
PETRO GOLD LTD.

535 Bayfield Street, Barrie, ON

Functional Servicing & Stormwater Management Report

405-55 St. Clair Avenue West, TORONTO, ON M4V 2Y7

| WWW.APLINMARTIN.COM | (416) 644-1900

Project No: 21-7026

April 13, 2023 Aplin & Martin Consultants Ltd.







  

  
  
  
  

  
  
  

  
  
  
  
  

  
  
  
  
  
  
  
  
  
  

  
  
  

  

 
 

 
 
 
 
 



 

 

 

 

 

 

 



 

 
 
 
 
 
 
 
 
 

 

 

 



 

 

 

 



 

   

 

 

 



 

 

 

 

 

 

 



 

 
 
 

 



 

 



 



1  

 

 

 

 

 

 

   
 

 

 



 

 



 

 

 

 

 

 

 

 



 

 

APPENDIX A 
 

BACKGROUND 

INFORMATION  
 

 
  





TOP OF SLOPE

BOTTOM OF SLOPE

TOP OF SLOPE

TOP OF SLOPE

BOTTOM OF SLOPE

BO
TT

OM
 O

F S
LO

PE

TO
P O

F S
LO

PE
TO

P O
F S

LO
PE

BOTTOM OF SLOPE

BOTTOM OF SLOPE

TOP OF SLOPE

TOP OF SLOPE

BA
YF

IEL
D 

ST
RE

ET

EXISTING
PARKING

AREA

EXISTING
PARKING

AREA

EXISTING DRIVE-THRU

C/L OF EXISTING FIRE ROUTE

C/
L O

F E
XIS

TIN
G 

FIR
E R

OU
TE

EXISTING
CURB RAMP

EXISTING
VEHICULAR

ACCESS

EXISTING
VEHICULAR

ACCESS

SITE STATISTICS:

OFFICIAL PLAN DESIGNATION:
ZONING CATEGORY:
ZONING USE:
LOT AREA:
LOT FRONTAGE:
BUILDING AREA:
     BUILDING 1:
     BUILDING 2:
     BUILDING 3:
     BUILDING 4:
LOT COVERAGE:
BUILDING DENSITY:
GROSS FLOOR AREA:
     BUILDING 1:
     BUILDING 2:
     BUILDING 3:
     BUILDING 4:
FLOOR SPACE INDEX:
BUILDING HEIGHTS:
     BUILDING 1:
     BUILDING 2:
     BUILDING 3:
     BUILDING 4:

GENERAL COMMERCIAL
GENERAL COMMERCIAL (C4)
RETAIL STORE
13,935.46 M2
76.20 M
     3,236.70 M2
     2,954.50 M2
        282.20 M2
            0.00 M2
            0.00 M2
23.3%
2,322.64 M2/HA
     3,236.70 M2
     2,954.50 M2
        282.20 M2
            0.00 M2
            0.00 M2
0.23
 
     7.2 M
     1 STOREY
     

EXISTING
GENERAL COMMERCIAL
GENERAL COMMERCIAL (C4)
SHOPPING CENTRE
13,935.46 M2
76.20 M
     5,053.40 M2
     2,954.50 M2
        282.20 M2
      1,139.90 M2
         676.80 M2
36.3%
7,479.47 M2/HA
     10,436.10 M2
     2,954.50 M2
        282.20 M2
      4,539.60 M2
      2,659.80 M2
0.74
 
     7.2 M
     1 STOREY
     17.2 M
     17.2 M

PROPOSED
BUILDING 3 SETBACKS:
     FRONT:
     REAR:
     NORTH SIDE:
     SOUTH SIDE:
BUILDING 4 SETBACKS:
     FRONT:
     REAR:
     NORTH SIDE:
     SOUTH SIDE:
PARKING AREA:
     BUILDINGS 1, 3 & 4:
     BUILDING 2:
PARKING REQUIRED:
     BUILDING 1:
     BUILDING 2:
     BUILDINGS 3&4 (RETAIL):
     BUILDINGS 3&4 (APTMNT.):
PARKING PROVIDED:
     BUILDING 1:
     BUILDING 2:
     BUILDINGS 3&4 (RETAIL):
     BUILDINGS 3&4 (APTMNT.):

     N/A
     N/A
     N/A
     N/A

     N/A
     N/A
     N/A
     N/A
     4,620.86 M2
     3,792.17 M2
        828.69 M2
   112 SPACES
     99 SPACES
     13 SPACES
      

   104 SPACES
     91 SPACES
     13 SPACES

EXISTING
 
   29.440 M
     7.000 M
   20.420 M
     7.292 M

   25.500 M
   45.950 M
   54.500 M
     3.470 M
     6,691.56 M2
     5,862.87 M2
        828.69 M2
     192 SPACES
       99 SPACES
       13 SPACES
         8 SPACES
       72 SPACES
     158 SPACES
       87 SPACES
       13 SPACES
         8 SPACES
       50 SPACES

PROPOSED

6.680 20.255

EXISTING
LANDSCAPED

AREA

EXISTING
LANDSCAPED

AREA

EXISTING LANDSCAPED AREA

 
 
 
450 M2
15.0 M (MIN.)
 
     
       

50% (MAX.)
 

14.0 M (MAX.)
    
     

REQUIRED
 
6.0 M (MIN.)
7.0 M (MIN.)
3.0 M (MIN.)
3.0 M (MIN.)

6.0 M (MIN.)
7.0 M (MIN.)
3.0 M (MIN.)
3.0 M (MIN.)

 
 

2,954.5 M2 @ 1 PER 30 M2
1 PER 4 PERSONS
234 M2 @ 1 PER 30 M2
48 @ 1.5 PER UNIT

REQUIRED

  CB

  CB

EXISTING
13 SPACES

  CB

EXISTING
6 SPACES

  CB

7 SPACES
(8 EXISTING)

CONVERT 3
EXISTING SPACES

TO 2 ADDN'L
B-F SPACES

EXISTING
4 SPACES

  CB

EXISTING
7 SPACES

EXISTING
5 SPACES

  RELOCATE CB

32
.59

0

32
.89

5

EXISTING
5 SPACES

EXISTING
4 SPACES

EXISTING
9 SPACES

4 SPACES
(RESIDENTIAL)

DROP
OFF

PLAN OF SURVEY OF
PART OF LOT 18, CONCESSION 4

NOW IN THE CITY OF BARRIE
COUNTY OF SIMCOE

NOTE:

INFORMATION ON THIS SITE PLAN
TAKEN FROM:

GEOGRAPHIC TOWNSHIP OF VESPRA

BY:  J.D. BARNES LIMITED
MARCH 29, 2021

2.000

5.500

1 SPACE

6.4005.5005.5006.4005.500

5.5
00

6.4
00

LIMIT OF EXISTING ASPHALT PAVING

6.9
80

2.0
00

10 SPACES

1 SPACE
(RESIDENTIAL)

NEW 2.0 M WIDE SIDEWALK NEW 2.0 M WIDE SIDEWALK

LANDSCAPED
OUTDOOR

AMENUTY AREA

19 SPACES
INFANT PLAY AREA

62 M2

LOCKABLE
GATE

1.5 M HIGH FENCE + 286.39 286.27 +

286.27 + + 284.99

286.10 +

+286.48

+286.51

+286.54

+286.58

286.43 +

286.43 +

286.58 +

286.58 +

+ 286.31

+ 286.36

+ 286.84

+ 287.01

+ 287.20
+ 287.05

+ 286.65

+ 286.43

+ 286.43

+ 286.59+ 287.28

+ 287.48

285.82 +

286.42 +

+ 285.10

+ 285.06

+ 285.32

LOADING
SPACE

1.5 M HIGH FENCE

LOCKABLE
GATE

LANDSCAPED
AREA

PLAY AREA
290 M2

8 SPACES

11 SPACES
9 SPACES

(RESIDENTIAL)

32
.64

0

29.440

LIMITING DISTANCE LINE
BETWEEN TWO BUILDINGS

+ 287.21

NEW PAVED AREA (SHADED)

NEW FIRE
HYDRANT

EXISTING
ELECTRICAL ROOM

EXISTING
MECHANICAL ROOM

EXISTING
OFFICES

EXISTING
WASHROOM

EXISTING
WASHROOM

EXISTING
FURNACE ROOM

EXISTING
STORAGE

EXISTING
RETAIL AREA

EXISTING
WASHROOM

EXISTING
WASHROOM

EXISTING 1 STOREY COMMERCIAL BUILDING

EXISTING 1 STOREY COMMERCIAL BUILDING

EXISTING 1 STOREY
COMMERCIAL BUILDING

OUTLINE OF AREA
OF SCOPE OF WORK

EXISTING SIAMESE
CONNECTION

18.410

EXISTING RESTAURANT NORTH BUILDING FACE
(GROUP 'A' OCCUPANCY)

AREA OF EXPOSED BUILDING FACE = 18.41 X 4.26 = 78.43 M2
TOTAL AREA OF UNPROTECTED OPENINGS = 15.52 M2 (19.79%)
REQUIRED LIMITING DISTANCE = 3.85 M (O.B.C. TABLE 3.2.3.1.B)

PROPOSED SOUTH BUILDING FACE
AREA OF EXPOSED BUILDING FACE = 343.97 M2

LIMITING DISTANCE = 9.46 M
MAXIMUM AREA OF UNPROTECTED OPENINGS PERMITTED = 45.7%
TOTAL AREA OF UNPROTECTED OPENINGS = 137.83 M2 (40.13%)

73.460
12.500 60.960

7.4
40

29.995

3.060

GROSS FLOOR AREA = 2,954.50 M2

29.440

'BUILDING 1'

'BUILDING 2'

(OCCUPANT LOAD = 810 PERSONS)

(OCCUPANT LOAD = 49 PERSONS)

EXISTING 1 STOREY COMMERCIAL BUILDING

9.4
60

3.8
50

34
.04

0

0.7
70

1.6
00

41
.48

0

47.510

GROUND FLOOR
ENTRY TO ENCLOSED

RESIDENTIAL PARKING

BUILDING 4:
PROPOSED 4-STOREY
MIXED USE BUILDING

(21 APARTMENT UNITS
& 116 M2 RETAIL SPACE)

(14 CARS PARKING)

35.6001.850 1.850

18
.20

0
3.4

70
10

.87
5

GROUND FLOOR
RETAIL AREA

45.950

7.115

44
.80

0
7.2

92

18.200

1.8
50

1.8
50

24.800

7.000

ENTRY VESTIBULE FOR
RESIDENTIAL SUITES

FIN. FL. ELEV. = 286.58

GROUND FLOOR
LOADING AREA

ENCLOSED ROOFTOP
AMENITY SPACE

ROOFTOP
STAIR ENCLOSURE

6.600

GROUND FLOOR
RETAIL AREA

OUTDOOR ROOFTOP
AMENITY AREA

20
.42

0

BUILDING 3:
PROPOSED 4-STOREY
MIXED USE BUILDING

(27 APARTMENT UNITS
& 118 M2 RETAIL SPACE)

(22 CARS PARKING)

14.150

ENTRY VESTIBULE FOR
RESIDENTIAL SUITES

FIN. FL. ELEV. = 287.25

N  57°  17'  50"  E     182.99

N  57°  17'  30"  E     182.87

N 
 32

° 
 27

'  0
0"

  W
    

 76
.24N 

 32
° 

 32
'  3

0"
  W

    
 76

.24

Issued for

Issue date

Project no.

J.M.
Drawn by

J.M.
Checked by

1 : 300
Scale

Professional Certification

Project

Drawing Title

Sheet no.

Architectural Site Plan

A001

Rev. Date Description By

Key Plan

Issue Date Description By

ARCHITECT'S INSTRUCTIONS:

THE CONTRACTOR MUST CHECK AND VERIFY ALL
DRAWING DIMENSIONS ON THE SITE BEFORE AND
DURING CONSTRUCTION, AND REPORT TO THE
ARCHITECT ANY DISCREPANCIES PRIOR TO
COMMENCING WORK.

DRAWINGS ARE NOT TO BE SCALED FOR PURPOSES
OF CONSTRUCTION.

ALL CONSTRUCTION DOCUMENTS ISSUED BY THE
ARCHITECT ARE THE COPYRIGHT OF THE ARCHITECT
AND MUST BE RETURNED UPON REQUEST.

REPRODUCTION OF THE CONSTRUCTION DOCUMENTS
IN PART OR IN WHOLE IS FORBIDDEN WITHOUT THE
ARCHITECT'S WRITTEN PERMISSION.

N

01 N/A N/A J.M.

1935

01 JUN 11/19 OWNER REVIEW J.M.

535 Bayfield Street, Barrie, Ontario
OWNER: Petro Gold Ltd.

keith loffler mcalpine architects
10 ST. MARY STREET, SUITE 402, TORONTO, ONTARIO, M4Y 1P9          T (416) 964 1902          F (416) 964 8245

klma A PARTNERSHIP OF CORPORATIONS

KEITH LOFFLER DESIGN INC                      PARTNERS                       MCALPINE ARCHITECT INC

SPATIAL SEPARATION / EXTERIOR WALL CONSTRUCTION:19
NORTH ELEVATION: (REFER TO DRAWING A201)

LIMITING DISTANCE = 6.0 M.
O.B.C. TABLE 3.2.3.1.D
PERMITTED MAX. % OPENINGS = 52%
PROPOSED % OPENINGS = 25.46% (280.60 SQ.M.)
FIRE RESISTANCE RATING = 3/4 HR.
CONSTRUCTION:  COMBUSTIBLE OR NON-COMBUSTIBLE

AREA OF EBF = 1101.98 SQ.M.

B 3.2.3.

CLADDING:  COMBUSTIBLE OR NON-COMBUSTIBLE

SOUTH ELEVATION: (REFER TO DRAWING A201)

LIMITING DISTANCE = 22.52 M.
O.B.C. TABLE 3.2.3.1.D
PERMITTED MAX. % OPENINGS = 100%
PROPOSED % OPENINGS = N/A
FIRE RESISTANCE RATING = 0 HR.
CONSTRUCTION:  COMBUSTIBLE OR NON-COMBUSTIBLE

AREA OF EBF = 1013.36 SQ.M.

CLADDING:  COMBUSTIBLE OR NON-COMBUSTIBLE

EAST ELEVATION: (REFER TO DRAWING A202)

LIMITING DISTANCE = 12.13 M.
O.B.C. TABLE 3.2.3.1.D
PERMITTED MAX. % OPENINGS = 100%
PROPOSED % OPENINGS = N/A
FIRE RESISTANCE RATING = 0 HRS.
CONSTRUCTION:  COMBUSTIBLE OR NON-COMBUSTIBLE

AREA OF EBF = 302.85 SQ.M.

CLADDING:  COMBUSTIBLE OR NON-COMBUSTIBLE

WEST ELEVATION: (REFER TO DRAWING A202)

LIMITING DISTANCE = 14.46 M.
O.B.C. TABLE 3.2.3.1.D
PERMITTED MAX. % OPENINGS = 100%
PROPOSED % OPENINGS = N/A
FIRE RESISTANCE RATING = 0 HR.
CONSTRUCTION:  COMBUSTIBLE OR NON-COMBUSTIBLE

AREA OF EBF = 237.51 SQ.M.

CLADDING:  COMBUSTIBLE OR NON-COMBUSTIBLE

ONTARIO BUILDING CODE DATA
PROJECT DESCRIPTION:1
NEW MIXED USE BUILDING

DIV. B PART 3

MAJOR OCCUPANCY:2
RESIDENTIAL - GROUP C

B 3.1.2.1(1)

BUILDING AREA:3
EXISTING (0.0) + NEW (1,596.20) = TOTAL 1,596.20 SQ.M.

A 1.4.1.2

GROSS AREA:4
EXISTING (0.0) + NEW (6,295.20) = TOTAL 6,295.20 SQ.M.

A 1.4.1.2

NUMBER OF STOREYS:5
ABOVE GRADE = 4 STOREYS,  BELOW GRADE = 0 STOREYS

B 3.2.1.1 & A 1.4.1.2

NUMBER OF STREETS / FIRE FIGHTER ACCESS:6
FACING 1 STREET

B 3.2.2.10 & B 3.2.5

BUILDING CLASSIFICATION:7
3.2.2.43A, GROUP C, UP TO 6 STOREYS, SPRINKLERED

B 3.2.2.20 - B 3.2.2.83

SPRINKLER SYSTEM PROPOSED:8
FULLY SPRINKLERED

B 3.2.2.43 & B 3.2.1.5

STANDPIPE REQUIRED:9
YES

B 3.2.9

FIRE ALARM REQUIRED:10
YES

B 3.2.4

WATER SERVICE / SUPPLY IS ADEQUATE:11
YES

B 3.2.5.7

HIGH BUILDING:12
NO

B 3.2.6

BUILDING HEIGHT = 17.20 M (5 STOREYS)

REQUIRED FIRE-RESISTANCE RATINGS:18
SECOND FLOOR ASSEMBLY FRR = 2 HR.

B 3.2.2.43 & B 3.2.1.4

THIRD & FOURTH FLOOR ASSEMBLIES FRR = 1 HR.
ROOF ASSEMBLY FRR = 1 HR.
SECOND FLOOR SUPPORTING MEMBERS FRR = 2 HR.

ROOF SUPPORTING MEMBERS FRR = 1 HR.

BARRIER FREE DESIGN:16
YES

B 3.8

HAZARDOUS SUBSTANCES:17
NO

B 3.3.1.2 & B 3.3.1.19

PERMITTED CONSTRUCTION:13
COMBUSTIBLE OR NON-COMBUSTIBLE

B 3.2.2.20 - B 3.2.2.83

ACTUAL CONSTRUCTION:
COMBUSTIBLE AND NON-COMBUSTIBLE

MEZZANINE AREA(S):14
TOTAL = 0 SQ.M.

B 3.2.1.1(3) - B 3.2.1.1(8)

OCCUPANT LOAD:15 B 3.1.16
GROUND FLOOR (E):  250 M2 / 3.7 = 68 PERSONS

SECOND FLOOR (C):  2 / BEDROOM = 52 PERSONS
THIRD FLOOR (C):  2 / BEDROOM = 52 PERSONS

TOTAL = 298 PERSONS

FLOOR SUPPORTING MEMBERS FRR = 1 HR.

SITE

02 AUG 21/19 OWNER REVIEW J.M.

03 J.M.OWNER REVIEWOCT 18/19

04 J.M.OWNER REVIEWJUL 21/20

05 J.M.OWNER REVIEWNOV 25/20

06 J.M.OWNER REVIEWAPR 21/21

07 J.M.OWNER REVIEWSEP 24/21

FOURTH FLOOR (C):  2 / BEDROOM = 52 PERSONS
ROOF (A2): 91 M2 / 1.85 = 50 PERSONS

GROUND FLOOR (F3):  1,086 M2 / 46 = 24 PERSONS

08 J.M.OWNER REVIEW & CONSULTATIONMAR 29/22

09 J.M.REVIEW & CONSULTATIONJUL 13/22

10 J.M.COORDINATIONOCT 27/22

Mixed Use Development
Buildings 3 & 4

OWNER REVIEW

FEBRUARY 24, 2023

11 J.M.COORDINATIONJAN 06/23

12 J.M.OWNER REVIEWFEB 24/23





 

 

 

 

 

RE:  GEOTECHNICAL INVESTIGATION 

PROPOSED MIXED-USE BUILDINGS 

535 BAYFIELD STREET 

BARRIE, ONTARIO 

 

FOR:  2709557 Ontario Inc. 

18 Erica Road 

Thornhill, Ontario 

L4J 2G1 

c/o 

Evans Planning 

 

ATTENTION:  Mr. Frank Venditti 

 

REPORT NO.:  2023-17792 

 

DATE:  April 4, 2023 

 

DISTRIBUTION: 

 

 PDF Copy: 2709557 Ontario Inc. 

