Augers

solr,:DDSCR,IPTION

,,, l:.l.lrlI,IiD: :,(BLo$r:jlo.3m) ,
S T AND:\RD PEI.IF,TRATIOX..T

D\:\.\IIr('('ONf .

SIrB:\R,,STRIlNf,iTI{,kFn

IrI()tiIIt :I!1II{IT $lr. :
Pt;tSlIC,LII,IIT llp
,I!'n ::\1': 

:\\,jr.:....::

wr\l[:!]R {$l{Tlll{T

Borcholc No2 cont inucd. . . .

Brouuish gre\. \\ct. r 'cry dcnsc
SAND & GRAVEL

$ith tracc silt
nnd frcqucnl cobblcs and bouldcrs

Grcr .  uct .  Icr - r 'dcnsc
SILTY SAND

END OF BOREHOLE
Note: Refusal at 23.(t m duc to a boulder.
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287 Tiftin Street, Unit 10, Barrie, Ontario L4N 7RB TEL: (705) 722-4638 FAX: (705) 722-4958

BOREHOLE LOG

PROJECTNAIUf,; ls5-205 orurlop Su.er : "' BO+ING oATn' ' l*e tS. t99i
PROJECT N": 99-5-s5,CEO :: Snn{plfit{C IvIf,THOD: Split Spoon
CROUND ELEVATION: 218.81 m: 

'noRrnc: 
MnrHCID, :: Hollon Srem Augcx

EL[1]:{IICiX

" 
i  ' -  

. . . . . . .
218, ,8 , , , ,

SO.IL.D.SSCRIPffiON
1}|ITER
T]DYEL

{n), l

IlJrtltf: : :  ( i r i ) : :

, ,  r i : .
lif-,\-rIiB

ntlUUS
. .PER. .
, , t fJm.

,\ :1. 4 jl lr+l$ : :(BLO\I,-SLOJnJ
s.l al{DaRIr .PtrNLTR:TTION

D\'\.dI\IIC.C:OJ\E '

SUtr,.TR STRDNGTII.K-Ri

r,IQtitlr LINUT:$rr:
PLASTIC tJl\'rrT;1r:r
:  T!; : : : :  l1I : : : :  tvr:  : :

lvAir[,Rf{)]iTF)r\ef

209 2

Broun. moisl to uct.
conrpact to vclr dcnsc
SAND & GRAVEL

u ith occasional la1 cring iurd silt scams

2

+

6

x

l 0

\ 2

l-t

l +
l +

l 0

l 6

" ) l

l_5

3ri

>()()

>99

65

?
a I

a

\
+
I

T

(

I

\ \

Gradation 'ri9.(trn 79% Szurd
l5%o Gravel
6% Silr

Grer. let. r 'er.r dense
SILTY SAND

rr'itl.r some silt and trace gravel

1

a \



GEGSPEC ENGINEERING LTD.
287 Tiffin Street, Unit 10, Barrie, Ontario L4N 7R8 TEL: (705) 722-4638 FAX: (705) 722-4958

BOREHOLE LOG

CLIENTI.. .
PRCIJECT XENAE:

PRoiEaT,N.'; '', '
GROUND..I,LSVATION:

8frki,.ta4.kkcnert..,,,...,.......
t,s5'ni5,. D urrlo.F..slreet
sa,"555.,cncll...i.....ii..i.i..l.ilil.l...
2,I,8,8,,I ,  rtr:  : , , , , , , , , , , ' , , ' , , , , , , , , , , , , ,

BORE:HOIE N" (s):

BORINC I}ATE:

SAMPLING IVTETIIOD:

BORJNG METHOD:

t . t  t inueU..., , , , , : , , , , . , , , , , ,

.lune..I 
8. 

. 
1 991........ .:.:.,,,,

snt.ii.,.sFodn.::.,,,. .,,...,
Holto$::Stem:Augers

El,{liA}IC}.ri
TT!J

SOIL I}DSCRIPTIOI!{
ltrdlER
,:!,;evri.,
: : : { f r )  :

nEp.Ti[l
:  :Qn: , : : :

rl
\i^tr[]:I4

sllo\l!r3
. I.bR
&3m

,,,,$-I+LIU (BLo\vs/,{}3ml
sT-{ND.rRD,PEtil]. IR,\TION

tlY)-_{\II( ( Or-.E .
20 {o 6n $$

!+I III;\R .S TR.ENGTIT .KFT

::Ij:IQUIIt ilXIIT $1,
PL\SfiC'LIN.tIT VP

IIP "' Yl.' ' trlir.

