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 WATER SUPPLY SERVICING 

A.1 DOMESTIC WATER DEMAND ESTIMATE 

  



6102 Renaud Road
 - Based on Rosaline J. Hill Architect Inc. Site Plan 05/09/2019 (160401467)

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

Townhomes 75.6 350 18.4 0.31 45.9 0.77 101.1 1.68
Back to Back, Stacked 36.8 350 8.9 0.15 22.4 0.37 49.2 0.82

Total Site : 27.3 0.46 68.3 1.14 150.3 2.50
1
2
3

Referenced from the City of Ottawa Design Guidelines: Water Distribution (July 2010)

The City of Ottawa water demand criteria used to estimate peak demand rates for residential areas are as follows:
     maximum day demand rate = 2.5 x average day demand rate
     peak hour demand rate = 2.2 x maximum day demand rate

Average day water demand for residential areas equal to 350 L/cap/d 
Population counts based on a conversion factor of 2.7 persons/townhome and 2.3 persons/2Duples

Max Day Demand 2 Peak Hour Demand 2Building ID Area              
(m2)

Daily Rate of 
Demand 1 

Avg Day Demand Population

W:\active\160401467\design\analysis\WTR\2019-06-04_Demand.xlsx, Demands 8/1/2019
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A.2 FIRE FLOW REQUIREMENTS PER FUS  



Notes:

Step Task Value Used Req'd Fire 
Flow (L/min)

1 Determine Type of Construction 1.5 -

Determine Ground Floor Area of One Unit 400 -

Determine Number of Adjoining Units 1 -

3 Determine Height in Storeys 3 -

4 Determine Required Fire Flow - 11000

5 Determine Occupancy Charge -15% 9350

0%

0%

0%

0%

Direction Exposure 
Distance (m)

Exposed 
Length (m)

Exposed Height 
(Stories)

Length-Height 
Factor (m x 

stories)
Construction of Adjacent Wall - -

North 30.1 to 45 26 2 31-60 Wood Frame or Non-Combustible 5%

East 20.1 to 30 16 1 0-30 Wood Frame or Non-Combustible 8%

South 10.1 to 20 26 3 61-90 Wood Frame or Non-Combustible 14%

West 30.1 to 45 16 2 31-60 Wood Frame or Non-Combustible 5%

12000

200.0

2.50

1800

Notes

Wood Frame

Date: 6/4/2019

FUS Fire Flow Calculation Sheet

Stantec Project #: 160401422
Project Name: Richcraft Block 221 Riverside

Fire Flow Calculation #: 1
Description: Back-to-back Stacked Block 1

2
-

Includes adjacent wood frame structures separated by 3m or less

Does not include floors >50% below grade or open attic space

Limited Combustible

(F = 220 x C x A1/2). Round to nearest 1000 L/min

6 Determine Sprinkler Reduction

None

0
Non-Standard Water Supply or N/A

Not Fully Supervised or N/A

% Coverage of Sprinkler System

7 Determine Increase for Exposures (Max. 75%)
2992

8 Determine Final Required Fire Flow

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s

Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m3)



Notes:

Step Task Value Used Req'd Fire 
Flow (L/min)

1 Determine Type of Construction 1.5 -

Determine Ground Floor Area of One Unit 604 -

Determine Number of Adjoining Units 1 -

3 Determine Height in Storeys 3 -

4 Determine Required Fire Flow - 14000

5 Determine Occupancy Charge -15% 11900

0%

0%

0%

0%

Direction Exposure 
Distance (m)

Exposed 
Length (m)

Exposed Height 
(Stories)

Length-Height 
Factor (m x 

stories)
Construction of Adjacent Wall - -

North 10.1 to 20 32 3 91-120 Wood Frame or Non-Combustible 15%

East 20.1 to 30 15.1 3 31-60 Wood Frame or Non-Combustible 8%

South 10.1 to 20 32 3 91-120 Wood Frame or Non-Combustible 15%

West 30.1 to 45 15.1 2 31-60 Wood Frame or Non-Combustible 5%

17000

283.3

3.50

3570

Date: 6/4/2019

FUS Fire Flow Calculation Sheet

Stantec Project #: 160401422
Project Name: Richcraft Block 221 Riverside

(F = 220 x C x A1/2). Round to nearest 1000 L/min

Fire Flow Calculation #: 1
Description: Back-to-back Townhomes Block 2

Notes

Wood Frame

2
-

Includes adjacent wood frame structures separated by 3m or less

Does not include floors >50% below grade or open attic space

Limited Combustible

6 Determine Sprinkler Reduction

None

0
Non-Standard Water Supply or N/A

Not Fully Supervised or N/A

% Coverage of Sprinkler System

7 Determine Increase for Exposures (Max. 75%)
5117

8 Determine Final Required Fire Flow

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s

Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m3)