                           Evans Planning 

- Mr. Frank Venditti        [fvenditti@evansplanning.com] 

 

Original: (File No. 10855A-S0619-GEO) 



Report No.: 2023-17792 | File No. 10855A-S0619-GEO  
2709557 Ontario Inc. c/o Evans Planning 

                                                                 Page i  

GEOTECHNICAL INVESTIGATION SOLA ENGINEERING INC. 
Proposed Mixed-Use Buildings 
535 Bayfield Street, Barrie, Ontario 

 

TABLE OF CONTENTS 

1.0 INTRODUCTION .......................................................................................................................... 1 

2.0 SITE SETTING .............................................................................................................................. 2 

 SITE LOCATION, DESCRIPTION AND PROPOSED DEVELOPMENT ....................................................... 2 
 PUBLISHED GEOLOGY .......................................................................................................... 2 

3.0 GROUND INVESTIGATION ........................................................................................................... 2 

 FIELD INVESTIGATION .......................................................................................................... 2 
3.1.1 Soil Investigation ............................................................................................... 2 
3.1.2 Groundwater Investigation................................................................................. 3 

 GEOTECHNICAL LABORATORY TESTING .................................................................................... 3 

4.0 SUBSURFACE CONDITIONS ......................................................................................................... 3 

 SOIL CHARACTERISATION ..................................................................................................... 4 
4.1.1 Topsoil ............................................................................................................... 4 
4.1.2 Pavement .......................................................................................................... 4 
4.1.3 Fill Materials ...................................................................................................... 4 
4.1.4 Silty Sand Till to Sandy Silt Till ............................................................................ 5 
4.1.5 Cohesionless Soils .............................................................................................. 5 

 GROUNDWATER ................................................................................................................. 5 

5.0 DISCUSSION AND RECOMMENDATIONS ..................................................................................... 6 

 FROST PROTECTION ............................................................................................................ 7 
 CONVENTIONAL SPREAD OR STRIP FOUNDATIONS ...................................................................... 7 
 EARTHQUAKE CONSIDERATIONS ............................................................................................. 8 
 SLAB-ON-GRADE CONSTRUCTION ........................................................................................... 8 
 PERMANENT DRAINAGE CONSIDERATIONS ................................................................................. 9 
 SITE PREPARATORY WORKS ................................................................................................ 10 
 EXCAVATABILITY AND SITE EXCAVATIONS ............................................................................... 10 
 CONSTRUCTION DEWATERING ............................................................................................. 11 
 ENGINEERED FILL.............................................................................................................. 11 

 PAVEMENT ..................................................................................................................... 12 
5.10.1 Pavement Thickness Design .............................................................................. 12 
5.10.2 Pavement Construction Considerations ............................................................ 14 

 SERVICE INSTALLATION CONSIDERATIONS (WHERE APPLICABLE) ................................................... 15 
5.11.1 General ............................................................................................................ 15 
5.11.2 Excavations and Health and Safety Considerations ............................................ 16 
5.11.3 Bedding ........................................................................................................... 16 
5.11.4 Trench Backfill ................................................................................................. 17 

 CONSTRUCTION CONSIDERATIONS ........................................................................................ 18 

6.0 MATERIAL TESTING AND INSPECTION ....................................................................................... 19 

7.0 DRAWING REVIEW ................................................................................................................... 19 

8.0 CLOSURE .................................................................................................................................. 20 

 



Report No.: 2023-17792 | File No. 10855A-S0619-GEO  
2709557 Ontario Inc. c/o Evans Planning 

                                                                 Page ii  

GEOTECHNICAL INVESTIGATION SOLA ENGINEERING INC. 
Proposed Mixed-Use Buildings 
535 Bayfield Street, Barrie, Ontario 

 

TABLES 

 

Table 1: Borehole Water Depth and Cave-in ............................................................................................ 6 

Table 2: Recommended Bearing Resistances and Highest Founding Depths ............................................. 7 

Table 3: Recommended Pavement Design ............................................................................................ 13 

 

ENCLOSURES 

 

Borehole Location Plan......................................................................................................................... 1 

Geotechnical Investigation Borehole Log ............................................................................ 2 through 10 

Symbols and Terms Used on Borehole Log ................................................................................................11 

Conceptual Soil Profile ..............................................................................................................................12 

Geotechnical Laboratory Testing Results ................................................................................. 13 through 14 

 



 
 390 Edgeley Blvd., Units 25 & 26, 

 Vaughan, Ontario L4K 3Z6 
 T: 905-760-9501 | F: 905-761-1822 
 W: www.solaengineering.ca 

GEOTECHNICAL ENGINEERING | ENVIRONMENTAL ENGINEERING | MATERIALS TESTING &  INSPECTIONS  
 

GEOTECHNICAL INVESTIGATION SOLA ENGINEERING INC. 
Proposed Mixed-Use Buildings 
535 Bayfield Street, Barrie, Ontario 

 

April 4, 2023 REPORT NO.: 2023-17792 

 FILE NO.: 10855A-S0619-GEO 

 

1.0 INTRODUCTION 

 

Sola Engineering Inc. (Sola) was retained by Evans Planning on behalf of 2709557 Ontario Inc. (the Client) to 

carry out a geotechnical investigation for the proposed mixed-use buildings located at 535 Bayfield Street, 

Barrie, Ontario (the subject site or site). Authorization to proceed with the investigation was received on 

January 4, 2023, through the acceptance of Sola’s Proposal No. 2022-3264 dated December 15, 2022. 

 

In 2021, Sola conducted a geotechnical investigation at the site. This initial investigation was to support a 

conversion to a commercial condominium at the subject site as well as expanding the parking lot area. As the 

result of this investigation, the following report was then submitted in 2021 to the Client: Geotechnical 

Investigation Report for Proposed Engineering Services, 535 Bayfield Street, Barrie, prepared for 2709557 

Ontario Inc., Report No. 2021-15471, dated August 31, 2021. 

 

The Client is presently contemplating to develop the site with two 4-storey mixed-use buildings with no 

basement and an investigation was conducted to support this concept. This present investigation has been 

carried out to include additional boreholes to support the new development. As per the scope of services 

detailed in Sola’s proposal, the purpose of this investigation is to collect information on the soil and 

groundwater conditions at the subject site and, based on the investigation data, provide recommendations 

to assist with the geotechnical design of the proposed buildings. This report must be read in conjunction with 

the above-mentioned reports. 

 

This report presents the details of Sola’s fieldwork and laboratory testing, outlines the soil and groundwater 

conditions at the site, and provides comments on the aforementioned items.  

 

In this report, standard site investigation procedures have been adopted. The procedures including those 

developed by the Ontario Building Code (OBC), Canadian Foundation Engineering Manual (CFEM), American 

Society for Testing and Materials (ASTM), Ontario Ministry of Transportation (MTO) and Toronto Transit 

Commission (TTC), are considered by far the most accepted methods by the local geotechnical society for the 

general engineering purposes. Soil Classification Systems used for developing this report have been in general 

conformance with those outlined in the above-mentioned procedures, with modifications where 

appropriate. Where in doubt, this office must be contacted for further interpretation or clarification.  

 

This report has been prepared for the Client, and their nominated engineers and designers. Third-party use 

or reproduction, in part or in full, of this report, is prohibited without written authorization from Sola. This 

report is also subject to the Statement of Limitations which forms an integral part of this document. 

http://www.solaengineering.ca/
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GEOTECHNICAL INVESTIGATION SOLA ENGINEERING INC. 
Proposed Mixed-Use Buildings 
535 Bayfield Street, Barrie, Ontario 

 

2.0 SITE SETTING 

 

 SITE LOCATION, DESCRIPTION AND PROPOSED DEVELOPMENT 

 

The subject site is located at 535 Bayfield Street in Barrie, Ontario. The site is currently occupied by a 

single-storey commercial building. The site is bounded to the north and south by commercial 

properties, to the west by Bayfield Street, and to the east by a vacant property. 

 

It is proposed to develop two 4-storey mixed-use buildings at the subject site. The proposed buildings 

will be of slab-on-grade construction. 

 

 PUBLISHED GEOLOGY 

 

Based on a review of the existing geological publication for the site area, Ontario Geological Survey 

(OGS) Map 2645: “Quaternary Geology, Eastern Half of the Barrie and Elmvale Areas”, the site 

surrounding area is underlain by Glaciofluvial Ice-Contact Stratified Sediments: fine- to very coarse-

grained sand, gravelly sand and gravel, minor amounts of silt, clay and flow till. According to the OGS 

Map M2544: “Bedrock Geology of Ontario – Southern Ontario”, the superficial geology is underlain 

by the bedrock of the Middle Ordovician Ottawa Group; Simcoe Group; Shadow Lake Formation, 

comprising limestone, dolostone, shale, arkose and sandstone.  

 

3.0 GROUND INVESTIGATION 

 

 FIELD INVESTIGATION 

 

3.1.1 Soil Investigation 

 

Prior to undertaking field drilling, Sola obtained clearances of existing public utility services 

to the site from all applicable agencies and companies. In addition, private utility locates 

were also carried out. 

 

The geotechnical field program was carried out from February 13 to 14, 2023 and comprised 

the advancing of nine (9) boreholes. The boreholes were advanced through the existing 

ground surface to depths ranging from approximately 4.8 m (BH1) to 6.6 m (BH2 and BH9) 

below the ground surface using a track-mounted drill rig equipped for split spoon sampling. 

The approximate locations of the boreholes are shown on Enclosure 1. Four (4) monitoring 

wells were installed in the drilled boreholes (in boreholes BH2, BH5, BH8 and BH9). 
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All drilling and testing equipment were supplied and operated by Terra Firma Environmental 

Services Ltd. of North York, Ontario, and the field works were completed under the full-time 

supervision of a qualified Sola Technician. 

 

Standard Penetration Tests (SPTs) split spoon samples were collected in the drilled boreholes 

using a 50 mm outer diameter and 35 mm inner diameter split barrel sampler driven with a 

63.5 kg automatic hammer freely dropping a vertical distance of 760 mm. All soil samples 

were logged in the field and returned to Sola’s laboratory in Vaughan for review and 

subsequent laboratory testing. 

 

The logs of the boreholes completed are presented on Enclosures 2 through 10. 

 

3.1.2 Groundwater Investigation 

 

Groundwater level observations were made during drilling and in the open boreholes upon 

completion of the drilling of each borehole. In addition, monitoring wells were installed in 

four (4) boreholes (BH2, BH5, BH8 and BH9) to enable the measurement of groundwater, 

over a prolonged period of time without interference from surface water. Details of 

groundwater observations for the boreholes are presented on the borehole logs on 

Enclosures 2 through 10. Further discussion on groundwater is provided in Section 4.2 of 

this report. 

 

 GEOTECHNICAL LABORATORY TESTING 

 

All soil samples were submitted to Sola’s laboratory for natural moisture content determination. The 

results of the moisture content testing are presented on the borehole logs on Enclosures 2 through 

10. In addition, two (2) representable soil samples were selected and submitted for testing of particle 

size distribution. The results of the laboratory tests are provided in Enclosures 13 and 14. 

 

4.0 SUBSURFACE CONDITIONS 

 

Detailed descriptions of the subsurface conditions encountered at each borehole location are given on the 

Borehole Logs on Enclosures 2 through 10. 

 

The borehole data collected by Sola only represents the subsurface conditions at the borehole locations. It 

should be pointed out that the material boundaries indicated on the Borehole Logs are approximate and 

based on visual observations and interpolation between successive samples. These boundaries typically 

represent a transition from one material type to another and should not be regarded as an exact plane of 

geological change. It should also be noted that the subsurface conditions may vary across the site. 
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A summary of the characteristics of each unit of subsoil encountered within the borehole depths is given in 

the following paragraphs. 

 

 SOIL CHARACTERISATION 

 

4.1.1 Topsoil 

 

A layer of topsoil was encountered at borehole locations BH1 through BH5. The thickness of 

the topsoil at the borehole locations was measured from approximately 100 mm (BH2 

through BH5) to 200 mm (BH1). 

 

It is important to note that topsoil thicknesses may vary throughout the site area, depending 

upon their location. As such, these findings should not be relied upon for any estimation of 

topsoil quantities to be stripped prior to construction. 

 

4.1.2 Pavement 

 

A layer of asphaltic concrete was encountered at borehole locations BH6 through BH9. The 

thickness of the asphaltic concrete was measured from approximately 40 mm (BH6 through 

BH8) to 50 mm (BH9) at the borehole locations. A granular base/subbase layer consisting of 

sand and gravel was encountered below the asphaltic concrete with thicknesses ranging 

from approximately 265 mm (BH7 and BH8) to 340 mm (BH6) at the borehole locations. 

 

4.1.3 Fill Materials 

 

Fill materials were encountered at all borehole locations. The thicknesses of the fill materials 

at the borehole locations vary from approximately 0.5 m (BH7) to 2.2 m (BH3 and BH4). In 

the boreholes, the fill extended to depths from 0.8 m (BH7) to 2.3 m (BH1, BH3 and BH4) 

below the existing ground surface. 

 

Fill materials generally consisted of sand, sandy silt to silty sand, clayey silt and sand and 

gravel (with asphalt fragments in BH3 and BH4). The fill was generally brown with localized 

grey and dark brown in colour. In-situ resistance testing results ranged from 7 (BH1, BH4 and 

BH5) to more than 59 (BH3) blows per 300 mm of spoon penetration indicating that the fill 

was not constructed under engineering control. 

 

In the fill materials, the measured moisture contents of the samples retrieved from the 

boreholes ranged from 2.7% (BH2) to 18.4% (BH4), indicating a moist to very moist condition. 
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4.1.4 Silty Sand Till to Sandy Silt Till 

 

Silty sand till and sandy silt till deposits were encountered below the fill materials or 

cohesionless soils in boreholes BH1, BH3 and BH6 through BH9 at depths ranging from 

approximately 2.3 m (BH1 and BH6 through BH8) to 3.0 m (BH3 and BH9) below the ground 

surface and extended to depths ranging from 3.3 m (BH3) to 6.6 m (BH9) below the ground 

surface. In boreholes BH1 and BH3, the till deposits were found to extend to 4.6 m and 3.3 

m below the ground surface, respectively, while boreholes BH6 through BH9 were 

terminated in these deposits. The presence of cobbles and boulders was inferred in these 

deposits in borehole BH6. Owing to their mode of formation, the presence of cobbles and 

boulders should always be anticipated in these deposits. 

 

SPT “N” values for these deposits were recorded from 48 (BH6) to in excess of 97 (BH7) blows 

per 300 mm of spoon penetration, indicating the deposit is in a dense to very dense condition 

but generally a very dense condition. 

 

In the till deposits, the measured moisture contents of the samples recovered ranged from 

approximately 6.5% (BH1 and BH7) to 8.8% (BH9), indicating a moist to very moist condition. 

 

4.1.5 Cohesionless Soils 

 

Cohesionless deposits consisting of sand and silty sand were encountered below the fill 

materials or till deposits in all the boreholes at depths ranging from approximately 0.8 m 

(BH7) to 4.6 m (BH1) below the ground surface and extended to the depths ranging from 2.3 

m (BH6 through BH8) to the termination depth of 6.6 m (BH2) below the ground surface. 

Boreholes BH1 through BH5 were terminated in these deposits. The presence of cobbles and 

boulders was inferred in these deposits in boreholes BH1, BH3 and BH5 through BH7.  

 

SPT “N” values for these deposits were recorded from 14 (BH5) to in excess of 87 (BH4) blows 

per 300 mm of spoon penetration, indicating the deposit is in a compact to very dense 

condition. 

 

In these deposits, the measured moisture contents of the samples recovered ranged from 

approximately 2.3% (BH3) to 18.6% (BH6), indicating a moist to very moist condition. 

 

 GROUNDWATER 

 

The groundwater conditions encountered during the drilling and cave-in depths are presented on the 

borehole logs on Enclosures 2 through 10 as well as in Table 1. 
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Table 1: Borehole Water Depth and Cave-in 

Borehole 

Number 

Water Depth Upon 

Drilling Completion 

(mBGS) 

Cave-in Depth Upon 

Drilling Completion 

(mBGS) 

Groundwater Depth (mBGS) 

taken by Project Hydrogeologist 

on February 27, 2023 

BH1 Dry Open - 

BH2 Dry Open Dry 

BH3 Dry Open - 

BH4 Dry Open - 

BH5 Dry 5.7 Dry 

BH6 Dry Open - 

BH7 Dry Open - 

BH8 Dry Open Dry 

BH9 Dry Open Dry 

Note: mBGS = meters below ground surface 

 

It should be noted that water levels can vary in response to seasonal fluctuations and major weather 

events. In addition, a perched water condition can occur due to the accumulation of surface water in 

the more pervious soils (e.g., granular pavement fill or cohesionless soils), overlying less pervious 

deposits (e.g., clayey silt fill or silty sand till to sandy silt till) especially during seasonally wetter 

periods. 

 

Long-term “stabilized” groundwater level measurements should refer to the project hydrogeological 

study. 

 

5.0 DISCUSSION AND RECOMMENDATIONS 

 

The investigation and comments should be considered ongoing as new information about the underground 

conditions will continue to become available. When more specific information is available with respect to the 

soil conditions, the interpretation and the recommendations of this report must therefore be checked 

through field inspections carried out by Sola to validate the information for use during construction. 

 

It is proposed to develop two 4-storey mixed-use buildings at the subject site. The proposed buildings will be 

slab-on-grade construction. 

 

Based on the ground conditions found at the site, our recommendations are presented in the following 

sections. 
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 FROST PROTECTION 

 

All footings and structural elements exposed to seasonal freezing conditions must have at least 1.5 

metres of permanent soil cover, or equivalent artificial insulation, for frost protection. 

 

 CONVENTIONAL SPREAD OR STRIP FOUNDATIONS 

 

At the time of preparation of this report, design loading requirements have not been made available. 

The following discussions are provided to assist the design phase of the proposed buildings. For 

geotechnical design purposes, it is assumed that the footings will be positioned below the frost 

penetration depth, i.e., at least 1.5 m below the finished grade. 

 

Based on borehole data, the proposed buildings can be supported by spread and strip footings 

founded on undisturbed native soil and designed for geotechnical reactions at Serviceability Limit 

States (SLS) and factored geotechnical resistances at Ultimate Limit States (ULS) at the depths as 

outlined in Table 2. 

 

Table 2: Recommended Bearing Resistances and Highest Founding Depths 

Borehole Number SLS (kPa) ULS (kPa) 
Highest Founding Depth 

(mBGS) 
Founding Stratum 

BH1 400 600 2.3 Very dense silty sand till 

BH2 
300 450 1.2* Very dense sand 

400 600 1.6 Very dense sand 

BH3 400 600 2.3 Very dense sand 

BH4 400 600 2.3 Very dense sand 

BH5 
150 225 1.5 Compact sand 

400 600 2.3 Very dense sand 

BH6 

300 450 1.6 Dense silty sand 

400 600 2.3 
Dense to very dense silty 

sand till 

BH7 
300 450 1.2* 

Compact to dense silty 

sand 

400 600 2.3 Very dense silty sand till 

BH8 
150 225 1.5 Compact silty sand 

400 600 2.3 Very dense silty sand till 

BH9 

200 300 1.5 Compact silty sand 

300 450 2.3 Dense silty sand 

400 600 2.8 
Dense to very dense silty 

sand 

Note: The highest founding depth below existing grade is provided assuming grade raising is permitted. Frost protection 

requirements should always be met as specified in Section 5.1. 
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The design values provided above are based on the presumption that the bearing resistance at SLS is 

governed by total and differential settlements of 25 mm and 20 mm respectively, and the structures 

will tolerate an angular distortion of 1 in 300. The configuration of all foundations (e.g., depth, size, 

etc.) must be checked by Sola to verify that settlements would be within tolerable limits with the 

proposed bearing resistances in this report. 

 

Where it is necessary to place footings on the soil at different levels, the upper footing must be 

founded below an imaginary 10 horizontal to 7 vertical line (10H:7V) drawn up from the base of the 

lower footing. The lower footing must be installed first to minimize the risk of undermining the upper 

footing. The minimum footing size should be 0.8 m to utilize the recommended bearing resistances. 

Footings and any foundation wall should be reinforced as per the design to be provided by the 

Structural Engineer of the project. 

 

The recommended bearing resistances and the corresponding founding elevations would need to be 

confirmed by geotechnical engineering staff at the site prior to pouring footing concrete. 

 

It should be noted that the recommended bearing resistances have been calculated by Sola from the 

borehole information for the design stage only. Should higher bearing values be required, this office 

should be contacted to review this report. 

 

Where construction is undertaken during winter conditions, footing subgrades should be protected 

from freezing. Foundation walls and columns should be protected against heave due to soil adfreeze. 

 

We recommend that the foundation design should be reviewed by this office. 

 

 EARTHQUAKE CONSIDERATIONS  

 

Using the information provided by the site investigation, the general soil profile comprises “Stiff Soil 

– Site Class D” as defined by Table 4.1.8.4.A “Site Classification for Seismic Site Response” of the 

Ontario Building Code. 

 

For building constructions, cost savings may be achieved if the Site Classification can be upgraded 

through shear wave velocity testing. This testing can be carried out by a specialist geophysics firm. 

 

 SLAB-ON-GRADE CONSTRUCTION 

 

The floor slab for the proposed buildings can be adequately supported at the exposed native or on 

approved fill by the Geotechnical engineer. Depending on the design grade and loading conditions, 

some of the existing geotechnically and environmentally clean fill may be used to raise the grade 

after stripping. Any fill used to raise the grade to the underside of the underfloor granular layer 
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should consist of approved, environmentally acceptable on-site excavated sand or imported 

granular materials, such as Granular ‘A’ or Granular ‘B’ materials. After stripping and excavation, 

if unsuitable soils are encountered, they should also be removed and discarded. Exposed soil 

subgrade must be proof rolled to detect any soft or unstable areas, which must be removed and 

replaced with suitably compacted engineered fill. Once the required subgrade has been 

developed, Sola recommends that the exposed subgrade be evaluated, inspected and approved 

by the Geotechnical Engineer before the placement of any fill or concrete. 

 

Upon approval, the on-site excavated clean selected material can be used to raise the grade. All the 

under-floor fill should be placed in layers not exceeding 300 mm in thickness before compaction and 

compacted to not less than 100% of its SPMDD (Standard Proctor Maximum Dry Density). For normal-

duty concrete floor slab, at least a 200 mm thick layer of either OPSS Granular A or 20 mm Crusher-

Run Limestone should be used and compacted to at least 100% SPMDD. For heavy-duty or settlement 

sensitive floor slabs, the granular thickness should be increased to 300 mm. All of these above 

recommendations need to be adjusted when the details are known. Such an under-floor layer has 

been proven to be an effective moisture barrier for conventional floor surfaces. However, if special 

floor coverings such as sheet PVC with heat-sealed seams are considered, either a high-efficiency 

vapour barrier or venting may be added to the granular layer to prevent moisture from accumulating 

between the concrete floor and the PVC flooring. 