\\IA:[DR {f)NTEI.{T

201 .6

l 6

Itt

20

22

) l

l o

2 8

-50

>99

7 l

>r)r)

3 9

>99

>91)

l9lt -5

Brounish grc]'. $'et vclr' densc
SAND & GRAVEL

uilh frcquenl sill sc;rms

--)

o

--+ t

1 9 5 . 5

Grcr'. uc1. r 'cn dcnsc
SILTY SAND

o

--+ \

)
END OF BOREHOLE

Note: Refusal at 2-1.3 rn.
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287 Tiffin Street, Unit 10, Barrie, Ontario L4N 7R8 TEL: (705) 722-4638 FAX: (705) 722-4958

BOREHOLE LOG

CLIENT: 
'Erkki 

taak\Gnen BORE HOIiE F{o 1g1; .+

PROJECT NAME; t85l20i Duilo.p Stre€t: BORING DATE: , June 21. 1999

PROJECT N":

GROUND ELEVATIOIT{I 219.07 rn BORJNG METHOD: Hollon Stem Augers

SOIL.DESCTIPTION
$.r:rDR
:l:.!]VEL
: : : : {m } : : : 1m1: : : : : : : l : : : :SLOWS

5.yA LlrE. j.,(BLO\l,9,rOrJn),,,
S,t.{N D.,I,RIT,PENDTR.'tT I0-N-,,,r

DYI..\III('('OT{E I

,SLLIETIR,,S TRlili GlrI[ :kRi

, I 'I,QI IID,LIITIIT \1\j,
PL{sTrc:iilirT $rF

rlr;:::: :\v::: ::wr.

10 10 l0
l t t

, : : ,  : : :  , : : : :  : : : : ,
}V,\1[DR T{)N'IIF}N]I

Brorrnish gro. rnoist to \\ 'ct.
loosc to lcrl dcnsc

SAND & GRAVEL
u'ith occasional silt scarns

ald lrcoucnl cobblcs and botrlders

END OF BOREHOLE
Note: Refusal at 1-1.7 m.
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287 Tiffin Street, Unit 10, Barrie, Ontario L4N 7R8

ENGINEERING LTD.

TEL: (705) 722-4638 FAX: (705) 722-4958

GRAIN SIZE DISTRIBUTION CHART

CLIENT:

PROJECT:

SAMPLE NO:
SAMPLE TYPE:
SAMPLED BY:
SAMPLED FROM:

frrkki I-aaKlor.ren

185-205 l)unlop Strcct. I larrie

Splrt Spoon
M.l

l l l l 1 / ) 0 m H
Sand & gralcl n i1l'r tracc silt

I l l I l / 3 0 9 m H
l':iilt u,ith trace sand

DATE:
ENCLOSURE NO:

PROJECT NO:

DATE SAMPLED:
DATE RECEIVED:
DATE TESTED:

I l l  I 3 / 9 6 1 1 1  H

Sand w'ith sorlc silt and tracc gravcl

. lune 28.  1999

99-5 5 5

. lune l5-2 l .  1999

. l une  l 5 -2  I ,  1999

.Tunc 2(r. 1999

SOIL CLASSIFICATION

Sand
Medium

SrEVE OES|CXAItON 2fo 2o0 140 r00 60 i0 40

1
l
1

d o

E  q  t t 9  0  c q



185 DUNLOP STREET EAST – CITY OF BARRIE 
PROPOSED WATERFRONT CONDOMINIUM – AALTO DEVELOPMENT INC. 
FUNCTIONAL SERVICING & STORM WATER MANAGEMENT REPORT 
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Hi Joe. 
 
With the limited data provided we used a total load of 346.5m3/hr.   
 
194 units at 1.275m3/hr each 
Commercial/restaurant at 99.1m3/hr. 
 
Based on these values, gas is available.  Please let me know if you get solid figures showing a load higher 
than this and we will re-run.  Also, this gas availability is valid for 6 months.   
 
Give me a call if you have any questions. 
 
Thanks. 
 
David K. Smith  

Customer Connections Field Representative 
— 
 

ENBRIDGE GAS DISTRIBUTION 

TEL: 705-739-5254 | FAX: 705-739-5200 | CELL: 705-220-5997 
10 Churchill Dr. Barrie, ON L4N 8Z5  
David.smith@enbridge.com 

enbridgegas.com 
Integrity. Safety. Respect. 

 

mailto:David.smith@enbridge.com
https://www.enbridgegas.com/


From: Gary Matthie
To: Joe Voisin
Subject: RE: 185 Dunlop Street East
Date: May 22, 2018 12:09:58 PM

Hi Joe,
 
As you state below, if the post development flow does not exceed the capacity of the existing outlet
pipe and the existing path is not impacted, then we could be in the position to waive the Post-to-Pre
quantity control requirements.
 
I believe that trying to satisfy any water balance requirements on this site could be problematic
considering the existing subsurface conditions that likely prohibit active infiltration efforts.  I think if
appropriate justification/background is provided to show that water balance is not achievable on this
site due to these existing conditions, then this requirement could be shown to have been addressed
(spoken to).
 
Regards,
Gary Matthie, P.Eng.
Senior Development Services Technologist
Engineering Department
705.739.4220
Ext 4448

 

ü Please consider the environment before printing this email

 

From: Joe Voisin [mailto:jvoisin@pel.ca] 
Sent: Monday, May 14, 2018 1:35 PM
To: Gary Matthie <Gary.Matthie@barrie.ca>
Subject: RE: 185 Dunlop Street East
 
Hi Gary,
 
Just wondering if you have had a chance to confirm SWM criteria for this waterside development?
 