Notes:

Step Task Value Used Req'd Fire 
Flow (L/min)

1 Determine Type of Construction 1.5 -

Determine Ground Floor Area of One Unit 483 -

Determine Number of Adjoining Units 1 -

3 Determine Height in Storeys 3 -

4 Determine Required Fire Flow - 13000

5 Determine Occupancy Charge -15% 11050

0%

0%

0%

0%

Direction Exposure 
Distance (m)

Exposed 
Length (m)

Exposed Height 
(Stories)

Length-Height 
Factor (m x 

stories)
Construction of Adjacent Wall - -

North 10.1 to 20 26 3 61-90 Wood Frame or Non-Combustible 14%

East 20.1 to 30 19 3 31-60 Wood Frame or Non-Combustible 8%

South 10.1 to 20 26 3 61-90 Wood Frame or Non-Combustible 14%

West 30.1 to 45 19 2 31-60 Wood Frame or Non-Combustible 5%

16000

266.7

3.50

3360

7 Determine Increase for Exposures (Max. 75%)
4531

8 Determine Final Required Fire Flow

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s

Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m3)

6 Determine Sprinkler Reduction

None

0
Non-Standard Water Supply or N/A

Not Fully Supervised or N/A

% Coverage of Sprinkler System

2
-

Includes adjacent wood frame structures separated by 3m or less

Does not include floors >50% below grade or open attic space

Limited Combustible

(F = 220 x C x A1/2). Round to nearest 1000 L/min

Notes

Wood Frame

Date: 6/4/2019

FUS Fire Flow Calculation Sheet

Stantec Project #: 160401422
Project Name: Richcraft Block 221 Riverside

Fire Flow Calculation #: 1
Description: Back-to-back Townhomes Block 3



Notes:

Step Task Value Used Req'd Fire 
Flow (L/min)

1 Determine Type of Construction 1.5 -

Determine Ground Floor Area of One Unit 604 -

Determine Number of Adjoining Units 1 -

3 Determine Height in Storeys 3 -

4 Determine Required Fire Flow - 14000

5 Determine Occupancy Charge -15% 11900

0%

0%

0%

0%

Direction Exposure 
Distance (m)

Exposed 
Length (m)

Exposed Height 
(Stories)

Length-Height 
Factor (m x 

stories)
Construction of Adjacent Wall - -

North 10.1 to 20 32 3 91-120 Wood Frame or Non-Combustible 15%

East 20.1 to 30 19 3 31-60 Wood Frame or Non-Combustible 8%

South 30.1 to 45 32 2 61-90 Wood Frame or Non-Combustible 5%

West 20.1 to 30 19 2 31-60 Wood Frame or Non-Combustible 8%

16000

266.7

3.50

3360

Date: 6/4/2019

FUS Fire Flow Calculation Sheet

Stantec Project #: 160401422
Project Name: Richcraft Block 221 Riverside

(F = 220 x C x A1/2). Round to nearest 1000 L/min

Fire Flow Calculation #: 1
Description: Back-to-back Townhomes Block 4

Notes

Wood Frame

2
-

Includes adjacent wood frame structures separated by 3m or less

Does not include floors >50% below grade or open attic space

Limited Combustible

6 Determine Sprinkler Reduction

None

0
Non-Standard Water Supply or N/A

Not Fully Supervised or N/A

% Coverage of Sprinkler System

7 Determine Increase for Exposures (Max. 75%)
4284

8 Determine Final Required Fire Flow

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s

Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m3)
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A.3 BOUNDARY CONDITIONS 



 
BOUNDARY CONDITIONS  

 
Boundary Conditions For: 6201 Renaud Rd  

 

Date of Boundary Conditions: 2019-Jun-13 

 

Provided Information:  

Scenario Demand 
L/min L/s 

Average Daily Demand 27.6 0.5 
Maximum Daily Demand 68.4 1.1 
Peak Hour 150 2.5 
Fire Flow #1 Demand 12,000 200.0 

Fire Flow #2 Demand 17,000 283.3 

 

Number Of Connections: 2 

Location: 

 

 