 

Completed excavations for floor slabs should not be left open before pouring concrete for any period 

longer than 24 hours, particularly if the floor construction works are being completed during the 

winter months or wet weather periods. The base of any floor slab excavation that is to be left exposed 

for longer than 24 hours should be suitably covered and protected from water ponding, and/or 

protected to prevent degradation of the exposed founding stratum with the construction of a mud 

mat. 

 

Prior to placing the stone bedding, the final subgrade should be proof-rolled and approved by the 

Geotechnical Engineer. 

 

The design of the concrete slabs on improved fill or native soils may be made on the basis of a value 

of modulus of subgrade reaction which is 20 MPa/m on the surface of the granular moisture barrier. 

 

The floor slab should be structurally independent from any load-bearing structural elements. 

 

 PERMANENT DRAINAGE CONSIDERATIONS 

 

The finished exterior ground surface should be sloped away from the proposed building areas at 

a minimum cross-fall of 2%. 
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Perimeter drainage should be provided around all floor slab areas where water may accumulate. 

The perimeter drainage is not required if the interior finish floor elevation is at least 200 mm 

higher than the exterior elevation. If the interior finish floor elevation is less than 200 mm, this 

office should be contacted, and drainage details can be provided. Based on the groundwater 

condition at the site, underfloor drains may probably not be required, however, the need for a 

subfloor drainage system should be determined by the designer in accordance with the latest 

Ontario Building Code requirements. 

 

 SITE PREPARATORY WORKS 

 

The site preparation work may include stripping the ground cover and existing fill in order to 

develop the required construction or engineered fill subgrades. Depending on the final grading 

plan, stripping depths will likely vary locally and should be adjusted to remove all unsuitable 

materials. 

 

It is recommended that the Geotechnical Engineer monitor the stripping operations to ensure 

that unsuitable materials have been fully removed prior to construction works or the placement 

of engineered fill. Unacceptable areas identified are to be remediated as soon as practicable and, 

the procedures would be dependent upon the conditions encountered. 

 

 EXCAVATABILITY AND SITE EXCAVATIONS 

 

It is assumed that the general excavations for the proposed buildings and utilities will be open-

cut. In order to enable entry into excavations during the construction process, all excavations 

must comply with the definitions prescribed by the “Occupational Health and Safety Act” (OHSA), 

Ontario Regulation 213/91 “Construction Projects”. 

 

The borehole data indicate that the fill materials and native cohesionless deposits can be classified 

as a Type 3 material above the groundwater table and Type 4 below the groundwater table and 

dense to very dense glacial till deposits can be classified as a Type 2 material above the 

groundwater table and Type 3 below the groundwater table as defined in the OHSA and 

Regulations for Construction Projects (Part III Excavations, Section 226). Excavations in these 

materials should be constructed in conformance with the regulations. It is noted that the above 

classifications have been estimated based on small, discontinuous samples from boreholes. The 

excavation conditions must be confirmed and/or modified on the basis of field inspections during the 

construction stage when large-scale observations can be made with ease. 

 

As defined by the OHSA, excavation walls within the Type 3 soils will require battering back at 

slopes no steeper than 1H (horizontal):1V (vertical) and flatter for Type 4 material. Within the fill 

materials, a flatter than 1:1 side slope may be required even above the water table. As well, the 
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native sand may require a flatter than 1:1 side slope when dry or when exposed to the elements 

for a prolonged period of time. 

 

Depending on the construction feasibility the excavation walls can be supported by temporary 

shoring systems. During excavations, adjacent existing structures if present, must be protected by 

proper shoring or sloping. 

 

Based on the findings of the investigation, it is considered that excavation of the overburden soils 

at the site can be carried out using a conventional backhoe excavator. 

 

Cobbles and boulders were inferred in some of the drilled boreholes and should always be 

expected in glacial till deposits and possibly in fill materials. The contractor carrying out the 

excavation work should account for removing cobbles and boulders in their site excavation work. 

 

It is important to note that the above discussion about the excavation is for information purposes 

only. Contractor bidding on the projects must make their own assessment based on the real site 

conditions.  

 

It is assumed that the groundwater will be lowered to at least 0.8 m below the required excavation 

depth to enable the construction to be carried out in the ‘dry’ condition. Based on the groundwater 

level measurements, the groundwater level may be considered to be lower than the expected 

excavation depths and the details of the stabilized groundwater table should be determined by a 

hydrogeologist. It is not likely that for excavations not exceeding 2.5 m below the existing ground 

surface an aggressive dewatering method may be required for excavations, however, if required, a 

hydrogeologist and/or a dewatering specialist should be consulted. 

 

 CONSTRUCTION DEWATERING 

 

The borehole data and groundwater measurements have indicated that for excavations extending 

to about 2.5 m below the existing ground surface, unusual groundwater seepage problems are 

unlikely to be expected during excavation and ‘perched water’ can be controlled by conventional 

sump pumping. However, the construction dewatering requirements should refer to the project 

hydrogeology study. 

 

 ENGINEERED FILL 

 

On-site excavated, clean inorganic approved earth (native and/or fill) may selectively be reused 

as engineered fill material, provided that they are environmentally acceptable, and the moisture 

contents are strictly controlled. On-site excavated sand can be expected to be on the dry side of 

the optimum and will likely require adjustment of the moisture content. 
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If imported inorganic mineral soils are used for engineered fill construction, they must also meet 

the applicable environmental guidelines, and their moisture contents should preferably be close 

to their respective optimum water content values. 

 

The soil should be placed in thin lifts and suitable compaction equipment should be employed to 

achieve the specified degree of field density. However, vibrations due to compaction may need 

to be reduced or curtailed to prevent damage to the existing structures, if any. 

 

Consideration may also be given to backfilling excavations with well-graded, compacted granular 

soil such as Granular B as it, if thoroughly compacted, would reduce the post-construction 

settlements to an acceptable level and may also expedite the compaction process. 

 

Fill materials required for replacing locally softened soils or raising grades within the footprint of 

the structures are to comprise suitably organic-free materials approved for use by a Geotechnical 

Engineer. Fill materials are to be placed in lifts of a maximum thickness of 300 mm when first 

placed and compacted, using appropriate compaction equipment, to not less than 100 % of its 

SPMDD. 

 

Fill located in areas outside of the footprint of the proposed buildings should be compacted to at 

least 95 % of the material’s SPMDD below 1.0 m of the subgrade level, and then to at least 98 % 

of its SPMDD up to the required grade. In confined areas, backfill should be compacted using 

hand-held compaction equipment only. 

 

Sola recommends that any and all engineered subgrades beneath the proposed structures 

including pavements be inspected and proof-rolled prior to construction. 

 

 PAVEMENT 

 

This section can be read, if desired, in conjunction with the 2021 report to delineate the extend and 

nature of the fill in the previous boreholes. 

 

5.10.1 Pavement Thickness Design 

 

Undisturbed native ground, or the existing fill soils, approved and re-compacted, as required 

under Sola's supervision, can support the proposed pavements. Any unsuitable soils, such as 

topsoil/organic mixed soil and other spongy materials, if found, should be sub-excavated and 

replaced with approved materials and the profiled subgrade compacted to not less than 98% 

of its SPMDD. 
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It is anticipated that the final subgrade will comprise predominantly on-site improved fill (by 

proof-rolling and surface compaction). Accordingly, in view of the frost susceptibility and 

drainage characteristics of the final subgrade soils, the following pavement designs 

presented in Table 3 are recommended. It is assumed that there will be only occasional 

delivery truck travels allowed for light-duty areas. In the areas where haul routes are 

expected, the heavy-duty pavement design should be implemented. 

 

Table 3: Recommended Pavement Design 

Pavement Layer 

Light Duty 

Thickness 

(mm) 

Heavy Duty 

Thickness 

(mm) 

Compaction Requirements 

Asphaltic Concrete 

Surface Course (HL-

3) 

40 40 
Minimum of 92.0% of 

Maximum Relative Density 

(MRD) 
Asphaltic Concrete 

Binder Course (HL-

8) 

50 80 

Granular Base 

(Granular ‘A’) 
150 150 

100% SPMDD 
Granular Sub-Base 

(Granular ‘B’ Type I) 
400 450 

 

The recommended granular base and sub-base materials shall meet the OPSS 1010 

requirements. The granular base and subbase should be compacted to at least 100% of their 

respective SPMDD. 

 

The asphaltic concrete courses are to be hot-mixed and hot-laid in accordance with current 

OPSS specifications and compacted to a minimum of 92% of Maximum Relative Density 

(MRD). 

 

The pavement design as presented above assumes that construction will be undertaken 

under dry weather conditions and that the subgrade is stable and not heaving under 

construction equipment traffic. However, if the construction conditions are non-ideal, with 

the final subgrade being wet and/or unstable, additional imported subbase material may 

become necessary. 

 

The pavement makeup for the entrance driveways/roads should match the respective road 

pavement design at the road/driveway interface. 

 

Prior to placing the granular subbase, the final subgrade should be proof rolled to identify 

soft spots, if any, and rectified as required in consultation with the Geotechnical Engineer. 
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The recommended pavement structure should be considered for preliminary design 

purposes only. The functional design life of fifteen (15) years has been used to establish 

pavement recommendations. This represents the number of years to the first rehabilitation, 

assuming regular maintenance is carried out. If required, a more refined pavement structure 

design can be performed based on specific design life requirements. Such further analysis 

will also involve specific laboratory tests to determine the frost susceptibility and strength 

characteristics of the subgrade soils, as well as specific traffic loading data input from the 

Client. 

 

Pavement Drainage: The ability of the soils to provide adequate subgrade support is reduced 

if allowed to become too wet. Therefore, in order to intercept infiltrating water and provide 

drainage of the subgrade and pavement material, sub-drains of 100 mm diameter sub-

drains, wrapped in filter cloth, may be considered along both sides of the roads/driveways; 

in addition, similar sub-drains may be considered to be installed in four (4) directions from 

the catch basins and at strategic locations under parking lot pavement. Furthermore, the 

subgrade should be graded to promote the flow of water toward the subdrains. In the cases 

where the sub-drains connecting to the municipal sewer system are not preferred, the 

pavement profile can be adjusted to direct any runoff flow of water to the on-site 

stormwater management system, e.g., infiltration gallery. 

 

5.10.2 Pavement Construction Considerations 

 

For pavement construction, the subgrade must be compacted to at least 98% SPMDD, for at 

least the upper 300 mm, unless an alternative is approved by Sola. 

 

The long-term performance of the pavement structure is highly dependent upon the 

subgrade support conditions. Stringent construction control procedures should be 

maintained to ensure uniform subgrade moisture and density conditions are achieved. 

 

Additional comments on the construction of pavement areas are as follows: 

 

• The subgrade preparation should include stripping of any objectionable materials, 

e.g., loose fill with organics. The base should be properly shaped and thoroughly 

proof-rolled using a piece of suitable equipment. Weak and/or unstable subgrade 

areas should be further sub-excavated and backfilled to the design subgrade level 

using an approved material, placed in thin lifts, and compacted to at least 98% of its 

SPMDD; 

• The locations and extent of sub-drainage required within the paved areas should be 

reviewed by this office in conjunction with the proposed grading. Assuming that 

satisfactory crossfalls in the order of 3.0% have been provided, subdrains extending 

from and between catch basins may be satisfactory. In the event that flatter 
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crossfalls are considered, a more extensive system of sub-drainage may be 

necessary and should be reviewed by Sola; 

• The most severe loading conditions on the pavement areas and subgrade may occur 

during construction. Consequently, special provisions such as restricted access 

routes, half-loads during paving, etc., may be required, especially if construction is 

carried out during unfavourable weather. It should also be pointed out that during 

the construction if the subgrade is disturbed by the construction traffic (e.g., loaded 

gravel trucks), then the subgrade will be damaged, causing undulations. This would 

impede surface drainage of the prepared subgrade. Water collected in the low 

points of the undulating subgrade surface will cause differential frost heave, leading 

to damage to the paved surface; and, 

• The boreholes show that in general, the existing fill is suitable to support the 

pavement. For this purpose, we recommend that the top 0.3 m of the subgrade be 

stripped. The exposed soil after stripping should be inspected, evaluated, and 

approved. If necessary, shallow test pits can be dug to check the soil below. After 

approval, the approved subgrade should be rolled with a suitably heavy roller in the 

presence of Geotechnical personnel. The grade can then be brought up to the 

pavement subgrade level, using on-site excavated selected material, if approved by 

the Geotechnical personnel. This layer should be compacted to not less than 98% of 

SPMDD. 

 

It is recommended that Sola be retained to review the final pavement structure designs and 

drainage plans prior to construction to ensure that they are consistent with the 

recommendations in this report. 

 

 SERVICE INSTALLATION CONSIDERATIONS (WHERE APPLICABLE) 

 

5.11.1 General 

 

In general, the native materials are suitable for pipeline support. Localized loose subgrade 

conditions, if encountered during construction, should be sub-excavated to a depth of at 

least 300 mm or to a firm base, if shallower, and backfilled with clean, compactable materials 

and stabilized as per the project specifications. If the invert of the pipes falls within the fill 

soils, the fill should be removed and replaced with engineered fill, unless otherwise directed 

by the Geotechnical Engineer. 

 

Prior to the placement of bedding, the exposed subgrade at the bottom of each servicing 

trench excavation should be inspected by the Geotechnical Engineer to identify any soft, 

loose, or disturbed base conditions. All disturbed soils resulting from construction activities 

should be removed and replaced as noted above. 
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Design and construction considerations for both flexible (PVC) and rigid (concrete) pipes are 

included in the following sections. 

 

5.11.2 Excavations and Health and Safety Considerations 

 

The same recommendations as given in Section 5.7 will generally apply to the excavations 

for laying the underground services. The excavated soils should be placed not closer than the 

depth of the trenches from the trench edge plus 1 m. 

 

5.11.3 Bedding 

 

The improved fill materials and native subgrade in an undisturbed state will provide 

adequate support for the proposed service pipes and will allow the use of normal Class B 

type bedding. The bedding should conform to the current Ontario Provincial Standard 

Specifications (OPSS 1010) and/or the City of Barrie standards for bedding stone gradation 

requirements. The pipes should be placed with a minimum bedding thickness in 

conformance with Ontario Provincial Standard Drawing OPSD 802.010 (for flexible pipes) or 

OPSD 802.031 (for rigid pipes), though the bedding thickness will be subject to variation and 

ultimately be based on the proposed pipe diameter, bedding specifications used, etc. It is 

recommended that clear stone should not be used for bedding and as backfill above the 

obvert of the pipe, as soil fines from the subgrade may infiltrate into the voids of the clear 

stone, giving rise to settlements of the surface pipes and the trench surface, after the 

trenches are backfilled. Depending on the conditions observed during trenching, the use of 

suitable geotextile may be necessary on the surface of the silty subgrade beside the 

excavations (to a suitable distance above), as directed by the Geotechnical Engineer. 

 

Where the pipe invert falls within weaker soils, the thickness of the bedding may need to be 

increased at the discretion of the Geotechnical Engineer. 

 

On completion of the servicing pipe installation, a granular surround of the same bedding 

material should be placed around the pipe to cover it to at least 300 mm above the pipe 

obvert. 

 

The backfill above the bedding and cover materials may consist of a clean, compactable fill 

that possesses similar properties to the existing subgrade soil. Based on the borehole data, 

it is anticipated that the local soil material may be difficult to reuse as trench backfill, 

depending on site conditions. Some moisture conditioning of the soil will likely be required 

to facilitate soil compaction. Dilatation of the subgrade and backfill during compaction must 

be prevented. In the event that imported soil is used as a trench backfill, it must be ensured 

that the drainage properties of the subgrade are maintained and that any differential frost 
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movement is minimized by proper tapering. Trench back-fill should be compacted to at least 

95% of the material’s SPMDD or the City of Barrie standards, whichever is more stringent. 

The degree of compaction should be increased to at least 98% within 1.0 m of the finished 

surface of the paved areas. 

 

5.11.4 Trench Backfill 

 

Backfilling During Dry-Weather Conditions 

 

The excavated fill soils, if approved by the Geotechnical personnel at the time of 

construction, are considered suitable for re-use as fill to backfill service trenches, provided 

that suitable compaction equipment can be used to compact the fill material. 

 

The use of heavy compactors in the narrow-confined service trenches may not be feasible. 

In confined areas, consideration may be also given to backfilling the areas with a well-graded, 

compacted granular soil such as Granular ‘B’ material. As such material, if thoroughly 

compacted, would reduce the post-construction settlements to an acceptable level and may 

also expedite the compaction process. However, proper tapering should be provided to 

prevent differential frost heave of the paved surface. 

 

Each lift should be no greater than 300 mm thick when first placed and compacted using an 

appropriate heavy compaction machine to at least 95 % of the material’s SPMDD to within 

1.0 m of the top of the subgrade, and then to at least 98 % SPMDD up to the required grade. 

 

Exposed, excavated soil stockpiles that are to be reused as fill on-site should be compacted 

at the surface or temporarily covered during wet weather to help maintain their original 

moisture content. Such stockpiles are prone to wet weather exposure and, as such, the 

increased moisture contents will make these materials too wet to achieve the required levels 

of compaction. 

 

Conversely, if the excavated soils are too dry to achieve the required levels of compaction 

(which is a likely scenario), some moisture addition/conditioning by means of water hosing 

or misting should be expected. 

 

We recommend the subgrade be observed and approved by a Geotechnical Engineer prior 

to the placement of the bedding material to confirm that the subgrade conditions are 

consistent with the recommendations given in this report. Where unsuitable subgrade 

conditions are observed, remedial procedures can be established in the field to avoid 

construction delays. 
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Backfilling During Winter Months 

 

Should this project proceed during the winter months or when the ambient temperatures 

are below freezing, the following additional recommendations will apply in order to avoid 

any detrimental effects of frost. 

 

In this situation, it is imperative that the excavation and backfilling operations follow 

simultaneously. This procedure is required to avoid time gaps between the two 

construction stages, as prolonged exposure to frost may lead to the inclusion of frozen 

material during backfilling. It is recommended that prior to resuming backfilling over the 

frozen surface, all frost should be removed to achieve a satisfactory bond between the 

current and previously laid fills. Also, this procedure would prevent leaving frozen layers 

of soil which could cause long-term settlements while undergoing slow thawing. 

 

It is further recommended that any accumulation of water or ice in the sheepsfoot 

compactor footprint overnight or on weekends should be prevented by adequately 

shaping up and back blading the compacted grades prior to leaving the site. 

 

In order to ensure that no frozen material is being backfilled in the trenches, it is 

recommended that the backfilling and compaction operations should be supervised and 

closely monitored by Sola on a continuous basis. 

 

For the construction of the driveway and floor slab, the final subgrade should be prepared 

during 'dry weather' conditions so as to achieve a satisfactory end product. 

 

 CONSTRUCTION CONSIDERATIONS 

 

Load-bearing soils are susceptible to disturbance from environmental factors (temperature, moisture 

change, etc.) and construction activity. Therefore, due care should be given to minimizing the 

trafficking of such areas during periods of excavation and the construction of the floor slab and 

footings to minimize the disturbance of the bearing soils. 

 

Any excessive disturbances of the load-bearing and underlying soils affected during construction 

works could influence the long-term settlement of the structures and will therefore require further 

excavation and replacement of such impacted soils with suitable engineered fill. 

 

During winter seasons, foundations and slab-on-grade construction should be carried out to avoid 

pouring concrete on frozen soil. Foundations must be adequately protected at all times from cold 

weather and freezing conditions. 
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A Geotechnical Engineer should evaluate all subgrade surfaces to confirm that the subgrade and 

founding conditions are consistent with the recommendations given by this report. 

 

6.0 MATERIAL TESTING AND INSPECTION 

 

It is recommended that Sola be appointed to carry out field inspection and materials testing during 

construction to ensure that the construction complies with the design recommendations. 

 

7.0 DRAWING REVIEW 

 

Once the final design drawings for this project are prepared, it is recommended that one (1) set of the 

drawings should be submitted to Sola for review and to make any amendments to our recommendations that 

may be required, prior to starting construction. The adequacy of the existing subgrade condition should be 

checked by Sola. 

 

Sola should also 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, Sola will 

assume no responsibility for the interpretation of the recommendations in this report.  

 

The comments given in this report are preliminary and intended only for the guidance of design engineers. 

Contractors bidding on or undertaking the works should make their own interpretations of the factual 

borehole results, so that they may draw their own conclusions on how the subsurface conditions may affect 

them. 

 

The information in this report in no way reflects on the environmental aspects of soil conditions at the site 

and has not been addressed in this report, since this aspect was beyond the scope and terms of reference. 
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STATEMENT OF LIMITATIONS 

Standard of Care and Basis of this Report 
Sola Engineering Inc. (“Sola Engineering”) has prepared this report in a manner 
consistent with generally accepted engineering and/or environmental practices in the 
jurisdiction in which the specified services were provided. The information and 
conclusions set out in this report reflects Sola Engineering’s best professional 
judgment in light of the information available to Sola Engineering at the time of 
preparation. Sola Engineering disclaims any and all warranties, express or implied, 
including without limitation any warranty of merchantability and/or fitness for a 
particular purpose, and makes no representations concerning the legal effect, 
interpretation or significance of this report or the information, conclusions or 
recommendations contained in it. 