Thanks,
Joe
 

From: Joe Voisin 
Sent: Tuesday, May 8, 2018 3:00 PM
To: Gary Matthie <Gary.Matthie@barrie.ca>
Subject: 185 Dunlop Street East
 
Hi Gary,
 
We are working on a site plan submission for a new development at 185 Dunlop Street East.  The

mailto:Gary.Matthie@barrie.ca
mailto:jvoisin@pel.ca
mailto:Gary.Matthie@barrie.ca


site is essentially adjacent to Lake Simcoe and the LSRCA is suggesting, quantity control, volume
control, water balance are all required.  Understanding that quality control and phosphorus needs to
be dealt with, can the City please confirm if quantity control and water balance is required for site
developments adjacent to the lake?  I also believe the City owns the gravel pedestrian path so could
you also confirm we are OK to send uncontrolled drainage to the lake provided our post
development peak flows are not exceeding the capacity of the existing outlet and we are not
impacting the pedestrian path?
 
Once I understand the City’s position on SWM criteria for this particular site, I will reconfirm criteria
with the LSRCA.
 
Thanks in advance.
 
Joe Voisin, P.Eng.
Senior Engineer, Partner
 

 
20 Bell Farm Road, Unit 1, Barrie, ON, L4M 6E4
jvoisin@pel.ca | PEL.ca

 
T:  705-503-1777
F:  705-645-7262

 

http://www.pel.ca/
mailto:jvoisin@pel.ca
http://www.pel.ca/


From: Tom Hogenbirk
To: Joe Voisin
Subject: RE: 185 Dunlop Street - Condo Development Barrie
Date: March 18, 2019 10:40:06 AM

Joe:  Your calculations look reasonable. 
 
Regards…TH
 
Tom Hogenbirk, P.Eng.
Manager, Engineering
Lake Simcoe Region Conservation Authority
120 Bayview Parkway,
Newmarket, Ontario L3Y 3W3
905-895-1281, ext. 240 | 1-800-465-0437

t.hogenbirk@LSRCA.on.ca | www.LSRCA.on.ca

Twitter: @LSRCA
 Facebook: LakeSimcoeConservation
 

The information in this message (including attachments) is directed in confidence solely to the person(s) named above and may not be otherwise distributed, copied or
disclosed. The message may contain information that is privileged, confidential and exempt from disclosure under the Municipal Freedom of Information and Protection of
Privacy Act and by the Personal Information Protection Electronic Documents Act. If you have received this message in error, please notify the sender immediately and delete
the message without making a copy. Thank you.

 
Please note: The LSRCA Board of Directors have approved a change to our Fees Policy. The new fees will take effect
on January 1, 2019.  Please click here for the new fee schedule.
 

From: Joe Voisin [mailto:jvoisin@pel.ca] 
Sent: March 15, 2019 10:08 AM
To: Tom Hogenbirk
Subject: 185 Dunlop Street - Condo Development Barrie
 
Hi Tom,
 
Thanks again for taking the time to meet with me this week.  I am in the process of having the developer provide me
with a cheque for the P-Offsetting.  Before I have this made out to the LSRCA, I would like to confirm/agree on the
amount.
 
We have used the LID TTT as discussed to model the roof area.  The site area is actually 0.47ha but the program
rounded to 0.48ha as shown below on the screen clip.  I have also attached the output summary for total P loading. 
The results indicate a load of 0.327kg.  Using the P Offsetting calculation, the fee would is 0.327*2.5*$35,000 
=$28,612.50.  I believe this is similar to what you had calculated.
 
If you could please kindly confirm the P-Offsetting amount provided in this email, I will have a cheque made up and
provide with my revised submission.
 
Thanks in advance.
 

mailto:T.Hogenbirk@lsrca.on.ca
mailto:jvoisin@pel.ca
mailto:t.hogenbirk@LSRCA.on.ca
http://www.lsrca.on.ca/
https://www.lsrca.on.ca/permits/permit-fees-2019


 
Joe Voisin, P.Eng.
Senior Engineer, Partner
 

 
110 Kimberley Ave., Bracebridge, ON, P1L 1Z8
jvoisin@pel.ca | PEL.ca

 
T:  705-645-8853
F:  705-645-7262

 

https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.pel.ca%2F&data=02%7C01%7Cjoie.cunanan%40exp.com%7C36c9ef815157455fec1808d6390f581e%7C4ac47f737479484a903a7c08b6270689%7C0%7C0%7C636759135866657570&sdata=rfcrkiEGHfJ%2FKvMlx37XwhpIWqq%2BOMe7BNuS6VyNXxc%3D&reserved=0
mailto:jvoisin@pel.ca
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.pel.ca%2F&data=02%7C01%7Cjoie.cunanan%40exp.com%7C36c9ef815157455fec1808d6390f581e%7C4ac47f737479484a903a7c08b6270689%7C0%7C0%7C636759135866657570&sdata=rfcrkiEGHfJ%2FKvMlx37XwhpIWqq%2BOMe7BNuS6VyNXxc%3D&reserved=0


Map | Post-Development



Generated Outgoing

Catchment Total Catchment TP
Removal

Peak Outflow Total Flow (m3) Total Flow (m3)

Average Concentration
(mg/l)

Average Concentration
(mg/l)

Total Load (kg) Total Load (kg)

Catchment 1 0.000 % 0.066 m3/s 3,630.000 m3 3,625.000 m3

0.090 mg/l 0.090 mg/l

0.327 kg 0.327 kg

Total 0.000 % 0.066 m3/s 3,630.000 m3 3,625.000 m3

0.090 mg/l 0.090 mg/l

0.327 kg 0.327 kg

Loading Summary TP | Post Development



185 DUNLOP STREET EAST – CITY OF BARRIE 
PROPOSED WATERFRONT CONDOMINIUM – AALTO DEVELOPMENT INC. 
FUNCTIONAL SERVICING & STORM WATER MANAGEMENT REPORT 
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Sanitary Design Calculations 
Water Analysis Design Calculations 
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185 Dunlop Street
City of Barrie Average Daily Flow Mannings "n" 0.0130