 
BOUNDARY CONDITIONS  

 
Results: 

Connection #: 1 

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 130.8 74.7 

Peak Hour 127.0 69.3 

Max Day Plus Fire (12,000) 
L/min 

121.9 62.0 

Max Day Plus Fire (17,000) 
L/min 

116.7 54.7 

1Elevation: 78.29 m  

Connection #: 2 

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 130.8 77.7 

Peak Hour 127.0 72.3 

Max Day Plus Fire (12,000) 
L/min 

118.7 60.5 

Max Day Plus Fire (17,000) 
L/min 

110.7 49.1 

1Elevation: 76.17 m  

Notes: 

1) As per the Ontario Building Code in areas that may be occupied, the static pressure at any 
fixture shall not exceed 552 kPa (80 psi.) Pressure control measures to be considered are as 
follows, in order of preference: 

a) If possible, systems to be designed to residual pressures of 345 to 552 kPa (50 to 80 psi) in all 
occupied areas outside of the public right-of-way without special pressure control equipment. 

b)  Pressure reducing valves to be installed immediately downstream of the isolation valve in the 
home/ building, located downstream of the meter so it is owner maintained. 

2) Insert an isolation valve in between the two connections so that the property can have an 
uninterrupted water service in the event of watermain closure on Renaud Rd or on Rolling 
Meadow Cres. 

Disclaimer 
The boundary condition information is based on current operation of the city water distribution 
system. The computer model simulation is based on the best information available at the time. 



 
BOUNDARY CONDITIONS  

 
The operation of the water distribution system can change on a regular basis, resulting in a 
variation in boundary conditions. The physical properties of watermains deteriorate over time, 
as such must be assumed in the absence of actual field test data. The variation in physical 
watermain properties can therefore alter the results of the computer model simulation. Fire Flow 
analysis is a reflection of available flow in the watermain; there may be additional restrictions 
that occur between the watermain and the hydrant that the model cannot take into account.  
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     WASTEWATER SERVICING 

B.1  SANITARY SEWER DESIGN SHEET 

  



SUBDIVISION:

4.0 280  l/p/day 0.60  m/s

DATE: 2.0 28,000 l/ha/day 3.00  m/s

REVISION: 2.4 55,000 l/ha/day 0.013

DESIGNED BY: FILE NUMBER: 160401467 1.5 35,000 l/ha/day BEDDING CLASS B
CHECKED BY: 3.4 28,000 l/ha/day MINIMUM COVER 2.50 m

2.7 0.33 l/s/Ha HARMON CORRECTION FACTOR 0.8

2.3

C+I+I TOTAL
AREA ID FROM TO AREA POP. PEAK PEAK AREA ACCU. AREA ACCU. AREA ACCU. AREA ACCU. AREA ACCU. PEAK TOTAL ACCU. INFILT. FLOW LENGTH DIA MATERIAL CLASS SLOPE CAP. CAP. V VEL. VEL.
NUMBER M.H. M.H. SINGLE TOWN BACK-TO-BACKS AREA POP. FACT. FLOW AREA AREA AREA AREA AREA FLOW AREA AREA FLOW (FULL) PEAK FLOW (FULL) (ACT.)

(ha) (ha) (l/s) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (l/s) (ha) (ha) (l/s) (l/s) (m) (mm) (%) (l/s) (%) (m/s) (m/s)

R6A 6 5 0.09 0 7 0 19 0.09 19 3.71 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.09 0.09 0.0 0.3 22.2 200 PVC SDR 35 0.65 27.0 0.95% 0.85 0.23
R5A 5 4 0.03 0 2 0 5 0.12 24 3.69 0.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.03 0.12 0.0 0.3 13.3 200 PVC SDR 35 0.65 27.0 1.23% 0.85 0.24

R9A 9 8 0.11 0 5 8 32 0.11 32 3.68 0.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.11 0.11 0.0 0.4 35.0 200 PVC SDR 35 0.40 21.1 1.97% 0.67 0.22

R11A 11 10 0.04 0 0 8 18 0.04 18 3.71 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.04 0.04 0.0 0.2 21.4 200 PVC SDR 35 0.65 27.0 0.87% 0.85 0.23
G10A 10 8 0.00 0 0 0 0 0.04 18 3.71 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.0 0.05 0.09 0.0 0.2 28.4 200 PVC SDR 35 0.65 27.0 0.92% 0.85 0.23