The conclusions and recommendations provided in this report have been prepared in 
relation to the specified site (the “Site”) and the proposed project (the “Project”), as 
described by the Client to Sola Engineering. Given the nature of the work undertaken 
by Sola Engineering as part of this report, the Client acknowledges that ground 
conditions may vary over distances and may change over time. Should there arise any 
changes to the conditions of the Site or the Project (as to purpose or design), Sola 
Engineering is to be notified within a reasonable period of time, and in any event 
within 24 hours of the Client’s learning of such changes, so as to give Sola Engineering 
an opportunity to review and revise this report in light of such changes. Sola 
Engineering accepts no liability or responsibility for any use of this report or reliance 
on this report following any changes to the conditions of the Site or the Project. 

The scope of professional services provided by Sola Engineering for the Project are as 
set out in this report. Should such services be limited to those of a geotechnical nature, 
Sola Engineering shall not be held liable or responsible for any environmental services 
that may be required, nor shall this report be interpreted to reflect any environmental 
aspects of the Project. Alternatively, should such services be limited to those of an 
environmental nature, Sola Engineering shall not be held liable or responsible for any 
geotechnical services that may be required, nor shall this report be interpreted to 
reflect any geotechnical aspects of the Project. 

This report is not intended to provide recommendations for possible future conditions 
or use of the Site or adjoining properties. Should the need arise for such 
recommendations Sola Engineering may need to conduct further investigations. 

Use of this Report 
This report is intended to be read and used in its entirety. No reliance may be made 
upon any individual portion or section of this report without reference to the entire 
report as a whole. In preparing this report, Sola Engineering has relied on information, 
instructions and communications given by the Client to Sola Engineering, the 
applicability, truth and accuracy of which is the sole responsibility of the Client. 

This report with the information, sampling data, analysis, conclusions and 
recommendations contained in it (if any), has been prepared for and may only be used 
by the Client and only for the specific purpose as specified by the Client to Sola 
Engineering in connection with the Project. Without prior written consent from Sola 
Engineering, use of this report or any portion thereof by any person or entity other 
than the Client, or for any purpose other than as communicated by the Client to Sola 
Engineering, is strictly prohibited. Sola Engineering accepts no liability or responsibility 
for the unauthorized use of this report. This report and all documents that form part 
of it are the sole property of Sola Engineering. Sola Engineering relies on and retains 
any and all intellectual property rights it has in this report, including any copyright to 
which it is entitled. The Client shall not give, lend or sell this report, or any portion 
thereof, to any entity, person or association without the express prior written consent 
of Sola Engineering. This report and the information contained herein shall be treated 
as strictly confidential. 

The contents of this report, inclusive of Sola Engineering’s conclusions and 
recommendations in relation to the Project, are intended only for the guidance of the 
Client in carrying out the specified services for the Project, as described by the Client 
to Sola Engineering. Accordingly, Sola Engineering does not accept any liability or 
responsibility for any inaccuracy contained in this report arising as a result of or in any 
way connected with any exclusion, oversight or falsification of the information 
provided to Sola Engineering by the Client. This report, including the effect of the 
subsurface conditions as described in this report, is to be interpreted at the risk and 
discretion of the Client and any contractors or others bidding on or undertaking 
contractual work to be performed as part of the Project who may come into 
possession of or learn of this report or its contents. It is exigent that all contractors 
bidding or undertaking the work are to rely on their own interpretations of the data 
contained in this report in addition to their own investigations and conclusions. Sola 
Engineering shall not be held liable or responsible for any interpretation of or 
conclusions that may be drawn from the data or information contained in this report. 

The information, recommendations and conclusions presented in this report are based 
on Sola Engineering’s interpretation of conditions revealed through the limited 
investigation conducted within a defined scope of services. In no event will Sola 
Engineering be held responsible or liable to the Client or any other person or entity for 
any special, indirect, incidental, punitive or consequential loss or damage (including, 
loss of use, lost profits or expenses incurred) resulting from or in any way related to 
the independent  interpretations, interpolations, conclusions or decisions of the Client 
or any other person or entity, based on the information contained in this report. The 
restriction of liability includes but is not limited to decisions made to develop, 
purchase or sell land. 

Notwithstanding the exclusions of liability contained herein but without in any way 
limiting their effect or generality, if there is found to be any finding of liability or 
responsibility whatsoever on the part of Sola Engineering which in any way relates to 
or arises from this report, or the information, conclusions or recommendations 
contained in it, such liability and/or responsibility shall cease and forever be 
extinguished from and after the date which is two (2) years from the date of this 
report. In no event shall any liability or responsibility of Sola Engineering exceed the 
fees charged by Sola Engineering to the Client for the preparation of this report 
(excluding any arms’ length disbursements or expenditures made or incurred by Sola 
Engineering as a result thereof and reimbursed by the Client). 

Site Conditions 
The material conditions, classifications, conclusions and recommendations contained 
in this report were based on the site conditions observed or tested by Sola Engineering 
or otherwise communicated to Sola Engineering by the Client. The description, 
identification and classification of soils, rocks, chemical contamination and other 
materials have been made based on limited investigations, sampling and testing of 
materials performed by Sola Engineering and its qualified representatives in reliance 
on the use of relevant or applicable equipment, all in accordance with commonly 
acceptable standards in the geotechnical and/or environmental disciplines. 
Accordingly, this report may include assumptions of conditions which are based on 
discrete sample locations and thus some conditions may not have been detected. The 
Client accepts all liability and risk for the use of this report and the information and 
data contained in it. Sola Engineering shall not be held liable or responsible for any 
conditions beyond the scope of tests conducted on samples of the subsurface and soil 
conditions of the subject property as set out in this report. 

For clarity, the Client acknowledges and accepts that unique risks exist whenever 
engineering or related disciplines are applied to identify subsurface conditions and 
even a comprehensive sampling and testing program may fail to detect certain 
conditions. The environmental, geological, geotechnical, geochemical and 
hydrogeological conditions that Sola Engineering interprets to exist between sampling 
points may differ from those that actually exist. As a result, the Client acknowledges 
and accepts that because of the inherent uncertainties in subsurface evaluations, 
unanticipated underground conditions may occur or become known subsequent to 
Sola Engineering’s investigation that could affect conclusions, recommendations, total 
Project cost and/or execution.  

Indemnification of Risk 
Though Sola Engineering adheres to the highest degree of integrity and employs due 
diligence in limiting the potential release of toxins and hazardous substances, the risk 
of accidental release of such substances is a possibility when providing geotechnical 
and environmental services. 

In consideration of the provision of services by Sola Engineering, the Client agrees to 
defend, indemnify and hold Sola Engineering and its employees and agents harmless 
from and against any and all claims, liabilities, damages, causes of action, judgments, 
costs or expenses (including reasonable legal fees and disbursements), resulting from 
or arising by reason of the death or bodily injury to persons, damage to property, or 
other loss, whether related to an accidental release of pollutants or hazardous 
substances occurring as a result of carrying out this Project or otherwise, and whether 
or not resulting from Sola Engineering’s negligent actions or omissions. This 
indemnification shall include and extend to any and all third party claims brought or 
threatened against Sola Engineering under any federal or provincial law or statute as 
a result of Sola Engineering conducting work on the Project. In addition to and 
notwithstanding the foregoing, the Client further agrees to unconditionally and 
irrevocably release Sola Engineering from, and not to bring any claims against Sola 
Engineering in connection with, any of the aforementioned claims or causes. 

Subconsultants and Contractor Services 
In conjunction with the services provided by Sola Engineering’s own employees, 
external services provided by other persons or entities that are specializing in services 
other than those offered by Sola Engineering, such as drilling, excavation and 
laboratory testing, are often employed in order to carry out the defined scope of work. 
If such external services have been employed for this Project, the Client acknowledges 
that Sola Engineering is not in any way liable or responsible for any costs, claims or 
damages in relation to the services rendered by such other persons or entities or 
payment therefor, nor shall Sola Engineering be liable or responsible for damages for 
errors, omissions or negligence caused by such other persons or entities while 
providing such external services. 

Work and Job Site Safety 
Sola Engineering shall be responsible only for its activities and that of its employees 
on the Site. Sola Engineering shall not direct any of the fieldwork nor the work of any 
other person or entity on the Project. The presence of Sola Engineering staff on the 
Site does not relieve the Client or any contractor on the Site from their responsibilities 
pertaining to site safety. The Client at all times retains any and all responsibility for the 
safety of those individuals present on the Site and/or working on the Project, including 
Sola Engineering’s employees. 
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28 cm

50/
13 cm
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13 cm

TOPSOIL - 100 mm thick
FILL - sandy silt, trace gravel,
containing asphalt fragments,
dark brown, moist

FILL - sand, brown, moist

- pockets of sandy silt

SAND - trace gravel, brown,
very dense, moist

SILTY SAND - trace gravel,
grey, very dense, very moist
End of Borehole at Targeted
Depth;
Borehole was Open and Dry
upon Completion of Drilling
Period.

NATURAL
MOISTURE
CONTENT

REMARKS

&

GRAIN SIZE

DISTRIBUTION

(%)

N
U

M
B

E
R

T
Y

P
E

RECORD OF BOREHOLE No. BH4

UNCONFINED

QUICK TRIAXIAL

,

LIQUID
LIMIT20 40 60 80 100

Numbers refer to
Sensitivity

ELEV
DEPTH

1  OF  1

kN/m3 GR

3

METRIC

PLASTIC
LIMIT

ORIGINATED BY

COMPILED BY

CHECKED BY

Topsoil

METRIC

SAMPLES

LOCATION

CLIENT

DATE

535 Bayfield Street, Barrie, Ontario10855A

METHOD Soild Stem Augers2709557 Ontario Inc.

2023.02.13 - 2023.02.13

CC

TS

SM

SA SI20 40 60

:

DESCRIPTION

S
T

R
A

T
 P

LO
T

wP

3%

20 40 60 80 100

"N
" 

V
A

LU
E

S

U
N

IT

W
E

IG
H

T

CL

NORTHING EASTING

Proposed Mixed-Use Buildings

PROJECT NUMBER

NAME

DATUM

SOIL PROFILE

3

SHEAR STRENGTH kPa

G
R

O
U

N
D

 W
A

T
E

R

C
O

N
D

IT
IO

N
S

STRAIN AT FAILURE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

WATER CONTENT (%)
FIELD VANE

LAB VANE

w

ENCLOSURE No. 5

E
LE

V
A

T
IO

N
 S

C
A

LE

0.0

wL



0.1

0.8

1.5

6.5

1A

1B

2

3

4

5

6

7

SS

SS

SS

SS

SS

SS

SS

14

7

14

70

39

54/
28 cm

61/
28 cm

TOPSOIL - 100 mm thick
FILL - silty sand, trace gravel,
brown, moist

FILL - sand, trace gravel,
brown, moist

SAND - trace to some gravel,
brown, compact to very dense,
moist

- occasionally inferred cobbles
and boulders

End of Borehole at Targeted
Depth;
Borehole Caved at 5.7 m
Below Existing Ground Surface
and was Dry upon Completion
of Drilling Period.
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ASPHALTIC CONCRETE - 40
mm thick
GRANULAR BASE/SUBBASE
(sand and gravel) - 340 mm
thick
FILL - sand, trace gravel,
brown, moist

SILTY SAND - brown, dense,
very moist

SILTY SAND TILL - trace
gravel, occasionally inferred
cobbles and boulders, brown,
dense to very dense, moist

End of Borehole at Targeted
Depth;
Borehole was Open and Dry
upon Completion of Drilling
Period.
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ASPHALTIC CONCRETE - 40
mm thick
GRANULAR BASE/SUBBASE
(sand and gravel) - 265 mm
thick
FILL - sand, trace gravel,
brown, moist
SILTY SAND - trace gravel,
trace clay, occasionally inferred
cobbles and boulders,
brownish grey, compact to
dense, moist

SILTY SAND TILL - trace
gravel, greyish brown, very
dense, moist to very moist

- trace clay

End of Borehole at Targeted
Depth;
Borehole was Open and Dry
upon Completion of Drilling
Period.
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ASPHALTIC CONCRETE - 40
mm thick
GRANULAR BASE/SUBBASE
(sand and gravel) - 265 mm
thick
FILL - sand, some gravel, dark
brown, moist

SILTY SAND - trace gravel,
brown, compact, moist

SILTY SAND TILL - trace
gravel, brown, very dense,
moist

SANDY SILT TILL - trace
gravel, trace clay, grey, very
dense, moist
End of Borehole at Targeted
Depth;
Borehole was Open and Dry
upon Completion of Drilling
Period.
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ASPHALTIC CONCRETE - 50
mm thick
GRANULAR BASE/SUBBASE
(sand and gravel) - 330 mm
thick
FILL - silty sand, trace gravel,
brown, moist

SAND - trace gravel, brown,
compact, moist

SILTY SAND - trace gravel,
trace clay, brown, compact to
dense, very moist

SILTY SAND TILL - trace
gravel, greyish brown, very
dense, moist

End of Borehole at Targeted
Depth;
Borehole was Open and Dry
upon Completion of Drilling
Period.
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535 Bayfield Street, Barrie, Ontario

2709557 Ontario Inc.

10855A

Proposed Mixed-Use Buildings

(Unified Soil Classification System)

ASPHALT:  Asphalt

FILL:  TTC Fill (made ground)

GRVYSAND:  Gravelly Sand

SL-SN:  silty sand

SL-SN-TL:  silty sand till

SN:  sand

SN-SL-TL:  sandy silt till

TOPSOIL:  Topsoil/peat/organics

SAMPLER SYMBOLS

Auger Sample

Split Spoon Sample

CLIENT

PROJECT NUMBER

Terms describing RELATIVE DENSITY, based on Standard Penetration Test "N"-Value for COURSE GRAINED soils (major portion retained on No. 200 seive):
  DESCRIPTIVE TERM ["N"-Value (blows/0.3m), Relative Density (%)]

 - Very Loose [less than 4, less than 15]
 - Loose [4 to 10, 15 to 35]
 - Compact or Medium [10 to 30, 35 to 65]
 - Dense [30 to 50, 65 to 85]
 - Very Dense [greater than 50, greater than 85]

Terms describing CONSISTENCY, based on Standard Penetration Test "N"-Value for FINE GRAINED soils (major portion passing No. 200 sieve):
  DESCRIPTIVE TERM [Unconfined Compressive Strength (kPa), "N"-Value (blows/0.3m)]

 - Very Soft [less than 25, less than 2]
 - Soft [25 to 50, 2 to 4]
 - Firm [50 to 100, 4 to 8]
 - Stiff [ 100 to 200, 8 to 15]
 - Very Stiff [200 to 400, 15 to 30]
 - Hard [greater than 400, greater than 30]

Notes:

LOCATION

LITHOLOGIC SYMBOLS

WELL CONSTRUCTION SYMBOLS

Bentonite Seal:  1 pipe group, 1 pipe

Concrete:  1 pipe group, 1 pipe

Filter Pack:  1 pipe group, 1 pipe

Slotted Pipe:  1 pipe group, 1 pipe

Slough at bottom of hole

PROJECT NAME

Enclosure No.: 11
KEY TO SYMBOLS
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Enclosure No.: 12

Proposed Mixed-Use Buildings
535 Bayfield Street, Barrie, Ontario



LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Location: BH1 SS4 Depth: 7'6"-9' Sample Number: 23-058

SOLA ENGINEERING INC. Enclosure

0.5286 0.2279 0.1803 0.0949

SILTY SAND TILL (VISUAL/MANUAL) SILTY SAND (LAB)

10855A 2709557 Ontario Inc. c/o Evans Planning
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Particle Size Distribution Report

Proposed Mixed-Use Buildings Sampled By:Tripat

Date: February 14,2023

Note:Additional information is

available upon request



LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Location: BH9 SS4 Depth: 7'6"-9' Sample Number: 23-058

SOLA ENGINEERING INC. Enclosure

6.6565 0.3877 0.2407 0.0914

SILTY SAND (VISUAL/MANUAL) SILTY SAND WITH GRAVEL (LAB)

10855A 2709557 Ontario Inc. c/o Evans Planning
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Date: February 14,2023

Note:Additional information is

available upon request
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Harden Environmental Services Ltd. 
4622 Nassagaweya-Puslinch Townline 
Moffat, Ontario, L0P 1J0 
Phone: (519) 826-0099  Fax: (519) 826-9099 
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Phase I / II 
 
Regional Flow Studies 
 
Contaminant Investigations 
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Water Quality Sampling 
 
Monitoring 
 
Groundwater Protection 
Studies 
 
Groundwater Modelling 
 
Groundwater Mapping 
 
 

ARDEN 

 
 
Our File:  2301 

April 13, 2023 

2709557 Ontario Inc 

18 Erica Rd. 

Thornhill ON, L4J 2G1 

  

Attn: Mr. Gil Shcolyar 

 

Re:  Hydrogeology Study:  535 Bayfield Road, Barrie 

 
1.0 Background 

 

We are pleased to provide a scoped hydrogeology study for the proposed 

development at 535 Bayfield Road, Barrie.  The proposed site plan is 

attached and shows that the development will include the addition of 

Buildings 3 and 4.  No basements are proposed therefore the scope of work 

is limited to identifying the depth to the water table and providing input 

on Low Impact Development Strategies. 

 

2.0 Monitoring Well Installation 

 

Four groundwater monitoring wells were installed through the 

geotechnical study conducted by Soil Engineers Ltd on February 13, 

2023.   Monitoring wells are installed in BH2, BH5, BH8 and BH9 as 

shown on Figure 1.  The monitoring wells are installed to a depth of 6.4 

metres below ground surface (m bgs).  The borehole logs for the 

monitoring wells show that the screened portion of the well is completed 

in a sand or silty sand layer.   Each of the wells has a 1.5 m well screen 

installed at the bottom of the well. 

 

Our observations during the drilling of BH2 are that the site is underlain 

by an unsaturated silty sand, sand or sand and gravel deposit. 

 

3.0 Groundwater Conditions 

 

When the wells were completed on February 13, 2023, the monitors were 

dry.  Two additional water levels were obtained at the site as summarized 

in Table 1.  The monitors were dry on each occasion. 
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Table 1:  Groundwater Measurements 

 

Monitor Location February 13, 2023 February 26, 2023 April 13, 2023 

BH2 Dry @ 6.34 mbgs Dry @ 6.34 mbgs Dry @ 6.34 mbgs 

BH5 Dry @ 6.02 mbgs Dry @ 6.02 mbgs Dry @ 6.02 mbgs 

BH8 Dry @ 6.37 mbgs Dry @ 6.37 mbgs Dry @ 6.37 mbgs 

BH9 Dry @ 6.36 mbgs Dry @ 6.36 mbgs Dry @ 6.36 mbgs 

  mbgs – metres below ground surface 

 

4.0 Groundwater and Source Water Protection 

 

 

The new buildings will be constructed as slab-on-grade and any excavation at the site will 

not penetrate more than three metres for utilities.  There will be no interaction with 

groundwater at the site and no aquifer will be disturbed during the excavation.  No aquitard 

will be penetrated by the proposed excavations. 

 

The following information is found on the Source Water Protection atlas. 

 

 
 

The site is located in a WHPA-Q1 with a Low Stress designation.  As such, recharge 

policies of the Source Water Protection Plan apply. 
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5.0  Potential Water Balance Changes 

 

The water balance for the site prior to the proposed development have been determined 

using the basic formula of  

P = E + R + I 

Where; 

P – precipitation (mm/year) 

E - evapotranspiration (mm/year) 

R – runoff (mm/year) 

I – infiltration (mm/year) 

 

Detailed calculations of the water balance are found in Appendix A. 

 

Surplus water can either runoff of the Site or infiltrate.  The amount of infiltration at the 

Site was estimated using the MECP Hydrogeological Technical Information Requirements 

for Land Development Applications.  The partition of surplus water into infiltration and 

runoff is estimated using an infiltration factor.  The infiltration factor is based on 

topography, soil type and vegetation and for this site is determined to be 0.8.   

 

Table 2:  Summary of Infiltration Factors 

 
 

  
MOE Infiltration Factors 

  

Topo (Flat) Open Sandy 

Cultivated 

Cover Total 

0.3 0.4 0.1 0.8 

 

The site plan is attached as Figure 3.  Assuming that the gravel surface behind Building 1 

is hardpacked and thus considered impervious, there will be a total of 12,300 m2 of 

impervious surfaces post development in comparison with the existing 10.330 m2 of hard 
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packed surfaces presently.  For the purposes of this analysis, we are assuming the 

following breakdown of the annual precipitation (895 mm) for impermeable surfaces; 

 

    Evaporation   90 mm/year 

    Runoff    805 mm/year 

    Infiltration   0 mm/year 

 

For pervious surfaces the conditions area as follows; 

Evaporation   545 mm/year 

    Runoff    70 mm/year 

    Infiltration   280 mm/year 

 

Table 3 summarizes the estimated changes to the on-site water balance. 

Table 3 Summary of Water Balance Changes 

 

 

It is estimated that runoff potential from the developed area will increase, and infiltration 

will decrease.  There is a 554 m3 deficit in infiltration that will have to be addressed in 

order to maintain similar infiltration volumes between pre and post development.   

 

6.0 Infiltration Potential 

 

There is great potential to infiltrate water at this site.  The groundwater observations 

confirm that the water table occurs at a depth greater than six metres below grade.  The 

observations at BH2 are that there are several metres of unsaturated sand and gravel 

beneath this site.  Based on an estimated hydraulic conductivity of the sand at 1 x 10-5 m/s 

and a safety factor of 2.5, the design infiltration rate is 34 mm/hr (Table 4).  The relationship 

Existing Proposed Difference

Area (ha) 1.3955 1.3955 0

Evapotranspiration / Evaporation (m3) 2902 2000 -902

Runoff (m3) 8572 10028 1456

Infiltration (m3) 1016 461 -554

Roof Water 0 3844 3844
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between saturated hydraulic conductivity and infiltration rate was determined as presented by 

the  Ontario Ministry of Municipal Affairs and Housing (OMMAH). 1997. Supplementary 

Guidelines to the Ontario Building Code 1997. SG-6 Percolation Time and Soil Descriptions. 