Residential 0.0026 L/s/c Min. Velocity 0.75 m/sec
Max. Velocity 3.0 m/sec

Project Number: 17-11338B Residential Harmon Peaking Factor (F)
Date: Drainage Area Plan No: N/A
Design By: JHV Commercial 0.326 L/s/ha (peak x4)  Infiltration 0.10 L/s/ha
Checked By: JHV
File: \\PINESTONESERVER\Shared Folders\Company\Project Documents\11338B 185 Dunlop Street\Second Submission\FSR&SWM\Sanitary Sewer Design Sheet.xls

0.00 L/s/ha 0.00 L/s/ha
FROM TO

MH MH
ha 1.67pp/unit 1000s 1000s L/sec ha ha L/sec ha ha L/sec ha ha L/sec L/sec ha ha L/sec L/sec m % mm L/sec. m/s m/s

Proposed Sanitary Flows

Residential 0.47 178.00 0.297 0.297 4.080162 3.1585 0.47 0.47 0.0470 3.2055 90.0 7.50 150 41.6863 2.360 1.394

Commercial (@ 5L/m2) 0.2357 0.5456 0.5456 0.5456

TOTAL SEWAGE FLOW 3.7511 1.0 2.00 200 46.3604 1.476 0.886

Long Term Ground Water Discharge Allowance 0.5000

TOTAL SEWAGE FLOW WITH GROUND WATER DISCHARGE 4.2511

Capacity of Immediate Downstream Reach of 825mm dia. Sanitary Sewer = 94.0 0.07 825 390.2826 0.730

COMMERCIAL

TOTALS-
C-I 

FLOWCUMUL 
AREA

PEAK 
FLOW

DESIGNLOCATION RESIDENTIAL AREAS and POPULATION SCHOOL, 
INSTITUTIONAL

AREA
SLOPEAREA

INDUSTRIAL INFILTRATION 

POPUL. CUMUL 
POPUL.

PEAK 
FACTOR 

"F"

PEAK 
RES. 

FLOW

HECTARES AND FLOW OF EACH ZONING

STREET AREA 
NO.

MANHOLE 
LOCATION AREA UNITS PEAK 

FLOW

CAPACITY FULL FLOW 
VELOCITY

CUMUL 
AREA

INFIL 
FLOW

TOTAL 
VOLUME 

FLOW
LENGTH PIPE SIZE

November 1, 2017

SANITARY SEWER DESIGN SHEET

ENGINEERING AND PUBLIC WORKS

Design Parameters

ACTUAL 
VELOCITYAREA CUMUL 

AREA
PEAK 
FLOW AREA CUMUL 

AREA

\\PINESTONESERVER\Shared Folders\Company\Project Documents\11338B 185 Dunlop Street\Second Submission\FSR&SWM\Sanitary Sewer Design Sheet.xls 2019-05-27 1:50 PM



P

FM
FM

FM

F

M

PROJECT 23103

(TWINNING 250mm SEWER)

PROJECT 23101

(DECOMMISSIONING PS3)

PROJECT 23102

(1150m OF 1050mm

TRUNK SEWER)

110135

2011-29WASTEWATER COLLECTION SYSTEM
DRAFT FINAL

LEGEND:
SURCHARGING CONDUITS (GREATER
THAN 100% CAPACITY)

SURCHARGING CONDUITS (GREATER
THAN 85% CAPACITY)

EXISTING SANITARY SEWER
PROPOSED WORKS SEWER

YEAR 2011 EXISTING CONDITION

PROPOSED FLOW MONITORING
STATION

FMFORCEMAIN



City of Barrie Wastewater Collection System Calculation
Pre 2010 City Boundary: Sanitary Flow Before Adjustment (for 2011)

225l/cap.day
Landsue based 0.002604167

1 2 3 4 5 6 7 8 9 10 11

Sewershed 
ID

PCSWMM 
ID

Flow 
Assignment

(Manhole ID)

Sewershed 
Area 

(hectare)

Sewershed 
Population  
Equivalent 

Density 
(cap/hectare)

Population  
Equivalent 

(single catchment)

Population  
Equivalent 

(adding upstream)

Harmon 
Peak Factor

(adding upstream)

Regulated
 Peak Factor

(1.5<X<4)

(Accumulated) 
Sanitary Base 

Flow  
(l/s)

(Accumulated) 
Sanitary Peak 

Flow  
(l/s)