G8A 8 7 0.00 0 0 0 0 0.14 50 3.65 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.06 0.0 0.01 0.20 0.1 0.7 4.8 200 PVC SDR 35 0.40 21.1 3.13% 0.67 0.25
G7A 7 4 0.00 0 0 0 0 0.14 50 3.65 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.08 0.0 0.02 0.22 0.1 0.7 28.4 200 PVC SDR 35 0.40 21.1 3.16% 0.67 0.25

G4A 4 3 0.00 0 0 0 0 0.27 75 3.62 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.10 0.0 0.02 0.37 0.1 1.0 26.2 200 PVC SDR 35 0.40 21.1 4.72% 0.67 0.28
R3A 3 2 0.04 0 2 0 5 0.30 80 3.62 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.0 0.04 0.41 0.1 1.1 11.3 200 PVC SDR 35 0.40 21.1 5.07% 0.67 0.29
R2A 2 1 0.11 0 7 0 19 0.41 99 3.60 1.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.0 0.11 0.52 0.2 1.3 32.6 200 PVC SDR 35 0.40 21.1 6.25% 0.67 0.31

1 EX.SAN 0.00 0 0 0 0 0.41 99 3.60 1.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.0 0.00 0.52 0.2 1.3 14.2 200 PVC SDR 35 0.40 21.1 6.25% 0.67 0.31
200

DESIGN PARAMETERS

AVG. DAILY FLOW / PERSON MINIMUM VELOCITY

MAXIMUM VELOCITY

MANNINGS n 

MAX PEAK FACTOR (RES.)=

COMMERCIALMIN PEAK FACTOR (RES.)=

INDUSTRIAL (HEAVY)

SANITARY SEWER
1702599 ONTARIO INC DESIGN SHEET

(City of Ottawa)

MJS

8/1/2019

INSTITUTIONAL GREEN / UNUSED

PERSONS / SINGLE

PIPE

PERSONS / TOWNHOME

PERSONS / APARTMENT

INDUSTRIAL (L) INFILTRATION

INFILTRATION

INDUSTRIAL (LIGHT)

INSTITUTIONAL

CUMULATIVE

DT

1 PEAKING FACTOR (INDUSTRIAL):

PEAKING FACTOR (ICI >20%):

LOCATION RESIDENTIAL AREA AND POPULATION COMMERCIAL INDUSTRIAL (H)
UNITS
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B.2 BACKGROUND EXCERPTS (SANITARY DRAINAGE)  



mduthilleul
Text Box
SAN. DRAINAGE PLAN PHASE 2BIBIDATED: JAN. 01, 2012 

mduthilleul
Text Box
PROPOSEDSITE
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 STORMWATER MANAGEMENT 

C.1 STORM SEWER DESIGN SHEET 



DATE: 1:2 yr 1:5 yr 1:10 yr 1:100 yr
REVISION: a = 732.951 998.071 1174.184 1735.688 0.013 B
DESIGNED BY:  FILE NUMBER: b = 6.199 6.053 6.014 6.014 2.00  m
CHECKED BY: c = 0.810 0.814 0.816 0.820 10  min

AREA ID FROM TO AREA AREA AREA AREA AREA C C C C A x C ACCUM A x C ACCUM. A x C ACCUM. A x C ACCUM. T of C I2-YEAR I5-YEAR I10-YEAR I100-YEAR QCONTROL ACCUM. QACT LENGTH PIPE WIDTH PIPE PIPE MATERIAL CLASS SLOPE QCAP % FULL VEL. VEL. TIME OF

NUMBER M.H. M.H. (2-YEAR) (5-YEAR) (10-YEAR) (100-YEAR) (ROOF) (2-YEAR) (5-YEAR) (10-YEAR) (100-YEAR) (2-YEAR) AxC (2YR) (5-YEAR) AxC (5YR) (10-YEAR) AxC (10YR) (100-YEAR) AxC (100YR) QCONTROL (CIA/360) OR DIAMETER HEIGHT SHAPE (FULL) (FULL) (ACT) FLOW

(ha) (ha) (ha) (ha) (ha) (-) (-) (-) (-) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (min) (mm/h) (mm/h) (mm/h) (mm/h) (L/s) (L/s) (L/s) (m) (mm) (mm) (-) (-) (-) % (L/s) (-) (m/s) (m/s) (min)

110 109 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 0.0 35.0 300 300 CIRCULAR PVC - 0.50 68.0 0.00% 0.97 0.00 0.00
10.00