Toronto, Ontario.    

Table 4:  Infiltration Rate 

 

 

We have discussed infiltration strategy with Aplin Martin Consultants Ltd. and the site 

storm water system  is designed to infiltrate the first 5 mm of rainfall from the entire site.  

This is a potential infiltration of 2,600 m3.   This would more than compensate for the 554 

m3 reduction predicted.   Even if only roof water were to be infiltrated the annual recharge 

would be 980 m3/year, again, more recharge than presently occurs. 

 

7.0 Summary and Conclusions 

 

The development at 535 Bayfield Road in Barrie will occur without any intrusion into the 

water table or any underlying aquifer.   Any excavation at the site will not affect underlying 

aquifer vulnerability. 

 

The water table occurs at a depth greater than six metres below grade and the proposed 

construction will not require any excavation of greater than three metres depth. 

 

The addition of two buildings at the site will result in an increase in impervious surface 

area, increasing from 1.03 ha to 1.23 ha.   The site is located in a local WHPA-Q1 and is 

thus subject to recharge policies in the local Source Water Protection Plan.   

 

The greater impervious surface will result in a 554 m3 deficit of groundwater recharge at 

the site.   

 

The storm water management system has been designed to infiltrate the first 5 mm of each 

rainfall event.  This amounts to a potential infiltration of 2600 m3/year from the entire site 

or 980 m3 from only the roof tops.  In this way, the potential infiltration deficit will be 

eliminated. 

 

 

 

K Saturation in cm/s Percolation Rate mm/hour Safety Factor

Design Infiltration 

Rate mm/hr

1.00E-03 86 2.5 34
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Respectfully Submitted, 

Harden Environmental Services Ltd.  

 

Stan Denhoed, P.Eng., M.Sc. 

 

 

Enclosed: 

 

Site Plans 

Borehole Map and Borehole Logs 

Water Balance 

April 13, 2023 
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28 cm
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13 cm
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13 cm

TOPSOIL - 100 mm thick
FILL - sandy silt, trace gravel,
containing asphalt fragments,
dark brown, moist

FILL - sand, brown, moist

- pockets of sandy silt

SAND - trace gravel, brown,
very dense, moist

SILTY SAND - trace gravel,
grey, very dense, very moist
End of Borehole at Targeted
Depth;
Borehole was Open and Dry
upon Completion of Drilling
Period.
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54/
28 cm

61/
28 cm

TOPSOIL - 100 mm thick
FILL - silty sand, trace gravel,
brown, moist

FILL - sand, trace gravel,
brown, moist

SAND - trace to some gravel,
brown, compact to very dense,
moist

- occasionally inferred cobbles
and boulders

End of Borehole at Targeted
Depth;
Borehole Caved at 5.7 m
Below Existing Ground Surface
and was Dry upon Completion
of Drilling Period.
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13 cm

50/
13 cm

ASPHALTIC CONCRETE - 40
mm thick
GRANULAR BASE/SUBBASE
(sand and gravel) - 340 mm
thick
FILL - sand, trace gravel,
brown, moist

SILTY SAND - brown, dense,
very moist

SILTY SAND TILL - trace
gravel, occasionally inferred
cobbles and boulders, brown,
dense to very dense, moist

End of Borehole at Targeted
Depth;
Borehole was Open and Dry
upon Completion of Drilling
Period.
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97/
28 cm

50/
13 cm

59

ASPHALTIC CONCRETE - 40
mm thick
GRANULAR BASE/SUBBASE
(sand and gravel) - 265 mm
thick
FILL - sand, trace gravel,
brown, moist
SILTY SAND - trace gravel,
trace clay, occasionally inferred
cobbles and boulders,
brownish grey, compact to
dense, moist

SILTY SAND TILL - trace
gravel, greyish brown, very
dense, moist to very moist

- trace clay

End of Borehole at Targeted
Depth;
Borehole was Open and Dry
upon Completion of Drilling
Period.
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50/
10 cm

50/
13 cm

50/
13 cm

ASPHALTIC CONCRETE - 40
mm thick
GRANULAR BASE/SUBBASE
(sand and gravel) - 265 mm
thick
FILL - sand, some gravel, dark
brown, moist

SILTY SAND - trace gravel,
brown, compact, moist

SILTY SAND TILL - trace
gravel, brown, very dense,
moist

SANDY SILT TILL - trace
gravel, trace clay, grey, very
dense, moist
End of Borehole at Targeted
Depth;
Borehole was Open and Dry
upon Completion of Drilling
Period.
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ASPHALTIC CONCRETE - 50
mm thick
GRANULAR BASE/SUBBASE
(sand and gravel) - 330 mm
thick
FILL - silty sand, trace gravel,
brown, moist

SAND - trace gravel, brown,
compact, moist

SILTY SAND - trace gravel,
trace clay, brown, compact to
dense, very moist

SILTY SAND TILL - trace
gravel, greyish brown, very
dense, moist

End of Borehole at Targeted
Depth;
Borehole was Open and Dry
upon Completion of Drilling
Period.
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535 Bayfield Street, Barrie, Ontario

2709557 Ontario Inc.

10855A

Proposed Mixed-Use Buildings

(Unified Soil Classification System)

ASPHALT:  Asphalt

FILL:  TTC Fill (made ground)

GRVYSAND:  Gravelly Sand

SL-SN:  silty sand

SL-SN-TL:  silty sand till

SN:  sand

SN-SL-TL:  sandy silt till

TOPSOIL:  Topsoil/peat/organics

SAMPLER SYMBOLS

Auger Sample

Split Spoon Sample

CLIENT

PROJECT NUMBER

Terms describing RELATIVE DENSITY, based on Standard Penetration Test "N"-Value for COURSE GRAINED soils (major portion retained on No. 200 seive):
  DESCRIPTIVE TERM ["N"-Value (blows/0.3m), Relative Density (%)]

 - Very Loose [less than 4, less than 15]
 - Loose [4 to 10, 15 to 35]
 - Compact or Medium [10 to 30, 35 to 65]
 - Dense [30 to 50, 65 to 85]
 - Very Dense [greater than 50, greater than 85]

Terms describing CONSISTENCY, based on Standard Penetration Test "N"-Value for FINE GRAINED soils (major portion passing No. 200 sieve):
  DESCRIPTIVE TERM [Unconfined Compressive Strength (kPa), "N"-Value (blows/0.3m)]

 - Very Soft [less than 25, less than 2]
 - Soft [25 to 50, 2 to 4]
 - Firm [50 to 100, 4 to 8]
 - Stiff [ 100 to 200, 8 to 15]
 - Very Stiff [200 to 400, 15 to 30]
 - Hard [greater than 400, greater than 30]

Notes:

LOCATION

LITHOLOGIC SYMBOLS

WELL CONSTRUCTION SYMBOLS

Bentonite Seal:  1 pipe group, 1 pipe

Concrete:  1 pipe group, 1 pipe

Filter Pack:  1 pipe group, 1 pipe

Slotted Pipe:  1 pipe group, 1 pipe

Slough at bottom of hole

PROJECT NAME

Enclosure No.: 11
KEY TO SYMBOLS

DRAFT
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SOLA ENGINEERING INC.

CONCEPTUAL SOIL PROFILE

Enclosure No.: 12

Proposed Mixed-Use Buildings
535 Bayfield Street, Barrie, Ontario
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Precipitation (P) = Evapotranspiration (ET) + Direct Runoff (RO) + Infiltration (I)

Description Flat Open Sandy Cultivated

MOE Infiltration Factors Feature Description Factor

Topo Soil Cover Total Cover Cultivated 0.1

Site 0.3 0.4 0.1 0.8 Cover Woodland 0.2

Evapotranspiration from Impervious 10 % Soil Medium 0.2

Infiltration from Impervious 0 % Soil Open Sandy 0.4

Roofwater Available for Infiltration 85 % Soil Tight 0.1

Topo Flat 0.3

Topo Hilly 0.1

Topo Rolling 0.2

Pervious Impervious

(P) Precipitation 895 mm/year 895 mm/year

(ET) Evapotranspiration 545 mm/year 89.5 mm/year

(S) = (P)-(ET) Surplus 350 mm/year 805.5 mm/year

(If) Infiltration Factor 0.8 0

(I) = (S) * If Infitration 280 mm/year 0 mm/year

(R)=(S) - (I) Runoff 70 mm/year 805.5 mm/year

Total Site Area 1.3955 ha

Pre Development Impervious 74.0 % 1.033 ha

Pre Development Open Space 26.0 % 0.3628 ha 1.39546

Post Development Impervious 88.190 % 1.23066 ha

Post Development Open Space 11.81 % 0.165 ha 1.39546

Roof Area 0.5053 ha

Existing Conditions

Pervious Area

Area

(ha) (mm) (m
3
) (mm) (m

3
) (mm) (m

3
) (mm) (m

3
)

0.3628196 895 3247 545 1977 70 254 280 1016

Impervious Areas (assume 10% evaporation)

Impervious Area

(ha) (mm) (m
3
) (mm) (m

3
) (mm) (m

3
) (mm) (m

3
)

1.0326 895 9242 90 924 806 8318 0 0

Proposed Conditions

Impervious Areas (assume 10% evaporation)

Impervious Area

(ha) (mm) (m
3
) (mm) (m

3
) (mm) (m

3
) (mm) (m

3
)

1.2307 895 11014 90 1101 806 9913 0 0

Pervious Areas 

Pervious Area

(ha) (mm) (m
3
) (mm) (m

3
) (mm) (m

3
) (mm) (m

3
)

0.1648 895 1475 545 898 70 115 280 461

Site Area Summary

Existing Proposed Difference

Area (ha) 1.3955 1.3955 0

Evapotranspiration / Evaporation (m
3
) 2902 2000 -902

Runoff (m
3
) 8572 10028 1456

Infiltration (m
3
) 1016 461 -554

Roof Water 0 3844 3844

535 Bayfield Road Barrie

 Water Balance Summary - Site

Precipitation Evapotranspiration / Evaporation (m3) Direct Runoff Infiltration

Precipitation

Direct Runoff Infiltration

Direct Runoff Infiltration

Evapotranspiration / Evaporation (m3) Direct Runoff Infiltration

Precipitation

Precipitation

Evapotranspiration / Evaporation (m3)

Evapotranspiration / Evaporation (m3)

Harden Environmental 4/13/23
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Average Day 

Connsumption 
[1] 28 m

3
/ha/day

Population 1.67 ppu

Total Units Proposed 48 units

Total Population 80.16 people

Residential Flow 225 L/capita/day

18036 L/day

Bldg Land Use Area (m
2
) L/day L/s

Bldg 1 - Retail 
Existing

Commercial 2955 8272.60 0.10

Bldg 2 - Restaurant 
Existing

Commercial 282 790.16 0.01

Proposed Commercial 280 784.00 0.01

TOTAL 9846.76 0.11

Proposed Residential 18036.00 0.21

TOTAL 18036.00 0.21

Land Use Maximum Day Peak Hour

Commercial 2.73 4.13

Residential 2.75 4.13

Factors L/s Factors L/s Factors L/s

Maximum Day 0.31 Maximum Day 0.57 Maximum Day 0.88

Peak Hour 0.47 Peak Hour 0.86 Peak Hour 1.33

Developer: Petro Gold Ltd

Peak Flows

Site Statistics

AM Proj # 21-7026

Project Title: Shopping Centre Redevelopment

Project Location: 535 Bayfield St, Barrie

Residential Water Demand

Peak Flows

Commercial Residential

[1] City of Barrie Design Criteria for Water Distribution Systems.

Commercial Water Demand

Peaking Factors 
[1]

Water Demand

TOTAL

Peak Flows



Fire Flow Estimate
Date: 14-Mar-23

By: SB

Checked: CAB

Commercial Development A&M File No.: 21-7026

535 Bayfield St, Barrie

Development Type: Commercial - Building 1 (Shopping centre)

Fire Area Considered:

Type of Construction: Ordinary C = 1.0

Area Calculation: Total of all floor areas 

Commercial Units

Floor 1 2954.50

Total Applicable Floor Area: 2954.50 m
2

Fire Flow From Formula (a): 220C(A^1/2) = 220 x 1 ( 2954.5 ^1/2) = 11958.1688 L/min

Round off to the nearest 1,000 L/min = 12000 L/min

Occupancy: Commercial Add/Sub: -15 % -1800

Subtotal(b) 10200 L/min

Automatic Sprinklers: Yes Subtract: 30 % x (b) = -3060

Subtotal 7140 L/min

Exposures:

Direction Separation Charge Limit Applied Charge

(Minimum) (i.e. Charge not to Exceed)

Front S 10.9 15 Add 15 %

Side 1 E 45.0 5 Add 0 %

Side 2 W 130.0 0 Add 0 %

Rear N 2.0 25 Add 22 %

Total 37 %

Use 37 % x b = + 3774.00

Total 10914.00 L/min

Fire Flow Required 11000 L/min

11000 L/min

= 183.33

L

60 s s

Notes:

1. Fire flow calculation template is based on Fire Underwriter's Survey 1999

2. Building information provided by KLM Architects.



Fire Flow Estimate
Date: 14-Mar-23

By: SB

Checked: CAB

Commercial Development A&M File No.: 21-7026

535 Bayfield St, Barrie

Development Type: Commercial - Building 2 (Tim Hortons)

Fire Area Considered:

Type of Construction: Ordinary C = 1.0

Area Calculation: Total of all floor areas 

Commercial Units

Floor 1 282.20

Total Applicable Floor Area: 282.20 m
2

Fire Flow From Formula (a): 220C(A^1/2) = 220 x 1 ( 282.2 ^1/2) = 3695.7381 L/min

Round off to the nearest 1,000 L/min = 4000 L/min

Occupancy: Commercial Add/Sub: 0.00 % 0

Subtotal(b) 4000 L/min

Automatic Sprinklers: Yes Subtract: 30 % x (b) = -1200

Subtotal 2800 L/min

Exposures:

Direction Separation Charge Limit Applied Charge

(Minimum) (i.e. Charge not to Exceed)

Front S 9.7 20 Add 15 %

Side 1 E 220.0 0 Add 0 %

Side 2 W 130.0 0 Add 0 %

Rear N 12.9 15 Add 14 %

Total 29 %

Use 29 % x b = + 1160.00

Total 3960.00 L/min

Fire Flow Required 4000 L/min

4000 L/min

= 66.67

L

60 s s

Notes:

1. Fire flow calculation template is based on Fire Underwriter's Survey 1999

2. Building information provided by KLM Architects.



Fire Flow Estimate
Date: 14-Mar-23

By: SB

Checked: CAB

Commercial Development A&M File No.: 21-7026

535 Bayfield St, Barrie

Development Type: Mixed Use - Proposed Building 1

Fire Area Considered:

Type of Construction: Ordinary C = 1.0

Area Calculation: Total of all floor areas 

Residential Units 

Floor 1 1139.90

Floor 2 1077.50

Floor 3 1077.50

Floor 4 1077.50

Roof 167.20

Total Applicable Floor Area: 4539.60 m
2

Fire Flow From Formula (a): 220C(A^1/2) = 220 x 1 ( 4539.6 ^1/2) = 14822.8418 L/min

Round off to the nearest 1,000 L/min = 15000 L/min

Occupancy: Residential Add/Sub: -25.00 % -3750

Subtotal(b) 11250 L/min

Automatic Sprinklers: Yes Subtract: 30 % x (b) = -3375

Subtotal 7875 L/min

Exposures:

Direction Separation Charge Limit Applied Charge

(Minimum) (i.e. Charge not to Exceed)

Front S 14.2 15 Add 13 %

Side 1 E 200.0 0 Add 0 %

Side 2 W 200.0 0 Add 0 %

Rear N 200.0 0 Add 0 %

Total 13 %

Use 13 % x b = + 1462.50

Total 9337.50 L/min

Fire Flow Required 9000 L/min

9000 L/min

= 150.00

L

60 s s

Notes:

1. Fire flow calculation template is based on Fire Underwriter's Survey 1999

2. Building information provided by KLM Architects.



Fire Flow Estimate
Date: 14-Mar-23

By: SB

Checked: CAB

Commercial Development A&M File No.: 21-7026

535 Bayfield St, Barrie

Development Type: Mixed Use - Proposed Building 2

Fire Area Considered:

Type of Construction: Ordinary C = 1.0

Area Calculation: Total of all floor areas 

Residential Units 

Floor 1 676.70

Floor 2 625.10

Floor 3 625.10

Floor 4 625.10

Roof 107.80

Total Applicable Floor Area: 2659.80 m
2

Fire Flow From Formula (a): 220C(A^1/2) = 220 x 1 ( 2659.8 ^1/2) = 11346.1148 L/min

Round off to the nearest 1,000 L/min = 11000 L/min

Occupancy: Commercial Add/Sub: -25.00 % -2750

Subtotal(b) 8250 L/min

Automatic Sprinklers: Yes Subtract: 30 % x (b) = -2475

Subtotal 5775 L/min

Exposures:

Direction Separation Charge Limit Applied Charge

(Minimum) (i.e. Charge not to Exceed)

Front S 10.9 15 Add 15 %

Side 1 E 14.2 15 Add 13 %

Side 2 W 51.0 0 Add 0 %

Rear N 200.0 0 Add 0 %

Total 28 %

Use 28 % x b = + 2310.00

Total 8085.00 L/min

Fire Flow Required 8000 L/min

8000 L/min

= 133.33

L

60 s s

Notes:

1. Fire flow calculation template is based on Fire Underwriter's Survey 1999

2. Building information provided by KLM Architects.
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Onsite Water Analysis

Elev. Head 288.38 m ELEVATION OF HYDRANT

Pressure Head 30.9 m

Fire Flows: MDD + FF

MDD 0.88 L/s REFER TO WATER DEMAND CALCS

FF 183.33 L/s REFER TO FUS CALCS

Total Fire Flow 184.21 L/s

Dynamic Losses

Elevation Loss: Elev. @ Hydrant - Elevation @ Service Connection

Elev. @ Hydrant 288.38 m

Elev. @ Service Connection 286.46 m

Elev. Loss 1.92 m

Loss through Pipes Flowrate Haz-Wil Diam. Area Length Velocity Head Loss

Pipe I.D. (l/s) Coeff. (mm) (sq.m.) (m) (m/s) (m) (psi)

P1 (200⌀) 184.21 110 250 0.0491 18.165 3.75 1.20 1.71

P2 (200⌀) 184.21 110 250 0.0491 18.247 3.75 1.21 1.72

P3 (200⌀) 184.21 110 250 0.0491 115 3.75 7.61 10.81

Total Loss 8.1 m

Pressure @ Hydrant 22.8 m

Allowance 22.8 > 14m (Allow)

Source: Water Service Connection on Lane

ELEVATION OF HYDRANT +THE RESIDUAL PRESSURE 

FROM HYDRANT FLOW TEST319.32 mTotal Head
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21-7026 Proposed Sanitary Flows  APLIN  MARTIN



 

PF = 1 +
14

4 + (P/1000)଴.ହ

21-7026 Proposed Sanitary Flows  APLIN  MARTIN



 

Area Land Usage
Cum. 