NCAT16850 318 SAC07018 21.3518 39.7 848 2012 3.5838 3.5838 5.2 18.8
NCAT16900 283 SAC04009 14.1912 0 0 11624 2.8895 2.8895 30.3 87.5
NCAT17000 268 SAC03004 102.1799 24.1 2463 2463 3.5137 3.5137 6.4 22.5
NCAT17100 291 SAC02094 10.5413 43.5 459 14546 2.7917 2.7917 37.9 105.7
NCAT17200 290 SAC02044 34.3444 31.3 1075 1075 3.7795 3.7795 2.8 10.6
NCAT17300 289 SAC02035 46.5709 54.8 2552 3627 3.3711 3.3711 9.4 31.8
NCAT17400 317 SAC02001 9.0574 130.6 1183 19356 2.6668 2.6668 50.4 134.4
NCAT17500 500 SAC01031 8.7297 117.8 1028 20384 2.6442 2.6442 53.1 140.4
NCAT17600 292 SAL02041 9.5787 36.3 348 348 4.0502 4.0000 0.9 3.6
NCAT17700 293 SAL08271 12.0064 83.8 1006 1354 3.7113 3.7113 3.5 13.1
NCAT17800 264 SAL08275 11.2240 183.8 2063 3417 3.3938 3.3938 8.9 30.2
NCAT17900 323 SAL02075 1.6252 173.8 282 282 4.0898 4.0000 0.7 2.9
NCAT18000 307 SAL03212 37.1812 54.8 2038 2038 3.5794 3.5794 5.3 19.0
NCAT18100 493 SAL03209 4.2428 172.6 732 2770 3.4716 3.4716 7.2 25.0
NCAT18200 305 SAL03014 8.0458 215.3 1732 1732 3.6335 3.6335 4.5 16.4
NCAT18300 494 SAL03012 2.1768 221.8 483 4985 3.2462 3.2462 13.0 42.1
NCAT18400 265 SAL03108 29.1003 59.1 1720 1720 3.6358 3.6358 4.5 16.3
NCAT18500 306 SAL03101 8.9252 135.7 1211 2931 3.4510 3.4510 7.6 26.3
NCAT18600 503 SAL03009 2.9188 212 619 8535 3.0227 3.0227 22.2 67.2
NCAT18700 496 SAL03192 2.3581 148.3 350 16272 2.7426 2.7426 42.4 116.2
NCAT18800 545 SAL03239 2.1365 54.1 116 24923 2.5569 2.5569 64.9 166.0
NCAT18900 544 SAL03242 1.9391 25.5 49 24972 2.5560 2.5560 65.0 166.2
NCAT18950 312 SAL03243 1.8750 153.6 288 25260 2.5511 2.5511 65.8 167.8
NCAT19000 543 SAL03227 0.8887 209.7 186 59336 2.1963 2.1963 154.5 339.4
NCAT19100 449 SAL02070 1.7464 0 0 59618 2.1944 2.1944 155.3 340.7
NCAT19200 497 SAL02073 1.3104 0 0 63035 2.1726 2.1726 164.2 356.6
NCAT19300 546 SAL01016 1.9757 62 122 83541 2.0654 2.0654 217.6 449.3
NCAT19400 498 SAL01017 4.3791 106.7 467 84008 2.0634 2.0634 218.8 451.4
NCAT19999 499 SAL01020 10.2157 2 20 84028 2.0633 2.0633 218.8 451.5
SCAT30000 189 SAP01074 3.5286 39.2 138 138 4.2026 4.0000 0.4 1.4
SCAT30010 187 SAP01071 15.6091 28.5 445 583 3.9390 3.9390 1.5 6.0
SCAT30020 188 SAP01066 9.8387 39.4 388 971 3.8082 3.8082 2.5 9.6
SCAT30030 190 SAP01064 6.0934 27.4 167 1138 3.7631 3.7631 3.0 11.2
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City of Barrie Wastewater Collection System Calculation
Pre 2010 City Boundary: Sanitary Flow Before Adjustment (for 2031)

225l/cap.day
0.002604167

1 2 3 4 5 6 7 8 9 10 11

Sewershed
 ID

PCSWMM 
ID

Flow 
Assignment

(Manhole ID)

Sewershed 
Area 

(hectare)

Sewershed 
Population  
Equivalent 

Density 
(cap/hectare)

Population  
Equivalent 

(single catchment)

Population  
Equivalent 

(adding upstream)

Harmon 
Peak Factor

(adding upstream)

Regulated
 Peak Factor

(1.5<X<4)

(Accumulated) 
Sanitary Base 

Flow  
(l/s)

(Accumulated) 
Sanitary Peak 

Flow  
(l/s)