504 109 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 0.0 11.1 200 200 CIRCULAR PVC - 1.00 33.3 0.00% 1.05 0.00 0.00
10.00

L109A 109 108 0.05 0.00 0.00 0.00 0.00 0.87 0.00 0.00 0.00 0.046 0.046 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 9.7 7.5 300 300 CIRCULAR PVC - 0.50 68.0 14.30% 0.97 0.57 0.22
108 105 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.046 0.000 0.000 0.000 0.000 0.000 0.000 10.22 75.98 103.06 120.81 176.60 0.0 0.0 9.6 27.3 300 300 CIRCULAR PVC - 0.50 68.0 14.14% 0.97 0.56 0.81

11.03

34 503 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 0.0 21.1 900 900 CIRCULAR CONCRETE - 0.10 600.7 0.00% 0.91 0.00 0.00
503 107 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 0.0 3.1 200 200 CIRCULAR PVC - 1.00 33.3 0.00% 1.05 0.00 0.00

L107A 107 106 0.11 0.00 0.00 0.00 0.00 0.73 0.00 0.00 0.00 0.084 0.084 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 17.8 28.4 300 300 CIRCULAR PVC - 0.50 68.0 26.21% 0.97 0.68 0.70
106 105 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.084 0.000 0.000 0.000 0.000 0.000 0.000 10.70 74.22 100.64 117.96 172.42 0.0 0.0 17.2 15.2 300 300 CIRCULAR PVC - 0.50 68.0 25.33% 0.97 0.68 0.37

11.07

105 101 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.129 0.000 0.000 0.000 0.000 0.000 0.000 11.07 72.92 98.85 115.85 169.32 0.0 0.0 26.1 30.8 375 375 CIRCULAR PVC - 0.50 116.6 22.43% 1.11 0.74 0.69
11.77

505 500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 0.0 19.8 900 900 CIRCULAR CONCRETE - 0.10 597.2 0.00% 0.91 0.00 0.00
500 104 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 0.0 7.7 200 200 CIRCULAR PVC - 1.00 33.3 0.00% 1.05 0.00 0.00

10.00

502 501 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 0.0 22.4 900 900 CIRCULAR CONCRETE - 0.10 597.2 0.00% 0.91 0.00 0.00
501 104 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 0.0 4.1 200 200 CIRCULAR PVC - 1.00 33.3 0.00% 1.05 0.00 0.00

10.00

L104A, L104B 104 103 0.31 0.00 0.00 0.00 0.00 0.72 0.00 0.00 0.00 0.226 0.226 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 48.2 29.3 300 300 CIRCULAR PVC - 0.50 68.0 70.88% 0.97 0.92 0.53
103 102 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.226 0.000 0.000 0.000 0.000 0.000 0.000 10.53 74.82 101.46 118.92 173.83 0.0 0.0 46.9 7.6 300 300 CIRCULAR PVC - 0.50 68.0 69.05% 0.97 0.91 0.14
102 101 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.226 0.000 0.000 0.000 0.000 0.000 0.000 10.67 74.32 100.78 118.12 172.65 0.0 0.0 46.6 5.0 300 300 CIRCULAR PVC - 0.50 68.0 68.59% 0.97 0.91 0.09

10.76

101 100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.355 0.000 0.000 0.000 0.000 0.000 0.000 11.77 70.63 95.71 112.15 163.89 0.0 0.0 69.6 35.5 375 375 CIRCULAR PVC - 2.70 270.9 25.71% 2.57 1.80 0.33
12.09 375 375

LOCATION PIPE SELECTIONDRAINAGE AREA

2019-08-01 (City of Ottawa)
1 MANNING'S  n =

1702599 ONTARIO INC STORM SEWER DESIGN PARAMETERS
DESIGN SHEET I = a / (t+b)c (As per City of Ottawa Guidelines, 2012)

TIME OF ENTRY

BEDDING CLASS = 
MINIMUM COVER:

DT
160401467MJS
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C.2 PCSWMM MODEL 

  



2019-07-31-100yrCHI.rpt

  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.013)
  --------------------------------------------------------------

  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subcatchments ... 6
  Number of nodes ........... 17
  Number of links ........... 16
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  RG1                  OTT_CHI_100YR_03HR             INTENSITY   10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage           
Outlet              
  