Commerci
al Area*

Design 
flow

Avg Flow
Peaking 
Factor

Cum. 
Peak Res 

Flow

Peaking 
Factor

Commercial 
Design Flow

Inflow & 
Infiltration

Total 
Design 
Flow

Flow Ratio
Partial 

Velocity

Full Flow 
Velocity 
Check

HGL from 
Surface

Depth of 
Flow

A ADWF Pf PDWF QICI I&I Q S DIA L Vcap Qcap Q/Qcap Vact Vact ≥ HGL d/D

(ha) (L/s) (L/s) (L/s) (L/s) (L/s) % mm m m/s (L/s) % (m/s) 0.60 (m/s) m %

Bayfield Street SANMH16041 SANMH16040 11.11 Commercial 11 0.32 2.00 3.56 1.11 8.22 0.30 300 92 0.75 52.97 16% 0.54 OK 5.4 27%

Bayfield Street SANMH16040 SANMH16039 12.04 Commercial 23 0.32 2.00 7.41 2.32 17.13 0.30 300 95 0.75 52.97 32% 0.67 OK 5.7 39%

Bayfield Street SANMH16039 SANMH16038 5.20 Commercial 28 0.32 2.00 9.07 2.84 20.98 0.30 300 73 0.75 52.97 40% 0.71 OK 7.8 44%

Bayfield Street SANMH16009 SANMH16008 4.47 Commercial 4 0.32 2.00 1.43 0.45 3.31 0.43 250 95 0.79 39.00 8% 0.48 OK 5.7 20%

Bayfield Street SANMH16008 SANMH16007 13.61 Commercial 18 0.32 2.00 5.79 1.81 13.38 0.41 250 90 0.78 38.08 35% 0.71 OK 6.0 41%

Bayfield Street SANMH16007 SANMH16005 Commercial 18 0.32 2.00 5.79 1.81 13.38 0.43 250 80 0.79 39.00 34% 0.72 OK 5.5 40%

Bayfield Street SANMH16005 SANMH16037 Commercial 18 0.32 2.00 5.79 1.81 13.38 0.23 250 13 0.58 28.52 47% 0.57 <.60 m/s 5.3 48%

Bayfield Street SANMH16037 SANMH16038 Commercial 18 0.32 2.00 5.79 1.81 13.38 3.00 300 7 2.37 167.49 8% 1.42 OK 7.8 19%

Bayfield Street SANMH16038 SANMH16042 6.81 Commercial 53 0.32 2.00 17.04 5.32 39.40 0.30 300 37 0.75 52.97 74% 0.82 OK 8.1 64%

Priority Plaza SANMH16042 SANMH16043 Commercial 53 0.32 2.00 17.04 5.32 39.40 0.30 300 82 0.75 52.97 74% 0.82 OK 7.3 64%

Priority Plaza SANMH16043 SANMH16044 Commercial 53 0.32 2.00 17.04 5.32 39.40 0.30 300 82 0.75 52.97 74% 0.82 OK 6.9 64%

Priority Plaza SANMH16044 SANMH16045 Commercial 53 0.32 2.00 17.04 5.32 39.40 0.30 300 66 0.75 52.97 74% 0.82 OK 5.7 64%

Priority Plaza SANMH16045 SANMH16045A Commercial 53 0.32 2.00 17.04 5.32 39.40 0.30 300 25 0.75 52.97 74% 0.82 OK 6.0 64%

Priority Plaza SANMH16045A SANMH15085 Commercial 53 0.32 2.00 17.04 5.32 39.40 4.40 300 108 2.87 202.84 19% 2.22 OK 2.8 30%

Priority Plaza SANMH15085 SANMH15084 Commercial 53 0.32 2.00 17.04 5.32 39.40 3.70 300 74 2.63 186.01 21% 2.09 OK 3.7 31%

Priority Plaza SANMH15084 SANMH15083 Commercial 53 0.32 2.00 17.04 5.32 39.40 0.82 300 120 1.24 87.57 45% 1.21 OK 2.3 47%

Priority Plaza SANMH15083 EXSANMH15082 Commercial 53 0.32 2.00 17.04 5.32 39.40 0.33 300 102 0.79 55.55 71% 0.85 OK 2.7 62%

General Commercial Residential TotalCommercial

Locations Flow Calculations Pipe Parameters Results

≥ 2), the greater of the two is used in 
the spreadsheet. 

Street

Manhole Sewer Design

From To L/s/ha

21-7026 External Downstream Sanitary Design Sheet  APLIN  MARTIN



 

Area Land Usage
Cum. 

Commerci
al Area*

Design 
flow

Avg Flow
Peaking 
Factor

Cum. 
Peak Res 

Flow

Peaking 
Factor

Commercial 
Design Flow

Inflow & 
Infiltration

Total 
Design 
Flow

Flow Ratio
Partial 

Velocity

Full Flow 
Velocity 
Check

HGL from 
Surface

Depth of 
Flow

A ADWF Pf PDWF QICI I&I Q S DIA L Vcap Qcap Q/Qcap Vact Vact ≥ HGL d/D

(ha) (L/s) (L/s) (L/s) (L/s) (L/s) % mm m m/s (L/s) % (m/s) 0.60 (m/s) m %

Bayfield Street SANMH16041 SANMH16040 11.11 Commercial 11 0.32 2.00 3.56 1.11 8.22 0.30 300 92 0.75 52.97 16% 0.54 OK 5.4 27%

Bayfield Street SANMH16040 SANMH16039 12.04 Commercial 23 0.32 2.00 7.41 2.32 17.13 0.30 300 95 0.75 52.97 32% 0.67 OK 5.7 39%

Bayfield Street SANMH16039 SANMH16038 5.20 Commercial 28 0.32 2.00 9.07 2.84 20.98 0.30 300 73 0.75 52.97 40% 0.71 OK 7.8 44%

Bayfield Street SANMH16009 SANMH16008 4.47 Commercial 4 0.32 2.00 1.43 0.45 3.31 0.43 250 95 0.79 39.00 8% 0.48 OK 5.7 20%

Bayfield Street (1) SANMH16008 SANMH16007 13.61 Mixed Use 17 0.32 2.03 2.00 5.60 1.75 14.97 0.41 250 90 0.78 38.08 39% 0.73 OK 6.0 44%

Bayfield Street (1) SANMH16007 SANMH16005 13.61 Commercial 0.32 2.00 5.60 1.75 14.97 0.43 250 80 0.79 39.00 38% 0.74 OK 5.5 43%

Bayfield Street (1) SANMH16005 SANMH16037 13.61 Commercial 0.32 2.00 5.60 1.75 14.97 0.25 250 13 0.61 29.73 50% 0.61 OK 5.3 50%

Bayfield Street (1) SANMH16037 SANMH16038 13.61 Commercial 0.32 2.00 5.60 1.75 14.97 3.00 300 7 2.37 167.49 9% 1.47 OK 7.8 20%

Bayfield Street (1) SANMH16038 SANMH16042 6.81 Commercial 53 0.32 2.00 16.85 5.27 40.99 0.30 300 37 0.75 52.97 77% 0.83 OK 8.1 66%

Priority Plaza (1) SANMH16042 SANMH16043 6.81 Commercial 0.32 2.00 16.85 5.27 40.99 0.30 300 82 0.75 52.97 77% 0.83 OK 7.3 66%

Priority Plaza (1) SANMH16043 SANMH16044 6.81 Commercial 0.32 2.00 16.85 5.27 40.99 0.30 300 82 0.75 52.97 77% 0.83 OK 6.9 66%

Priority Plaza (1) SANMH16044 SANMH16045 6.81 Commercial 0.32 2.00 16.85 5.27 40.99 0.30 300 66 0.75 52.97 77% 0.83 OK 5.7 66%

Priority Plaza (1) SANMH16045 SANMH16045A 6.81 Commercial 0.32 2.00 16.85 5.27 40.99 0.30 300 25 0.75 52.97 77% 0.83 OK 6.0 66%

Priority Plaza (1) SANMH16045A SANMH15085 6.81 Commercial 0.32 2.00 16.85 5.27 40.99 4.40 300 108 2.87 202.84 20% 2.25 OK 2.8 30%

Priority Plaza (1) SANMH15085 SANMH15084 6.81 Commercial 0.32 2.00 16.85 5.27 40.99 3.70 300 74 2.63 186.01 22% 2.11 OK 3.7 32%

Priority Plaza  (1) SANMH15084 SANMH15083 6.81 Commercial 0.32 2.00 16.85 5.27 40.99 0.82 300 120 1.24 87.57 47% 1.22 OK 2.3 48%

Priority Plaza (1) SANMH15083 EXSANMH15082 6.81 Commercial 0.32 2.00 16.85 5.27 40.99 0.33 300 102 0.79 55.55 74% 0.86 OK 2.7 64%

_(1)

Results

General Commercial Residential Commercial Total

≥ 2), the greater of the two is used in 
the spreadsheet. 

Locations Flow Calculations Pipe Parameters

L/s/ha

Street

Manhole Sewer Design

From To

Proposed development sanitary Flows of 2.03 L/s included in total design flow. Refer to Appendix C for proposed development sanitary flows generated.

21-7026 External Downstream Sanitary Design Sheet  APLIN  MARTIN
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ha ha

0 L/s

ha mm

L/s/ha

42 L/s/ha*
*Roof Drain - Watts RD-200-BED



Customer: Project:
Name:
Location:
Post Code:
Tel.:
Fax.:
E-Mail:

Module EcoBloc Inspect smart

Length: 43.20 m 54 pcs.
Width: 24.00 m 30 pcs.
Height: 0.700 m 2 pcs.
Side Backfill: 0.50 m 3240 pcs.

Excavation

Footprint Tank: 1036.80 m²
Footprint Excavation: 1105.00 m²

Stone

Leveling Bed: 0.10 m
Top Backfill: 0.10 m
Compacted Fill: 0.40 m
Stone Porosity: 30.00 %

Results: Capacity

Module Storage Volume: 694.63 m³
Stone Storage Volume: 73.29 m³
Total Storage Volume: 767.92 m³

Module Storage Volume 90.45573362 %
Stone Storage Volume 9.544266378 %

Volume Calculation

(Estimations include 10 % for scrap and 
overlap)

Petro Gold Ltd.
535 Bayfield Street

Mixed Use Development

90%

10%

Module Storage Volume

Stone Storage Volume

4/6/2023 Page 1 of 3



Customer: Project:
Name:
Location:
Post Code
Tel.:
Fax.:
E-Mail:

Results: Quantities

Required Excavation: 1436.50 m³
Required Stone: 268.74 m³
Estimated Geotextile: 2744.00 m²
Estimated Liner 2744.00 m²

Results: Component Quantities

Modules: 3240 pcs.
Base Plates: 1620 pcs.
Side Plates (Set 2 units): 168 pcs.
Connectors: 9468 pcs.

Cross Section

Volume Calculation

Petro Gold Ltd. Mixed Use Development
535 Bayfield Street

4/6/2023 Page 2 of 3



Customer: Project:
Name:
Location:
Post Code:
Tel.:
Fax.:
E-Mail:

0.100 30.136 0.000
0.140 0.744 36.288
0.305 3.069 164.586
0.470 3.069 164.586
0.635 3.069 164.586
0.800 3.069 164.586
0.900 30.136 0.000

Volume Calculation

Petro Gold Ltd. Mixed Use Development
535 Bayfield Street

0,165 m Increment Storage Table

Height [m]
Stone Storage 

[m³]
Module 

Storage [m³]
Cumulative 
Storage [m³]

Cumulative Total 
Storage [m³]

30.136 30.136
37.032 67.168

167.655 234.823
167.655 402.478
167.655 570.133
167.655 737.788
30.136 767.924

4/6/2023 Page 3 of 3
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Development Export Summary
Updated : Sept 2014

False

Development :535 Bayfield Street

Pre-Development Phosphorus  Export
Updated : Sept 2014

535 Bayfield Street

Landuse

Pload 

(kg/yr)

P coeff 

(kg/ha)Area (ha)

DEVELOPMENT :

Urban

Commercial  1.34  1.29 0.20

 1.34  1.29Urban Land use Class Total :

 1.29 1.34Development Total :

Page 1 of 14/6/2023

Cropland Site Sediment & Phosphorus Pre-Development Export
Updated : Sept 2014

CalculationConstant / LookupSite Specific InputCOLOUR KEY :

DEVELOPMENT : 535 Bayfield Street

SubArea :

R (rainfall / runoff for Lake Simcoe)

K (soil errodability factor)

NN (determined by slope)

LS (slope length gradient factor)

C (crop management factor)

P (prevention + capture)

Soil Loss (kg/year)

Phosphorus export (kg/ha/yr)

Phosphorus load (kg/yr)

Slope Area (ha)

Surface Slope Gradient (%)

Length of Slope (m)

Cropt Type Factor)

Tillage Type Factor

PRE Developed Area (ha) :

Phosphorus export (kg/ha/yr) :

Phosphorus load (kg/yr) :

Page 1 of 14/6/2023
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Development :535 Bayfield Street

Post-Development Phosphorus  Export
Updated : Sept 2014

535 Bayfield Street

Landuse

Pload 

(kg/yr)

P coeff 

(kg/ha)Area (ha)

DEVELOPMENT :

Urban

Commercial  0.76  0.85 0.20

Residential  0.58  1.20 0.41

 1.34  2.05Urban Land use Class Total :

 2.05 1.34Development Total :

Page 1 of 14/6/2023

Cropland Site Sediment & Phosphorus Post-Development Export
Updated : Sept 2014

CalculationConstant / LookupSite Specific InputCOLOUR KEY :

DEVELOPMENT : 535 Bayfield Street

SubArea :

R (rainfall / runoff for Lake Simcoe)

K (soil errodability factor)

NN (determined by slope)

LS (slope length gradient factor)

C (crop management factor)

P (prevention + capture)

Soil Loss (kg/year)

Phosphorus export (kg/ha/yr)

Phosphorus load (kg/yr)

Slope Area (ha)

Surface Slope Gradient (%)

Length of Slope (m)

Cropt Type Factor)

Tillage Type Factor

PRE Developed Area (ha) :

Phosphorus export (kg/ha/yr) :

Phosphorus load (kg/yr) :

Page 1 of 14/6/2023
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Development :535 Bayfield Street

Post Dev BMP
Updated : Sept 2014

Best Management Practices (BMP) Applied (and Rationale)

P Load  

Reduction 

(kg/yr)

RationaleP

coefficient

Treated 

Area %

Area (ha) P

coefficient

Residential

 1.34  100  0.41

Soakaways - Infiltration Trenches

 0.3360 %

Page 1 of 14/6/2023

Development Area P and BMP Summary
Updated : Sept 2014

Total PreDevelopment Area (ha):

PreDevelopment Area excluding Wetlands (ha):

Total PostDevelopment Area (ha):

Total Area treated by BMP's (ha):

Treated Area total:

Total PostDevelopment Load with BMP's (kg/yr)

Minimum P Load Reduction Required:

Total P Load Reduction with BMP's (kg/yr):

Total PostDevelopment Load (kg/yr):

Total PreDevelopment Load (kg/yr):

Conclusion :

 1.34

 1.34

 1.34

 1.34

 0.33

 0.76

 1.72

Net increase in P load, additional reduction is required.

 1.29

 2.05

 1.34

Page 1 of 14/6/2023
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Development :535 Bayfield Street

Post Dev Construction
Updated : Sept 2014

Sediment Control Measures - Filtration Controls

Storm Drain Inlet Protection

Sediment Control Measures - Perimeter Controls

Vehicle Tracking Control/Mud Mat

Interceptor Swale/Dike

Sediment Control Measures - Settling Controls

Ditch/Swale Sediment Trap

Rock Check Dam

Page 1 of 14/6/2023

Page 4 of 44/6/2023
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QUALITY CONTROL &
EROSION CONTROL

FIG-05

COMMERCIAL DEVELOPMENT
535 BAYFIELD STREET, BARRIE, ONTARIO

PETRO GOLD LTD.
261 ARNOLD AVE, VAUGHAN, ON L4J 1C3

21-7026 MARCH 2023Aplin & Martin Consultants Ltd.
405 - 55 St. Clair Ave. West, O.N. Canada M4V 2Y7

Tel: (416) 644-1900, Fax: (416) 644-1889, Email: general@aplinmartin.com

1:750



 

Storm Sewer Design Criteria 21-7026

Design Return Period: 15YEAR / 100 YEAR 1 of 1

MANNINGS "n"

Project No: Q10/100=RAIN SB

CAB

CITY OF BARRIE - RAINFALL INTENSITY Mar-23

Comments

SUM    
AxR

Rain Fall 
Int. "I"

Q5         

Q100   

Travel 
Time

Hydraulic 
Slope

Remarks

A R AxR Inlet Total I S DIA L Vcap Qcap Q5/Qcap Q100/Qcap Q100 5 YEAR

(ha) (ha) (ha) (min) (min) (mm/hr) (L/s) % mm m m/s (L/s) (min) % % % FLOW ROUTES

0.90 0.64 0.64 109.1 195.6

1.00 0.72 0.72 180.4 359.4

0.90 0.18 0.83 109.1 251.3

1.00 0.20 0.92 180.4 461.7

0.90 0.37 1.20 109.1 363.2

1.00 0.41 1.33 180.4 667.4

0.90 1.20 109.1 363.2

1.00 1.33 180.4 667.4

Location: 535 Bayfield St., Barrie 0.013

21-7026 N=0.00278 Designed by:

DRAINAGE SYSTEM DESIGN - RATIONAL METHOD CALCULATION SHEET

A&M Proj #

Project Title: Commercial Development Consultant: APLIN MARTIN Page:

Checked by:

Date:

Locations Sub-Catchments Flow Calculations Pipe Parameters

Flow RatiosSewer Design

From To

- CBMH1 MH1 A1 POST 0.72 10.0 10.0

Street

Maintenance 
Hole Sub-

Catchment 
No.

Tributary Area
Time of 

Concentration 

71% 131% 0.70% IN PIPE

- MH1 MH2 0.20

0.41 525 40.2 1.27 275.4 0.5

265.1 0.4 95% 174% 1.15% IN PIPE10.5

- MH2 MH3 0.41 11.0 11.3 0.50 600

11.0 0.38 525 32.1 1.22

1.18% IN PIPE26.4 1.54 434.2 0.3 84% 154%

11.3 11.3 64% 118% 1.18% IN PIPE- MH3 TANK 0.85 600 1.2 2.00 566.1 0.0

21-7026 -  Storm Sewer Design  APLIN  MARTIN
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CB CATCHMENT AREA PLAN

FIG-06

COMMERCIAL DEVELOPMENT
535 BAYFIELD STREET, BARRIE, ONTARIO

PETRO GOLD LTD.
261 ARNOLD AVE, VAUGHAN, ON L4J 1C3

21-7026 MARCH 2023Aplin & Martin Consultants Ltd.
405 - 55 St. Clair Ave. West, O.N. Canada M4V 2Y7

Tel: (416) 644-1900, Fax: (416) 644-1889, Email: general@aplinmartin.com

1:750



Grate DD-713B Inlet Capacity Evaluation 

Inlet Capture Rate (m3/s) for Grate DD-713B inlet ( on Sag) and Curb and Gutter Type B

Depth of
Ponding (m) Inlet Capacity (m3/s) 50% blockage

0 0 0.0000
0.01 0.0004 0.0002
0.02 0.0017 0.0009
0.03 0.0040 0.0020
0.04 0.0070 0.0035 Drainage Area for CB3
0.05 0.0110 0.0055 Area 1000 m2

0.06 0.0171 0.0086 RC 0.95
0.07 0.0250 0.0125 100-Year Intensity 180.44 mm/hour
0.08 0.0347 0.0174 Flow 0.0477 m3/s
0.09 0.0464 0.0232
0.1 0.0600 0.0300 Provided Catchbasin Capacity 0.08 m3/s
0.11 0.0726 0.0363
0.12 0.0853 0.0427 Number of CBs 1.00
0.13 0.0971 0.0486
0.14 0.1082 0.0541 Total Capacity 0.08 m3/s
0.15 0.1184 0.0592
0.2 0.1569 0.0785

Therefore the proposed catch basin can capture all
runoff from the drainage area accounting for 50%

blockage

0.25 0.1811 0.0906
0.3 0.2027 0.1014

0.35 0.2260 0.1130
0.4 0.2434 0.1217

0.45 0.2589 0.1294
0.5 0.2726 0.1363

0.55 0.2851 0.1426
0.6 0.2965 0.1482

0.65 0.3070 0.1535
0.7 0.3166 0.1583

0.75 0.3257 0.1628
0.8 0.3341 0.1671

0.85 0.3420 0.1710
0.9 0.3495 0.1748

0.95 0.3566 0.1783
1 0.3633 0.1817



Grate Twin Honeycomb Inlet Capacity Evaluation 

Inlet Capture Rate (m3/s) for Grate Twin Honeycomb inlet ( on Sag) and Curb and Gutter Type B

Depth of
Ponding (m) Inlet Capacity (m3/s) 50% blockage

0 0 0.0000
0.01 0.0108 0.0054
0.02 0.0167 0.0084
0.03 0.0233 0.0116
0.04 0.0402 0.0201 Drainage Area for CB4
0.05 0.0576 0.0288 Area 1800 m2

0.06 0.0789 0.0394 RC 0.95
0.07 0.0970 0.0485 100-Year Intensity 180.44 mm/hour
0.08 0.1239 0.0620 Flow 0.0858 m3/s
0.09 0.1479 0.0740
0.1 0.1716 0.0858
0.11 0.1951 0.0976 Provided Catchbasin Capacity 0.09 m3/s
0.12 0.2195 0.1097
0.13 0.2449 0.1225 Number of CBs 1.00
0.14 0.2687 0.1344
0.15 0.2961 0.1480 Total Capacity 0.09 m3/s
0.2 0.4987 0.2494

0.25 0.8029 0.4015

Therefore the proposed catch basin can capture all
runoff from the drainage area accounting for 50%

blockage

0.3 0.9674 0.4837
0.35 1.0076 0.5038
0.4 1.1095 0.5547

0.45 1.1995 0.5998
0.5 1.2802 0.6401

0.55 1.3533 0.6766
0.6 1.4201 0.7100

0.65 1.4816 0.7408
0.7 1.5385 0.7693

0.75 1.5916 0.7958
0.8 1.6412 0.8206

0.85 1.6879 0.8439
0.9 1.7319 0.8659

0.95 1.7735 0.8868
1 1.8130 0.9065



Grate DD-713B Inlet Capacity Evaluation 

Inlet Capture Rate (m3/s) for Grate DD-713B inlet ( on Sag) and Curb and Gutter Type B

Depth of
Ponding (m) Inlet Capacity (m3/s) 50% blockage

0 0 0.0000
0.01 0.0004 0.0002
0.02 0.0017 0.0009
0.03 0.0040 0.0020
0.04 0.0070 0.0035 Drainage Area for CB5
0.05 0.0110 0.0055 Area 100 m2

0.06 0.0171 0.0086 RC 0.95
0.07 0.0250 0.0125 100-Year Intensity 180.44 mm/hour
0.08 0.0347 0.0174 Flow 0.0048 m3/s
0.09 0.0464 0.0232
0.1 0.0600 0.0300 Provided Catchbasin Capacity 0.02 m3/s
0.11 0.0726 0.0363
0.12 0.0853 0.0427 Number of CBs 1.00
0.13 0.0971 0.0486
0.14 0.1082 0.0541 Total Capacity 0.02 m3/s
0.15 0.1184 0.0592
0.2 0.1569 0.0785

Therefore the proposed catch basin can capture all
runoff from the drainage area accounting for 50%

blockage

0.25 0.1811 0.0906
0.3 0.2027 0.1014

0.35 0.2260 0.1130
0.4 0.2434 0.1217

0.45 0.2589 0.1294
0.5 0.2726 0.1363

0.55 0.2851 0.1426
0.6 0.2965 0.1482

0.65 0.3070 0.1535
0.7 0.3166 0.1583

0.75 0.3257 0.1628
0.8 0.3341 0.1671

0.85 0.3420 0.1710
0.9 0.3495 0.1748

0.95 0.3566 0.1783
1 0.3633 0.1817



Grate Round Frame Inlet Capacity Evaluation 

Inlet Capture Rate (m3/s) for Grate Round Frame inlet ( on Sag) and Curb and Gutter Type B

Depth of
Ponding (m) Inlet Capacity (m3/s) 50% blockage

0 0 0.0000
0.01 0.0004 0.0002
0.02 0.0016 0.0008
0.03 0.0038 0.0019
0.04 0.0066 0.0033 Drainage Area for CBMH2
0.05 0.0103 0.0052 Area 200 m2

0.06 0.0161 0.0080 RC 0.95
0.07 0.0235 0.0118 100-Year Intensity 180.44 mm/hour
0.08 0.0326 0.0163 Flow 0.0095 m3/s
0.09 0.0436 0.0218
0.1 0.0564 0.0282 Provided Catchbasin Capacity 0.02 m3/s
0.11 0.0682 0.0341
0.12 0.0802 0.0401 Number of CBs 1.00
0.13 0.0913 0.0456
0.14 0.1017 0.0509 Total Capacity 0.02 m3/s
0.15 0.1113 0.0556
0.2 0.1475 0.0737

Therefore the proposed catch basin can capture all
runoff from the drainage area accounting for 50%

blockage

0.25 0.1702 0.0851
0.3 0.1905 0.0953

0.35 0.2124 0.1062
0.4 0.2288 0.1144

0.45 0.2433 0.1217
0.5 0.2563 0.1281

0.55 0.2680 0.1340
0.6 0.2787 0.1393

0.65 0.2885 0.1443
0.7 0.2976 0.1488

0.75 0.3061 0.1531
0.8 0.3141 0.1570

0.85 0.3215 0.1608
0.9 0.3285 0.1643

0.95 0.3352 0.1676
1 0.3415 0.1708



Hydroworks Sizing Summary

535 Bayfield

Barrie, ON

01-31-2023

Recommended Size:  HydroStorm HS 8

A HydroStorm HS 8 is recommended to provide 80 % annual TSS removal based on a drainage

area of 1.34  (ha) with an imperviousness of 91 % and Barrie WPCC, Ontario rainfall for the  

20 um to 2000 um par3cle size distribu3on.