NCAT16850 318 SAC07018 21.3518 53.7 1147 2716 3.4787 3.4787 7.1 24.6
NCAT16900 283 SAC04009 14.1912 0 0 14978 2.7789 2.7789 39.0 108.4
NCAT17000 268 SAC03004 102.1799 30.4 3106 3106 3.4295 3.4295 8.1 27.7
NCAT17100 291 SAC02094 10.5413 52.7 556 18640 2.6832 2.6832 48.5 130.2
NCAT17200 290 SAC02044 34.3444 41 1408 1408 3.6993 3.6993 3.7 13.6
NCAT17300 289 SAC02035 46.5709 68.3 3181 4589 3.2793 3.2793 12.0 39.2
NCAT17400 317 SAC02001 9.0574 161.7 1465 24694 2.5609 2.5609 64.3 164.7
NCAT17500 500 SAC01031 8.7297 148.8 1299 25993 2.5387 2.5387 67.7 171.8
NCAT17600 292 SAL02041 9.5787 47.4 454 454 3.9954 3.9954 1.2 4.7
NCAT17700 293 SAL08271 12.0064 105 1261 1715 3.6367 3.6367 4.5 16.2
NCAT17800 264 SAL08275 11.2240 226 2537 4252 3.3095 3.3095 11.1 36.6
NCAT17900 323 SAL02075 1.6252 214 348 348 4.0502 4.0000 0.9 3.6
NCAT18000 307 SAL03212 37.1812 66.7 2480 2480 3.5113 3.5113 6.5 22.7
NCAT18100 493 SAL03209 4.2428 212.3 901 3381 3.3978 3.3978 8.8 29.9
NCAT18200 305 SAL03014 8.0458 263.8 2122 2122 3.5656 3.5656 5.5 19.7
NCAT18300 494 SAL03012 2.1768 271.9 592 6095 3.1642 3.1642 15.9 50.2
NCAT18400 265 SAL03108 29.1003 72.3 2104 2104 3.5686 3.5686 5.5 19.6
NCAT18500 306 SAL03101 8.9252 169.4 1512 3616 3.3722 3.3722 9.4 31.8
NCAT18600 503 SAL03009 2.9188 259.9 759 10470 2.9348 2.9348 27.3 80.0
NCAT18700 496 SAL03192 2.3581 182 429 20376 2.6444 2.6444 53.1 140.3
NCAT18800 545 SAL03239 2.1365 66.4 142 30988 2.4634 2.4634 80.7 198.8
NCAT18900 544 SAL03242 1.9391 31.3 61 31049 2.4626 2.4626 80.9 199.1
NCAT18950 312 SAL03243 1.8750 188.3 353 31402 2.4578 2.4578 81.8 201.0
NCAT19000 543 SAL03227 0.8887 257.2 229 74824 2.1067 2.1067 194.9 410.5
NCAT19100 449 SAL02070 1.7464 0 0 75172 2.1050 2.1050 195.8 412.1
NCAT19200 497 SAL02073 1.3104 0 0 79424 2.0843 2.0843 206.8 431.1
NCAT19300 546 SAL01016 1.9757 76.6 151 105568 1.9808 1.9808 274.9 544.5
NCAT19400 498 SAL01017 4.3791 131.8 577 106145 1.9788 1.9788 276.4 547.0
NCAT19999 499 SAL01020 10.2157 2.5 26 106171 1.9788 1.9788 276.5 547.1
SCAT30000 189 SAP01074 3.5286 47.5 168 168 4.1747 4.0000 0.4 1.8
SCAT30010 187 SAP01071 15.6091 34.9 545 713 3.8899 3.8899 1.9 7.2
SCAT30020 188 SAP01066 9.8387 47.6 468 1181 3.7523 3.7523 3.1 11.5
SCAT30030 190 SAP01064 6.0934 33 201 1382 3.7050 3.7050 3.6 13.3
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City of Barrie Wastewater Collection System Calculation
Pre 2010 City Boundary: Sanitary Flow Before Adjustment (for 2051)

225l/cap.day
0.002604167

1 2 3 4 5 6 7 8 9 10 11

Sewershed
 ID

PCSWMM 
ID

Flow 
Assignment

(Manhole ID)

Sewershed 
Area 

(hectare)

Sewershed 
Population  
Equivalent 

Density 
(cap/hectare)

Population  
Equivalent 

(single catchment)

Population  
Equivalent 

(adding upstream)

Harmon 
Peak Factor

(adding upstream)

Regulated
 Peak Factor

(1.5<X<4)

(Accumulated) 
Sanitary Base 

Flow  
(l/s)

(Accumulated) 
Sanitary Peak 

Flow  
(l/s)