The recommended HydroStorm HS 8 treats  92 % of the annual runoff and provides 81 % annual

TSS removal for the Barrie WPCC rainfall records and 20 um to 2000 um par3cle size distribu3on.

The HydroStorm has a headloss coefficient (K) of  1.04. Since a peak flow was not

specified, headloss was calculated using the full pipe flow of  .06 (m3/s) for the given  375 (mm)

pipe diameter at  .1% slope. The headloss was calculated to be  13 (mm) based on a flow  

depth of  375 (mm)  (full pipe flow).

This summary report provides the main parameters that were used for sizing. These parameters

are shown on the summary tables and graphs provided in this report.

If you have any ques3ons regarding this sizing summary please do not hesitate to contact

Hydroworks at 888-290-7900 or email us at support@hydroworks.com.

The sizing program is for sizing purposes only and does not address any site specific parameters such as hydraulic gradeline, tailwater submergence,  

groundwater, soils bearing capacity, etc. Headloss calcula�ons are not a hydraulic gradeline calcula�on since this requires a star�ng water level  

and an analysis of the en�re system downstream of the HydroStorm .

Page 1



TSS Removal Sizing Summary

TSS Particle Size Distribution

Page 2



Rainfall Station - Barrie WPCC, Ontario(1968 To 2007)

Site Physical Characteristics

Page 3



Dimensions And Capacities

Generic HS 8 CAD Drawing

Page 4



TSS Buildup And Washoff

Upstream Quantity Storage

Page 5



Other Parameters

Flagged Issues

None

Hydroworks Sizing Program - Version  5.7

Copyright Hydroworks, LLC, 2022

1-800-290-7900

www.hydroworks.com

Page 6



21-7026

Commercial Development

535 Bayfield St, Barrie, Ontario

Drainage Area 1.34 (ha)

Storage Volume 125.0 (m
3
/ha)

Required Storage 168.0

Top Length 20.0 m

Top Width 12.0 m

A1 240.0

Depth 2.0 m

Bottom Length 1.0

Bottom Width 10.0

A2 10.0

Provided Volume 177.2 m
3

Design Outcome OKAY

Sediment Trap Sizing

Trap Dimensions

AM Proj #

Project Title:

Project Location:



 

Verification Statement – Hydroworks® HS Hydrodynamic Separator 
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VERIFICATION 

STATEMENT 
 

GLOBE Performance Solutions 
Verifies the performance of 

 

 

 

Hydroworks® HydroStorm (HS) 

Hydrodynamic Separator 
Developed by Hydroworks, LLC  

Clark, NJ, USA 

 

 

In accordance with 

ISO 14034:2016 
Environmental management —  

Environmental technology verification (ETV) 

 

 

____________________________________ 

John D. Wiebe, PhD 

Executive Chairman 

GLOBE Performance Solutions 

 

May 15, 2018  

Vancouver, BC, Canada 

 

 

 

Verification Body  

GLOBE Performance Solutions 

404 – 999 Canada Place | Vancouver, B.C | Canada |V6C 3E2 



 
 
ISO 14034:2016 – Environmental management – Environmental technology verification (ETV) 
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Technology description and application 
 

The Hydroworks® HydroStorm (HS) Hydrodynamic Separator is a concrete cylindrical device with an 

annular pre-treatment channel, an inner chamber, and lower collection sump.  A schematic of the HS 4 

test unit is shown in Figure 1.  The pre-treatment channel extends below the outlet pipe invert and 

contains three intermediate low-flow weirs (flush with the outlet invert), and two downstream higher 

bypass weirs that extend above the outlet invert. The higher weirs bypass high flows to prevent oil and 

solids from being scoured out of the separator.   

 

As water enters the unit through one or more inlets, coarser solids immediately start to settle below a 

horizontal grate extending from the inlet to two sets of lower weirs near the outlet pipe.  The grating is 

positioned over the pre-treatment channel to help displace the inflow turbulence and protect the 

captured sediment from scour.  Openings are located on the horizontal plate upstream of each weir to 

allow the flow to be conveyed into the inner chamber and lower sump.  The weirs are positioned to 

create a counter clockwise rotation of water in the inner chamber to minimize turbulence and maximize 

settling.  After water spirals down the inner chamber to the main settling chamber towards the floor of 

the separator where it deposits suspended sediments, it flows upwards between the wall of the unit and 

the outer edge of the disk extended from the inner chamber and through an arced opening at the 

bottom of the pre-treatment disk, downstream of the bypass weirs, where it is conveyed into the outlet 

pipe.  An annular secondary horizontal plate with 32% of open-perforations is located within the lower 

sump to protect the collected sediment from scour.  Oil and light liquids enter the inner chamber 

through the holes, reaching the bottom of the pre-treatment area and rises to the top of the water level 

where they are trapped.   

 

Figure 1: Schematic of the Hydroworks® HS4 Hydrodynamic Separator treatment unit tested as part of 

this verification. 
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Performance conditions 
 

The data and results published in this Technology Fact Sheet were obtained from the testing program 

conducted on the Hydroworks® HS4 Hydrodynamic Separator, in accordance with the Procedure for 

Laboratory Testing of Oil-Grit Separators (Version 3.0, June 2014). The Procedure was prepared by the 

Toronto and Region Conservation Authority (TRCA) for the Canadian Environmental Technology 

Verification Program.  A copy of the Procedure may be accessed on the Canadian ETV website at 

www.etvcanada.ca. 

 

Performance claim(s) 
 

Capture test1: 

 

During the capture test, the Hydroworks® HS Hydrodynamic Separator, with a false floor set to 50% of 

the manufacturer’s recommended maximum sediment storage depth and a constant influent test 

sediment concentration of 200 mg/L, removes 69, 64, 60, 56, 46, 41, and 36 percent of influent sediment 

by mass at surface loading rates of 40, 80, 200, 400, 600, 1000, and 1400 L/min/m2, respectively.   

 

Scour test1:  

 

During the scour test, the Hydroworks® HS Hydrodynamic Separator, with 10.2 cm (4 inches) of test 

sediment pre-loaded onto a false floor reaching 50% of the manufacturer’s recommended maximum 

sediment sump storage depth and sediment loaded onto the pre-treatment channel emulating 

depositional pattern of the 40 L/min/m2 capture test, generate corrected effluent concentrations of 22.4, 

28.5, 20.0, 19.1, and 24.4 mg/L at 5-minute duration surface loading rates of 200, 800, 1400, 2000, and 

2600 L/min/m2, respectively. 

 

Light liquid re-entrainment test1: 

 

During the light liquid re-entrainment test, the Hydroworks® HS Hydrodynamic Separator with 

surrogate low-density polyethylene beads preloaded within the inner chamber, representing a floating 

light liquid volume equal to a depth of 50.8 mm over the sedimentation area, retains 100, 99.9, 95.4, 

95.7, and 97.5 percent of loaded beads by mass during the 5-minute duration surface loading rates of 

200, 800, 1400, 2000, and 2600 L/min/m2, respectively. 

 

Performance results 
 

The test sediment consisted of ground silica (1 – 1000 micron) with a specific gravity of 2.65, uniformly 

mixed to meet the particle size distribution specified in the testing procedure. The Procedure for 

Laboratory Testing of Oil Grit Separators requires that the three sample average of the test sediment 

particle size distribution (PSD) meet the specified PSD percent less than values within a boundary 

threshold of 6%. The comparison of the average test sediment PSD to the CETV specified PSD in  

Figure 2indicates that the test sediment used for the capture and scour tests met this condition.   

 

 

 

                                                           
1
 The claim can be applied to other units smaller or larger than the tested unit as long as the untested units meet the scaling 

rule specified in the Procedure for Laboratory of Testing of Oil Grit Separators (Version 3.0, June 2014) 

http://www.etvcanada.ca/
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Figure 2. The three sample average particle size distribution (PSD) of the test sediment used for the 

capture and scour test compared to the specified PSD. 

 

The capacity of the device to retain sediment was determined at seven surface loading rates using the 

modified mass balance method. This method involved measuring the mass and particle size distribution 

of the injected and retained sediment for each test run. Performance was evaluated with a false floor at 

0.15 m from the bottom, simulating the technology filled to 50% of the manufacturer’s recommended 

maximum sediment storage depth. The test was carried out with clean water that maintained a sediment 

concentration below 20 mg/L. Based on these conditions, removal efficiencies for individual particle size 

classes and for the test sediment as a whole were determined for each of the tested surface loading 

rates (Table 1).       

 

In some instances, the removal efficiencies were above 100% for certain particle size fractions. These 

discrepancies are not unique to any one test laboratory and may be attributed to errors relating to the 

blending of sediment, collection of representative samples for laboratory submission, and laboratory 

analysis of PSD. Due to these errors, caution should be exercised in applying the removal efficiencies by 

particle size fraction for the purposes of sizing the tested device (see Bulletin # CETV 2016-11-0001). 

The results for “all particle sizes by mass balance” (see Table 1 and 2) are based on measurements of 

the total injected and retained sediment mass, and are therefore not subject to blending, sampling or 

PSD analysis errors. 
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http://etvcanada.ca/wp-content/uploads/2016/11/ETV-Bulletin-CETV-2016-11-0001.pdf
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Table 1. Removal efficiencies (%) of the HS4 unit at specified surface loading rates. 

Particle size 

fraction (µm) 

Surface loading rate (L/min/m2) 

40 80 200 400 600 1000 1400 

>500 73 100* 98 67 100* 100* 26 

250 - 500 100 100* 92 64 100* 98 48 

150 - 250 100* 75 89 72 89 60 69 

105 - 150 94 100* 100* 100* 78 99 91 

75 - 105 96 76 79 95 68 54 46 

53 - 75 87 100* 100* 100* 56 69 65 

20 - 53 71 54 46 44 19 14 10 

8 - 20 38 23 15 8 2 2 2 

5 – 8 13 6 1 1 0 0 0 

<5 8 0 0 0 0 0 0 

All particle sizes by 

mass balance 68.6 64.0 60.0 56.1 46.1 41.2 35.7 
* Removal efficiencies were calculated to be above 100%.  Calculated values ranged between 103 and 194% (average 128%).  See 

text and Bulletin # CETV 2016-11-0001 for more information. 

 
Figure 3 compares the particle size distribution (PSD) of the three sample average of the test sediment 

to the PSD of the sediment retained by the HS4 unit at each of the tested surface loading rates.  As 

expected, the capture efficiency for fine particles in the unit was generally found to decrease as surface 

loading rates increased. 

 

 
Figure 3. Particle size distribution of sediment retained in the HS4 unit in relation to the injected test 

sediment average. 
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For the sediment scour and re-suspension test, two tests were conducted. The first test was conducted 

with the secondary plate used in the capture tests.  The second used a perforated secondary plate. Since 

sediment during the capture tests was found to settle in the pre-treatment channel, and in roughly the 

same quantities on the secondary plate and collection sump, all three of these surfaces were preloaded 

with sediment during the first test.  The pre-treatment channel only captures coarse sediment.  

Therefore, this area was pre-loaded with sediment having a PSD similar to the PSD of the sediment that 

settled in this area during the 40 L/min/m2 SLR sediment capture test.  The pre-loaded sediment in the 

pre-treatment channel was shaped and leveled to correspond with sedimentation patterns and depths 

observed by the laboratory technician during the 40 L/min/m2 SLR capture test.  It should be noted that 

the actual sediment preloaded in this area was finer than the PSD of sediment captured in the same area 

during the 40 L/min/m2 SLR capture test, particularly for particle sizes less than the median size.   Both 

the sump and secondary plate were pre-loaded with the 1-1000 µm sediment mix to a depth of 10.2 cm.  

The preloaded sediment in the lower sump was placed on a false floor to mimic a device filled to 50% of 

the manufacturer’s maximum recommended sediment storage depth. 

 

After pre-loading the sediment, clean water was run through the device at five SLRs over a 25 minute 

period. At each SLR, five effluent samples were collected over a four minute interval (one per minute) 

with the first sample collected at the beginning of each flow rate, and the last collected just prior to the 

one minute transition to the next flow rate or end of the test.  Effluent samples were analyzed for 

Suspended Sediment Concentration (SSC) and PSD by methods prescribed in the Procedure. The effluent 

samples were subsequently adjusted based on the background concentration of the influent water and 

the smallest 5% of particles captured during the 40 L/min/m2 sediment capture test (7 um), as per the 

method described in Bulletin # CETV 2016-09-0001.   

 

Measurements of sediment depths in the sump after the first test showed that most of the sediment 

from the secondary plate was carried into the lower sump.  During this process, the fine sediment was 

likely re-suspended and carried out of the unit with the flow.  The average adjusted effluent suspended 

sediment concentrations for each SLR ranged from 11.3 mg/L at the 200 L/min/m2 SLR to 196.7 mg/L at 

the 1400 L/min/m2 SLR.  Effluent SSCs declined after the 1400 L/min/m2 SLR because the unit begins to 

bypass flow at this rate.  It should be noted that this was a very conservative test as sediment was 

preloaded in three areas, rather than in the lower sump alone, and the preloaded sediment on the pre-

treatment channel and secondary plate had a finer PSD than the sediment found to settle in these areas 

during the lowest SLR capture test. 

   

The second sediment scour test was conducted on an identical unit but with a 32% open-area 

perforated secondary plate of the same size and orientation as the solid plate used in the first test.  The 

perforated plate was intended to allow most of the sediment to settle in the lower sump, while still 

protecting against sediment scour, and not affecting the capacity of the unit to capture sediment. A 

second capture test was run at the 600 L/min/m2 SLR to confirm that the perforated plate would have 

the same flow characteristics and removal efficiencies as the solid plate.  Results of this comparison 

presented in Table 2 show that removal efficiencies were not affected and that the collection sump was 

receiving the majority of sediment transported into the lower chamber.  Based on the observed 

sediment deposition zones, the second repeat test with the perforated plate had sediment preloaded in 

the pre-treatment channel and the lower collection sump only (i.e. the major deposition zones).  The 

collection sump was preloaded with 10.2 cm of the 1- 1000 µm test sediment mix, as in the first test, 

and the pre-treatment channel was preloaded in much the same way as the first test, but with a 

sediment PSD that more closely mimicked the PSD of sediment observed to settle in this area during 

the 40 L/min/m2 sediment capture test. 
 

 
 

http://etvcanada.ca/wp-content/uploads/2016/10/ETV-Bulletin-CETV-2016-09-0001.pdf
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Table 2: Injected mass captured at the 600 L/min/m2 SLR for two different configurations of the 

secondary plate 
Secondary 

Plate type 

Target 

Surface 

Loading 

Rate 

(L/min/m2) 

Tested 

Flow Rate  

(L/min) 

Removal 

Efficiency 

(%) 

Pre-

treatment 

Channel 

 (%) 

Secondary 

Plate  

(%) 

Outlet 

Dispersion 

Plate (%) 

Collection 

Sump  

(%) 

Solid Plate 600 736.2 46.1 24.7 8.5 3.1 9.9 

Perforated 

Plate 
600 740.9 45.9 25.8 2.7 3.0 14.5 

 

Results of the second test are presented in Table 3.  Background concentrations were maintained below 

10.5 mg/L.  The average adjusted effluent suspended sediment concentrations ranged from 19.1 to 28.5 

mg/L.  Since the commercially available unit will have a perforated secondary plate, these concentrations 

are the appropriate values to consider for approvals. The verifier acknowledges that the sediment 

capture removal efficiencies were not all tested with the perforated plate (see variance notes below), 

but that the repeat test results at the 600 L/min/m2 SLR and a statement from the independent test 

laboratory were sufficient to provide reasonable confidence that the added perforations in the 

secondary plate would have negligible influence on sediment removal efficiencies.   

 
Table 3. Scour test adjusted effluent sediment concentrations 

Run 

Surface 

loading rate 

(L/min/m2) 

Run time 

(min) 

Background 

sample 

concentration 

(mg/L)a 

Average adjusted effluent 

suspended sediment 

concentration (mg/L)b
 

1 200 5 3.6 22.4 

2 800 5 8.9 28.5 

3 1400 5 7.6 20.0 

4 2000 5 10.4 19.1 

5 2600 5 6.0 24.4 

a Background concentrations shown here are approximate values based on graphical interpolation  
b
The adjusted effluent suspended sediment concentration represents the actual measured effluent concentration minus the background 

concentration.  For more information see Bulletin # CETV 2016-09-0001.  Adjusted concentrations were only calculated for the average of the 
five samples collected per surface loading rate. 
 
The results of the light liquid re-entrainment test used to evaluate the unit’s capacity to prevent re-

entrainment of light liquids are reported in Table 4. The test involved preloading 58.3 L (corresponding 

to a 5 cm depth over the collection sump area of 1.17m2) of surrogate low-density polyethylene beads 

(Dow Chemical Dowlex™ 2517) within the inner chamber and running clean water through the device 

continuously at five surface loading rates (200, 800, 1400, 2000, and 2600 L/min/m2). Each flow rate was 

maintained for 5 minutes with approximately 1 minute transition time between flow rates (30 minutes 

total). The effluent flow was screened to capture all re-entrained pellets throughout the test.  Results 

showed maximum re-entrainment of 4.6% at 1400 L/min/m2, which is the highest SLR without bypass.  

Re-entrainment decreased at subsequent SLRs as bypass volumes increased. 

 

http://etvcanada.ca/wp-content/uploads/2016/10/ETV-Bulletin-CETV-2016-09-0001.pdf
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Table 4. Light liquid re-entrainment test results for the HS4 

Surface 

Loading Rate 

(L/min/m2) 

Time Stamp 

(min) 

Amount of Beads Re-entrained 

Mass (g) Volume (L) 

% of Pre-

loaded Mass 

Re-entrained 

% of Pre-

loaded Mass 

Retained 

200 1:00 – 6:00 0 0 0.00 100 

800 7:00 – 12:00 49 0.1 0.1 99.9 

1400 13:00 – 18:00 1523 2.7 4.6 95.4 

2000 19:00 – 24:00 1445 2.5 4.3 95.7 

2600 25:00 – 30:00 847 1.5 2.5 97.5 

Interim Collection Net 39 0.1 0.1 99.9 

  

Total Re-entrained 
3902 6.8 11.7 -- 

Total Retained 29,497 51.5 -- 88.3 

Total Loaded 33,399 58.3 -- -- 

 

Variances from testing Procedure 
 

The following deviations from the Procedure for Laboratory Testing of Oil-Grit Separators (Version 3.0, June 

2014) have been noted: 

 

1. The Procedure stipulates that the tested device “must be a full scale, commercially available 

device with the same configuration and components that would be typical for an actual 

installation.”  As noted above, the sediment capture tests were conducted with a solid 

secondary plate.  The solid secondary plate was later modified to a 32% open area perforated 

plate to reduce sediment settling on the plate, while continuing to provide scour prevention.  As 

described above, the scour test was repeated with the perforated secondary plate, but the 

sediment capture test was only repeated at the 600 L/min/m2 SLR (i.e. one of seven tested 

SLRs).  Removal efficiency results for the repeat test showed very close correspondence with 

the earlier test using the solid plate and much of the sediment that previously settled on the 

secondary plate was deposited in the lower collection sump (see Table 2).  The independent 

laboratory provided the following statement regarding the potential for the added perforations 

to affect sediment removal efficiencies: “Taking into account the close proximity of the plate to 

the collection sump, as well as our knowledge of sediment transport, it is expected that the 

deposited sediment would have settled in the lower sump, with no impact on removal efficiency, 

if the plate was removed.”  While the verifier acknowledges that stronger evidence would have 

been provided by additional repeat testing at a lower and higher SLR, the close correlation 

between the original and repeat test, combined with the statement from the lab were sufficient 

to provide reasonable confidence that adding the perforations would not likely have changed the 

capture test results significantly.   
 

2. The repeat test at the 600 L/min/m2 SLR had background concentrations exceeding the 20 mg/L 

threshold during the last half of the test.  The exceedances occurred in 4 of the 8 samples 

collected, reaching a maximum of 28.4 mg/L.  The experimental apparatus is a closed loop 

system.  Therefore, the sediment in the background samples consists of fine particles not 

captured by the device, and would therefore not likely bias the mass balance results.   
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3. It was necessary to change flow meters during the sediment scour and light liquid re-

entrainment test, as the required flows exceeded the minimum and/or maximum range 
of any single meter. When the flow capacity of the selected meter was reached, the 
flow was shut down over a period of approximately 10 seconds and all flow data saved.  
The next data acquisition file was executed and flow increased at a rate that 
corresponded to reaching each previous target flow after a period of 1-minute. This 

procedure was approved by CETV prior to testing, in recognition that most particles susceptible 

to scour at low flows would not be in the sump at higher flows.  Similarly, re-entrainment of the 

oil beads was not expected to be significantly affected by the flow meter change.  
 

4. As part of the capture test, evaluation of the 40 and 80 L/min/m2 surface loading rate was split 

into 3 and 2 parts, respectively, due to the long duration needed to feed the required minimum 

of 11.3 kg of test sediment into the unit. At the end of the first and second parts of the test, the 

flow rates were gradually shutdown to prevent capture of particles that would have been 

washed out under normal circumstances. The amended procedure was reviewed and approved 

by the verifier prior to testing. 
 

Verification 
 

The verification was completed by the Verification Expert, Toronto and Region Conservation Authority, 

contracted by GLOBE Performance Solutions, using the International Standard ISO 14034:2016 

Environmental management -- Environmental technology verification (ETV). Data and information 

provided by Hydroworks, LLC to support the performance claim included the following: Performance 

test report prepared by Alden Research Laboratory, Inc., and dated February 2018. This report is based 

on testing completed in accordance with the Procedure for Laboratory Testing of Oil-Grit Separators 

(Version 3.0, June 2014). 
 

What is ISO14034:2016 Environmental management – 

Environmental technology verification (ETV)? 
 

ISO 14034:2016 specifies principles, procedures and requirements for environmental technology 

verification (ETV), and was developed and published by the International Organization for Standardization 

(ISO). The objective of ETV is to provide credible, reliable and independent verification of the 

performance of environmental technologies. An environmental technology is a technology that either 

results in an environmental added value or measures parameters that indicate an environmental impact. 

Such technologies have an increasingly important role in addressing environmental challenges and 

achieving sustainable development. 
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For more information on the Hydroworks® 

HS Hydrodynamic Separator please contact: 
 

Hydroworks, LLC  

136 Central Ave., 2nd FL 

Clark, NJ  

07066 USA 

Tel: 888-290-7900 

Email: info@hydroworks.com 

www.hydroworks.com 
 

For more information on ISO 14034:2016 / ETV 

please contact: 
 

GLOBE Performance Solutions 

404 – 999 Canada Place 

Vancouver, BC 

V6C 3E2  Canada 

Tel: 604-695-5018 / Toll Free: 1-855-695-5018 

etv@globeperformance.com 

www.globeperformance.com 

  
Limitation of verification 

GLOBE Performance Solutions and the Verification Expert provide the verification services solely on the basis of the information 

supplied by the applicant or vendor and assume no liability thereafter. The responsibility for the information supplied remains 

solely with the applicant or vendor and the liability for the purchase, installation, and operation (whether consequential or 

otherwise) is not transferred to any other party as a result of the verification.  
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BARR Plastics Inc.
31192 S Fraser Way A
BC V2T 6L5 Abbotsford
Canada

E-Mail: robin.gill@barrplastics.com

Data

2023/02/10

Your project 535 Bayfield Street realized with
EcoBloc Inspect smart

Object adress:

535 Bayfield Street

Barrie
Canada

Application
Attenuation

Loading
40 t / HS-20

Installation parameters
Earth covering: 0.50 - 2.25 m

Outflow
TBC

Product selection
EcoBloc Inspect smart

Tank sizes
Width: Irregular Shape - See Attached 

Length: Irregular Shape - See Attached 

Height: 0,70 m

Layers: 2

Tank volume
Gross: 722,52 m³

Net: 691,74 m³

Area: 1036.80 m2 

Inspection and cleaning
QTY 5 SMART SHAFTS - SEE 

ATTACHED DETAIL ON HOW 

TO INSTALL

Inlet
DN 600 / 24" : 1

DN 250 / 10" : 1

Outlet
DN 375 / 18" : 1

REV 1



Tel.: + 49 7641 589 - 0 
Fax.:+ 49 7641 589 - 50 
mail@graf.info 
www.graf.info 

Otto Graf GmbH 
Kunststofferzeugnisse 
Carl-Zeiss-Straße 2-6 
DE-79331 Teningen 

 

 

 
Bestätigung 
Confirmation · Conformité · Conformidad 

Teningen, October 2020 

Oliver Eichkorn 
Chief Eng. Stormwater management 
 

 

 

Hereby GRAF Company confirms that the GRAF EcoBloc Inspect smart can be used to 
construct an underground infiltration structure. This confirmation is subject to the relevant and 
national authorities of the country of installation. 

Due to its chemical passivity and its high consistency regarding environmental influences, the 
material is especially suitable as storage for rainwater attenuation and infiltration. 

The installation window of the EcoBloc Inspect smart applies as follows: 

Class HS-20 (AASHTO) HS-25 (AASHTO) 

min. earth covering 1' 7.7'' (500 mm) 2' 7.5'' (800 mm) 

max. earth covering 7' 4.5'' (2250 mm) 6' 6.7'' (2000 mm) 

max. installation depth 16' 4.8'' (5000 mm) 16' 4.8'' (5000 mm) 

GRAF Infiltration modules are used in hundred-thousands of installations for the last 15 years 
without any complaints worldwide. 
 

mailto:mail@graf.info
http://www.graf.info/
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Date
Datum 2023.02.10

Application
Anwendung

Volume Gross/Brutto 
Volumen Netto/Net

722.52 m³
691.74 m³

Unit
Einheit m

Otto Graf GmbH
Carl-Zeiss-Str. 2-6
DE-79331 Teningen
cosma@graf.info
www.graf.info

Please note that this is an automatically generated draft drawing. 
The document is not part of a contract or an intended contract with the customer. 

The installation conditions must be checked by a local expert before installation! 
The respective installation regulations according to our installation instructions must be observed. 
No liability can be assumed for unknown geographic conditions and pipelines. 

Emergency overflows and vents may be undersized. 
Please also check the height of the drawn emergency overflows for any backwater in the supply line.

DIN A3

8,80 m8,80 m8,80 m

20,00 m20,00 m20,00 m

2,40 m2,40 m2,40 m

2,40 m2,40 m2,40 m

54,40 m54,40 m54,40 m

22,40 m22,40 m22,40 m
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Note:

Reference current installation instructions

for proper installation practices

HS-20

max. load

Finished road surface

Suitable materials for road base:

·

Top fill:

·

·
·

·

·

Construction engineer to specify road base for vehicular traffic

according to prevalent guidelines

Filling material with a maximum weight of unit volume of 124.86 lbs/ft3 [20 kN/m3]

and an angle of friction of φ ≥ 30° for 2' 7.5" [500 mm]

minimum depth for HS-20 loading

Free from foreign objects

Installed in 11.8" [300 mm] lifts static rolled or plate tamped

Non-woven geotextil/ geomembrane:

protection of the geomembrane and to make the system watertight

Side backfill:

· Gravel with a grit 0.31 - 0.63" [8 mm/16 mm]

·
·

Leveling bed:

·

·

11.8" [300 mm] minimum perimeter; free from foreign objects;

Installed in 11.8" [300 mm] lifts evenly around basin; rolled or

plate tamped

Gravel with a grit 0.31"/ 0.63" [8 mm/16 mm]

· 3" - 4" [80 - 100 mm] minimum depth

·

Prepared sub-grade/ base:

·

11.8" [300 mm]

min. side backfill

Note:

Utilization of compression equipment with activated

vibration motor is not permitted.

Note:

The excavation bed must always be prepared as a horizontal, level pit with load bearing

capacity.

Level and free from sharp objects, larger stones or similar foreign objects

Rolled or plate tamped

Excavation to be smooth & level, free from foreign objects
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  Application infiltration: completely wrapped in geotextile in order to

prevent the ingress of dirt particles into the system

Application attenuation: 3 layer built up

(geotextile-geomembrane-geotextile) in order to guarantee

Attenuation (Detention) tank with EcoBloc Inspect smart



45° 45°

40 [1,6] 40 [1,6]

Otto Graf GmbH
Carl-Zeiss-Str. 2-6
DE-79331 Teningen
mail@graf.info
www.graf.info

Artikel-Nr.
product no.
article no.
articulo no.

D

GB

+/- 3%

gezeichnet, drawn Gewicht, weight

Toleranz, toleranceDatum, date Maßstab, scale

revision

Einheiten, units   mm [inch]  gal. = US gal.M 1:20

ISC

Inspektionsschacht DN200

Inspection DN200

2016.06.02

INSPECTION/ CLEANOUT ACCESS OPTION - OPTION#2 PLEASE REFER TO CIVIL DWGS FOR PIPE SIZE



  300

(11,9")

 200

(7,9")

   HS-20 max. load

  1

  2  3

  4

  5

1. Telescopic-dome shaft

  6

2. Shaft cover &

compensating ring

3. Road surface

4. Concrete layer

5. Gravel

6. 12" Extension

Note:

A concrete pad surrounding the telescoping shaft, supporting the
shaft flange is required  -  8” thick  x  a min. 12” wide all
around the shaft. To be reviewed and designed by project Engineer.

 TELE. DOME SHAFT

   INSTALL DETAIL

TR26B - FRAME

TR26E - COVER

      PRODUCT & DWG SOURCE: WESTVIEW SALES LTD

TR26B - CONC.

RING

      PRODUCT & DWG SOURCE: WESTVIEW SALES LTD

      ALL GRADE RINGS ARE MANUFACTURED

      TO ASTM C 478 SPECIFICATION.

      ALL GRADE RINGS SHOWN ARE

      51 MM THICK RISER RINGS ARE

      STACKABLE.

      MINIMUM CONCRETE STRENGTH: 27.6 MPa

      ALL DIMENSIONS ARE IN MILLIMETERS

      PROD. & DWG SOURCE: LANGLEY CONCRETE

  SHAFT COVER & COMPENSATING  RING  DETAIL

381 (15,0")

DN400

DN315

660 (26,0")

355 (14,0")

80-100 (3 -4")

305 (12,0")

  300

(11,9")

 200

(7,9")

min. 800 (2' 7,5")

max. 1500 (4' 11.1")

Eco bloc tank

max. 5000

 (16' 4,8")

100 (3")

according to

prevalent guidelines

   HS-20

max. load

  300

(11,9")

min. side

 backfill

VARIO SHAFT + DOME SHAFT INSTALLATION DETAIL

BARR
Plastics Inc.

Customer Drawing Approval

Barr Plastic Inc.

Customer

DATE:

DRAWING TITLE:

PROJECT:

SCALE:

DRAWING REF:

CLIENT:

REV:

ALL INFORMATION CONTAINED IN THIS DRAWING IS STRICTLY CONFIDENTIAL AND PROPERTY OF BARR PLASTICS INC. NO PART SHALL BE COPIED OR REPRODUCED WITHOUT THE WRITTEN CONSENT OF BARR PLASTICS INC.
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TELESCOPIC-DOME SHAFT

INSTALLATION

ALL DIMENSIONS IN MM (IN)

INSPECTION/ CLEANOUT OPTION#1 -  VARIO SHAFT ASSY. (RECOMMENDED)



Shaft system
EcoBloc Inspect smart plus shaft and Vario 800 flex shaft

Can be positioned in any location

No additional excavation

Flexible use as
filter-, inlet- and inspection shaft

Visible service direction on 
the base plate

Infiltration inlet module 
DN 600

Telescopic dome shaft

Telescopic seal

Extension

Cover plate

SHAFT ACCESSORIES

PAGE 20
Can be rotated 360°

EcoBloc Inspect smart  
plus shaft

Connection surfaces up to DN 2501)

400 mm

 up to DN 400

600 mmClear width

Inspection crossways 
possible

Usable as 
choke drain shaft

Fully integrated
shaft system

Vario 800 flex
shaft

1) �Via inflow module up to DN 300 and with an adapter plate possible up to DN 600

Can be rotated 360°

Vario 800 flex, base/cover plate set
base- and cover plate for Vario 800 flex shaft

Item Colour Item no.

Set consisting out of Vario base- and cover plate grey 450052

Vario 800 flex, type 2
shaft body for two or more layer of EcoBloc system

Volume
[litres]

Length
[mm]

Width 
[mm]

Height
[mm]

Weight
[kg] Colour Item no.

420 800 800 660 27 grey 450051

EcoBloc Inspect smart base plate
Base plate for constructing a system using the 
EcoBloc Inspect smart family.

Volume
[litres]

Length
[mm]

Width 
[mm]

Height
[mm]

Weight
[kg] Colour Item no.

24 800 800 40 4 black 402501

EcoBloc Inspect smart plus shaft
The reinforced module for implementing large storage volumes 
with shallow earth coverings or deep installation depths.

Volume
[litres]

Length
[mm]

Width 
[mm]

Height
[mm]

Weight
[kg] Colour Item no.

211 800 800 330 8.5 black 450151

EcoBloc Inspect smart plus shaft cover plate
Universal component that forms the top connection to
all EcoBloc Inspect smart plus shafts.

Item Weight
[kg] Colour Item no.

EcoBloc Inspect smart shaft cover plate 5 black 450160

EcoBloc Inspect smart sides
The sides of an EcoBloc Inspect smart system are closed using 
end plates. Additional DN 100/125/150/200/250 connections.

Item Colour Item no.

EcoBloc Inspect smart end plates (set of 2) black 402503

Base plate

smart plus ultrasmart plusCompatibility

Vario 800 flex, type 1
shaft body for one or more layer of EcoBloc system

Volume
[litres]

Length
[mm]

Width 
[mm]

Height
[mm]

Weight
[kg] Colour Item no.

230 800 800 355 16 grey 450050

1918 Otto Graf GmbHOtto Graf GmbH 1918 Otto Graf GmbHOtto Graf GmbH



                       

               FIG#1: INSPECTION/ VENT PORTS                                            FIG#2: PIPE BOOT TO SEAL LINER AND PIPE STUB 

 

                  

                FIG#3: PIPE ADAPTER INSTALLATION                                                FIG#4: PIPE ADAPTER PLATE 
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sketches, are for information purposes only and are not binding. The document is not part of a contract or an intended contract with the customer. In particular, 
the customer is responsible for having technical recommendations checked by specialists (e.g. engineers / architects) for the specific application. Our general 
terms of delivery and payment apply to all of our deliveries and services. Further information can be found in the general terms and conditions, which can be 
found at www.graf-water.com.

Project 543 – Multi-Residential Dev – Canada – 2021/09/02
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Please note that this is an automatically generated document. The information contained, such as product descriptions, sample calculations and project 
sketches, are for information purposes only and are not binding. The document is not part of a contract or an intended contract with the customer. In particular, 
the customer is responsible for having technical recommendations checked by specialists (e.g. engineers / architects) for the specific application. Our general 
terms of delivery and payment apply to all of our deliveries and services. Further information can be found in the general terms and conditions, which can be 
found at www.graf-water.com.

Project 543 – Multi-Residential Dev – Canada – 2021/09/02



EcoBloc Inspect smart Configurator COSMA

Twnhouse & Rowhome DvlpmentAttachments

Seite: 1 / 1

Please note that this is an automatically generated document. The information contained, such as product descriptions, sample calculations and project 
sketches, are for information purposes only and are not binding. The document is not part of a contract or an intended contract with the customer. In particular, 
the customer is responsible for having technical recommendations checked by specialists (e.g. engineers / architects) for the specific application. Our general 
terms of delivery and payment apply to all of our deliveries and services. Further information can be found in the general terms and conditions, which can be 
found at www.graf-water.com.

Project 667 – Twnhouse & Rowhome Dvlpment – Canada – 2021/10/18



240 - CORNER MEADOWS MR NEAttachments

EcoBloc Inspect smart Configurator COSMA
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Please note that this is an automatically generated document. The information contained, such as product descriptions, sample calculations and project sketches,
are for information purposes only and are not binding. The document is not part of a contract or an intended contract with the customer. In particular, the customer is
responsible for having technical recommendations checked by specialists (e.g. engineers / architects) for the specific application. Our general terms of delivery and
payment apply to all of our deliveries and services. Further information can be found in the general terms and conditions, which can be found at www.graf-
water.com.

Project 2038 – 240 - CORNER MEADOWS MR NE – Canada – 2022/05/27
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Please note that this is an automatically generated document. The information contained, such as product descriptions, sample calculations and project sketches,
are for information purposes only and are not binding. The document is not part of a contract or an intended contract with the customer. In particular, the customer is
responsible for having technical recommendations checked by specialists (e.g. engineers / architects) for the specific application. Our general terms of delivery and
payment apply to all of our deliveries and services. Further information can be found in the general terms and conditions, which can be found at www.graf-
water.com.

Project 3659 – 535 Bayfield Street – Canada – 2023/02/10

Pos. Description Article No. Pieces

1 EcoBloc Inspect smart 402500 3230 pcs.

4 EcoBloc Inspect smart base plate 402501 1620 pcs.

5 EcoBloc Inspect smart end plates (Set 2 pcs.) 402503 202 pcs.

Article overview: Blocks and accessories 535 Bayfield Street

6  EcoBloc connectors  9414 pcs.

   
602  EcoBloc connectors (Set 25pcs.)  402018  1 pcs.
604  EcoBloc connectors (Set 200 pcs.)  402025  47 pcs.



EcoBloc Inspect smart Configurator COSMA
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Please note that this is an automatically generated document. The information contained, such as product descriptions, sample calculations and project sketches,
are for information purposes only and are not binding. The document is not part of a contract or an intended contract with the customer. In particular, the customer is
responsible for having technical recommendations checked by specialists (e.g. engineers / architects) for the specific application. Our general terms of delivery and
payment apply to all of our deliveries and services. Further information can be found in the general terms and conditions, which can be found at www.graf-
water.com.

Project 3659 – 535 Bayfield Street – Canada – 2023/02/10

Pos. Description Article No. Pieces

10 EcoBloc Inspect smart plus shaft 450151 10 pcs.

11 EcoBloc Inspect smart cover 450160 5 pcs.

32 Extension module 1000 DN 630 371015 5 pcs.

37 Telescopic dome shaft truck 371021 5 pcs.

Article overview: Shafts & accessories 535 Bayfield Street



EcoBloc Inspect smart Configurator COSMA
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Please note that this is an automatically generated document. The information contained, such as product descriptions, sample calculations and project sketches,
are for information purposes only and are not binding. The document is not part of a contract or an intended contract with the customer. In particular, the customer is
responsible for having technical recommendations checked by specialists (e.g. engineers / architects) for the specific application. Our general terms of delivery and
payment apply to all of our deliveries and services. Further information can be found in the general terms and conditions, which can be found at www.graf-
water.com.

Project 3659 – 535 Bayfield Street – Canada – 2023/02/10

Pos. Description Article No. Pieces

48 GRAFTex geotextile 231002 1177 rm

Roll witdh 5 m Geotextile surface: 5882 m²

Article overview: General accessories 535 Bayfield Street

   51  EcoBloc adapter plate DN250  EPA10  1 pcs.

52  EcoBloc Inspect adapter plate DN375       EPA15-PVC  1 pcs.

52  EcoBloc Inspect adapter plate DN600        EPA24-PVC  1 pcs.



EcoBloc Inspect smart Configurator COSMA
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Please note that this is an automatically generated document. The information contained, such as product descriptions, sample calculations and project sketches,
are for information purposes only and are not binding. The document is not part of a contract or an intended contract with the customer. In particular, the customer is
responsible for having technical recommendations checked by specialists (e.g. engineers / architects) for the specific application. Our general terms of delivery and
payment apply to all of our deliveries and services. Further information can be found in the general terms and conditions, which can be found at www.graf-
water.com.

Project 3659 – 535 Bayfield Street – Canada – 2023/02/10

Pos. Description Article No. Pieces

49 Geomembrane 2941 m²

Article overview: Optional / on site 535 Bayfield Street
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