NCAT16850 318 SAC07018 21.3518 84 1794 4238 3.3107 3.3107 11.0 36.5
NCAT16900 283 SAC04009 14.1912 0 0 20136 2.6495 2.6495 52.4 138.9
NCAT17000 268 SAC03004 102.1799 41.1 4200 4200 3.3143 3.3143 10.9 36.3
NCAT17100 291 SAC02094 10.5413 64.6 681 25017 2.5553 2.5553 65.1 166.5
NCAT17200 290 SAC02044 34.3444 60 2061 2061 3.5756 3.5756 5.4 19.2
NCAT17300 289 SAC02035 46.5709 89.3 4159 6220 3.1558 3.1558 16.2 51.1
NCAT17400 317 SAC02001 9.0574 208.6 1889 33126 2.4351 2.4351 86.3 210.1
NCAT17500 500 SAC01031 8.7297 201.3 1757 34883 2.4133 2.4133 90.8 219.2
NCAT17600 292 SAL02041 9.5787 69.1 662 662 3.9084 3.9084 1.7 6.7
NCAT17700 293 SAL08271 12.0064 139.7 1677 2339 3.5319 3.5319 6.1 21.5
NCAT17800 264 SAL08275 11.2240 287 3221 5560 3.2020 3.2020 14.5 46.4
NCAT17900 323 SAL02075 1.6252 272.6 443 443 4.0007 4.0000 1.2 4.6
NCAT18000 307 SAL03212 37.1812 82.2 3056 3056 3.4356 3.4356 8.0 27.3
NCAT18100 493 SAL03209 4.2428 269.5 1143 4199 3.3144 3.3144 10.9 36.2
NCAT18200 305 SAL03014 8.0458 332.4 2674 2674 3.4844 3.4844 7.0 24.3
NCAT18300 494 SAL03012 2.1768 343.2 747 7620 3.0709 3.0709 19.8 60.9
NCAT18400 265 SAL03108 29.1003 90.5 2634 2634 3.4898 3.4898 6.9 23.9
NCAT18500 306 SAL03101 8.9252 223.1 1991 4625 3.2762 3.2762 12.0 39.5
NCAT18600 503 SAL03009 2.9188 328.1 958 13203 2.8340 2.8340 34.4 97.4
NCAT18700 496 SAL03192 2.3581 230 542 26802 2.5255 2.5255 69.8 176.3
NCAT18800 545 SAL03239 2.1365 83.8 179 40184 2.3541 2.3541 104.6 246.3
NCAT18900 544 SAL03242 1.9391 39.5 77 40261 2.3533 2.3533 104.8 246.7
NCAT18950 312 SAL03243 1.8750 237.7 446 40707 2.3487 2.3487 106.0 249.0
NCAT19000 543 SAL03227 0.8887 324.6 288 99936 2.0002 2.0002 260.3 520.6
NCAT19100 449 SAL02070 1.7464 0 0 100379 1.9986 1.9986 261.4 522.5
NCAT19200 497 SAL02073 1.3104 0 0 105939 1.9795 1.9795 275.9 546.1
NCAT19300 546 SAL01016 1.9757 98.1 194 141016 1.8819 1.8819 367.2 691.1
NCAT19400 498 SAL01017 4.3791 168.8 739 141755 1.8802 1.8802 369.2 694.1
NCAT19999 499 SAL01020 10.2157 3.1 32 141787 1.8801 1.8801 369.2 694.2
SCAT30000 189 SAP01074 3.5286 58.2 205 205 4.1441 4.0000 0.5 2.1
SCAT30010 187 SAP01071 15.6091 43.8 684 889 3.8324 3.8324 2.3 8.9
SCAT30020 188 SAP01066 9.8387 57.9 570 1459 3.6882 3.6882 3.8 14.0
SCAT30030 190 SAP01064 6.0934 40.2 245 1704 3.6388 3.6388 4.4 16.1
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FOt PIH raonrno11 

FLOW TEST RESULTS VIPOtflB} 
ed.1945 

DATE: FRIDAY MAY 27, 2011 TIME : 1 :00 PM 

LOCATION: HYDRANT FLOW TEST 

180 DUNLOP STREET 

BARRIE, ONTARIO 

TEST BY: VIPOND FIRE PROTECTION 

STATIC PRESSURE: 89 PSI 

TEST NO.OF NOZZLE DISCHARGE RESIDUAL PITOT DISCHARGE 

NO. NOZZLES DIAMETER CO-EFFICIENT PRESSURE PRESSURE {U.S.GPM) 

(INCHES) (PSI) (PSI) 

1 1 1-1/8" 0.90 84 80 335 

2 1 1-3/4" 0.90 84 64 727 
..._ 

3 1 2-1/2" 0.90 78 46 1140 

4 2 2-1/2" 0.90 74 37 2050 

VIP-DES-F04-C 



park (wonderful college area) so please park on the same side of the street as our house. You 
may have to park down the street a bit but at least you won't get a ticket . 
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185 Dunlop Street
FIRE FLOW ANALYSIS - 189 L/sec FIRE w/ 200mm dia. FIRE SERVICE 
City of Barrie

Project Number: 17-11338B
Date: November 1, 2017
Design By: JHV
File:

CALCULATION OF RESIDUAL PRESSURE AT PROPOSED SERVICE
1. Boundary Conditions (Based on City Fire Flow Test Results):

P0 - Starting Pressure 62.59 m 89 psi
P1 - Pressure at Q1 52.04 m 74 psi0
Q1 - From Fire Flow Test 7760 L/min 2050 U.S. gal/min
Q2 - Required Flow 11340 L/min 2996 U.S. gal/min
P-loss 1 10.55 m 15 psi
P-loss 2 21.30 m 30 psi

P2 - Residual Pressure 41.29 m 59 psi Extrapolated from Fire Flow Test Results

2. Friction Losses Through Water Service:
Hazen-Williams Equation
Chw = Pipe Friction Factor 110 110
k = conversion factor 10.675 4.727
n = constant 1.852 1.852
m = constant 4.8704 4.8704

Q = Flow 0.189 m3/s 2996 U.S. gal/min
d = Pipe Diameter 200 mm 7.87 in

p = Loss/Length 0.2051 m/m 0.0889 psi/ft
Length 4 m 13 ft
Loss 0.82 m 1.2 psi

8 kPa
3. Friction Losses Through Apurtenances:

Number K Velocity Head Loss
m/s m m psi

1 0.280 6.016 0.517 0.517 0.734
0 0.840 6.016 1.550 0.000 0.000
1 0.112 6.016 0.207 0.207 0.294
0 0.224 6.016 0.413 0.000 0.000

0.723 1.028
4. Elevation - Elevational differences from existing hydrant to proposed hydrant

Elevation at Boundary (i.e. Residual Hydrant): 225.3 m 739 ft
Elevation at Bldg: 225.5 m 740 ft

Elevation Difference = Loss/Gain 0.2 m 0.3 psi
ANALYSIS SUMMARY
Total Losses 1.744 m

17.10 kPa 2.5 psi
Residual Pressure after Losses 39.55 m

388 kPa 56.3 psi PASS
Allowabale Residual Pressure 140 kPa 20.3 psi

\\PINESTONESERVER\Shared Folders\Company\Project Documents\11149  5 Points Barrie\SPA - 11149.1\FSR\Site Fire Flow Analysis.xls

Metric Imperial

ImperialMetric

Total Loss

ImperialMetric

Total Minor Losses

Apurtenances

200mm Tee (run)
200mm Tee (branch)
Valve - 200mm dia.

Elbow/Bend - 200mm dia.





185 Dunlop Street East - Condo Development
CATCHMENT AREA 2 - SEE CITY OF BARRIE CATCHMENT PLAN 94-09
City of Barrie

 
Project Number: 17-11338B
Date:
Design By: JHV
File: \\PINESTONESERVER\Shared Folders\Company\Project Documents\11338B 185 Dunlop Street\FSR&SWM\MRM.xls

Intensity Tc = 20.0 minutes
Land Use "C"

i = A Unimproved Area 0.20
2 year 678.085 4.699 0.7810 55.41 (tc + B)c Pasture Land 0.28
5 year 853.608 4.699 0.7660 73.19 Woodlot 0.30
10 year 975.865 4.699 0.7600 85.30 I =                 average rainfall intensity (mm/hr) Lakes / Swamps 0.05
25 year 1146.275 4.922 0.7570 100.48 A,B,C, =        the IDF equation coefficients (dimensionless) Impervious Area 0.95
50 year 1236.152 4.699 0.7510 111.22 Tc =               time of concentration (min) (valued used by City of Barrie) Building Area 0.95

100 year 1426.408 5.273 0.7590 122.92 Gravel 0.50
Lawn 0.16
X 0.00
Y 0.00
Z 0.00

Pre-Development Runoff Coefficients:

Total Unimproved Pasture Woodlot Lakes/Swamps Impervious Building Gravel Lawn X Y Z Weighted
Catchment Area Area Area Area Area Area Area Area Area Area Area Area C

(m2) (m2) (m2) (m2) (m2) (m2) (m2) (m2) (m2) (m2) (m2) (m2)
2 52,000 0.40

Runoff Coefficient Adjustment for 25-100 yr Storm Events: Pre-Development Peak Flow Rates:

Catchment 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Catchment 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
2 0.40 0.40 0.40 0.44 0.48 0.50 (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s)

2 0.320 0.423 0.493 0.639 0.771 0.888

Notes: Assume 50% blockage of storm sewers sized for 5 year design storm = 0.211
1)  Runoff coefficients from City of Barrie Storm Drainage and SWM Policies and Design Guidelines Table 3.2
2)  Runoff coefficients for events greater than the 10 year storm have been adjusted as per City Policies and Guidelines Table 3.3 Major overland flow rate (100year - 0.211) = 0.676

C (mm/hr)

November 27, 2017

IDF Curve Parameters Runoff Coefficients

Storm Event A B



Overland Land Flow – 6.5m Wide Channel / Access Driveway 

Project No.: 185 Dunlop Street 

 

Given: 

Channel bottom width (m): 1 

Left side slope (x:1)   : 50 

Right side slope (x:1)  : 50 

'Q' required (cm/s)     : 0.676 

Mannings 'N' value      : 0.013 

Channel slope (decimal) : 0.08 

  

Calculations: 

Area of channel (m2):  .315 

Wetted perimeter (m):  8.00139986002799 

Hydraulic Radius (m):  3.93681112693321E-02 

Discharge 'Q' (cm/s):  .793296561162455 

Depth of channel (m):  .07 

 

Using an average driveway slope of 8%, the depth of water is 0.07m or 7cm within the driveway to 
convey major flows to Kempenfelt Bay. 



185 Dunlop Street - Condo Development
City of Barrie

Project Number: 11338
Date:
Design By: JHV
Checked By: JHV
File: Z:\Project Documents\11338B 185 Dunlop Street\Second Submission\FSR&SWM\backwater.xls

100 YR
Catchments Serviced Design Flow FROM TO Downstream Upstream Difference

Invert Invert
cms A(m2) R(m) L/D f Vf (m/s) V 2 /2g (m) (m) (m) mm m % L/s m/s

Outlet @ Lake Simcoe Site Area 0.235 Conc. Outlet Ex. DCBMH 217.5 217.78 0.28 0.442 0.19 32.00 0.0231 0.5319 0.0144 0.0106 0.00000 0.011 750 24.0 1.17 651.34149 1.4743

PIPE SIZE LENGTH SLOPE CAPACITY
FULL
FLOW 

VELOCITY

Friction 
Factor

Average 
Velocity

Velocity 
Head

Pipe Losses 
(HL PIPE)

MH Losses 
(HL MH)

Total Head Loss 
(HL TOTAL)LOCATION PIPE TYPE Pipe X-Sectional 

Area
Hydraulic 
Radius

Pipe 
Length/Dia. 

(L/D)

march, 2019

LOCATION & PROPERTIES HEADLOSS CALCULATIONS DESIGN

Total 100 YR Uncontrolled Discharge = 0.235 L/sec
100 YEAR

jvoisin
Typewritten Text
Hydraulic Grade Line Calculation
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185 DUNLOP STREET EAST – CITY OF BARRIE 
PROPOSED WATERFRONT CONDOMINIUM – AALTO DEVELOPMENT INC. 
FUNCTIONAL SERVICING & STORM WATER MANAGEMENT REPORT 
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