------------------------------------------------------------------------------------
-----------------------
  L104A                      0.22     73.20     71.43    3.0000 RG1                 
501-S               
  L104B                      0.10     30.40     80.00    3.0000 RG1                 
500-S               
  L107A                      0.11     18.10     75.71    3.0000 RG1                 
503-S               
  L109A                      0.05     16.70     95.71    3.0000 RG1                 
504-S               
  UNC-1                      0.05     13.80     82.86    3.0000 RG1                 
1001                
  UNC-2                      0.04     12.80     64.29    3.0000 RG1                 
1002                
  
  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  1000                 OUTFALL              72.09      0.68       0.0
  1001                 OUTFALL               0.00      0.00       0.0
  1002                 OUTFALL               0.00      0.00       0.0
  101                  STORAGE              72.27      4.67       0.0
  102                  STORAGE              72.38      4.54       0.0
  103                  STORAGE              72.48      4.39       0.0
  104                  STORAGE              72.67      4.01       0.0
  105                  STORAGE              72.46      4.92       0.0
  106                  STORAGE              72.61      4.88       0.0
  107                  STORAGE              72.78      4.55       0.0
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  108                  STORAGE              72.67      5.95       0.0
  109                  STORAGE              72.73      5.81       0.0
  110                  STORAGE              72.95      5.00       0.0
  500-S                STORAGE              74.67      2.60       0.0
  501-S                STORAGE              74.16      2.60       0.0
  503-S                STORAGE              75.18      2.60       0.0
  504-S                STORAGE              77.05      1.85       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    
%Slope Roughness
  
------------------------------------------------------------------------------------
---------
  Pipe_11          105              101              CONDUIT           30.8    
0.4971    0.0130
  Pipe_13          108              105              CONDUIT           27.3    
0.4989    0.0130
  Pipe_14          106              105              CONDUIT           15.6    
0.5003    0.0130
  Pipe_15          101              1000             CONDUIT           35.5    
0.4988    0.0130
  Pipe_16          104              103              CONDUIT           32.0    
0.4999    0.0130
  Pipe_17          103              102              CONDUIT            7.6    
0.5010    0.0130
  Pipe_19          107              106              CONDUIT           28.0    
0.5007    0.0130
  Pipe_23          109              108              CONDUIT            7.5    
0.4962    0.0130
  Pipe_24          110              109              CONDUIT           37.9    
0.5008    0.0130
  Pipe_25          102              101              CONDUIT            5.0    
0.7235    0.0130
  501-IC           501-S            104              ORIFICE     
  503-IC           503-S            107              ORIFICE     
  W1               503-S            500-S            WEIR        
  W2               500-S            501-S            WEIR        
  500-IC           500-S            104              OUTLET      
  504-IC           504-S            109              OUTLET      
  
  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of    
Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels    
Flow
  
------------------------------------------------------------------------------------
---
  Pipe_11          CIRCULAR             0.38     0.11     0.09     0.38        1   
123.62
  Pipe_13          CIRCULAR             0.30     0.07     0.07     0.30        1    
68.31
  Pipe_14          CIRCULAR             0.30     0.07     0.07     0.30        1    
68.40
  Pipe_15          CIRCULAR             0.38     0.11     0.09     0.38        1   
123.84
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  Pipe_16          CIRCULAR             0.30     0.07     0.07     0.30        1    
68.38
  Pipe_17          CIRCULAR             0.30     0.07     0.07     0.30        1    
68.45
  Pipe_19          CIRCULAR             0.30     0.07     0.07     0.30        1    
68.43
  Pipe_23          CIRCULAR             0.30     0.07     0.07     0.30        1    
68.12
  Pipe_24          CIRCULAR             0.30     0.07     0.07     0.30        1    
68.43
  Pipe_25          CIRCULAR             0.30     0.07     0.07     0.30        1    
82.26
  
  
  
  ****************
  Transect Summary
  ****************

  Transect PrivateRd
  Area:  
              0.0004     0.0016     0.0036     0.0064     0.0100 
              0.0144     0.0196     0.0256     0.0324     0.0400 
              0.0484     0.0576     0.0676     0.0784     0.0900 
              0.1024     0.1156     0.1296     0.1444     0.1600 
              0.1764     0.1936     0.2116     0.2304     0.2500 
              0.2704     0.2916     0.3136     0.3364     0.3600 
              0.3844     0.4096     0.4356     0.4624     0.4900 
              0.5184     0.5476     0.5776     0.6084     0.6400 
              0.6724     0.7056     0.7396     0.7744     0.8100 
              0.8464     0.8836     0.9216     0.9604     1.0000 
  Hrad:  
              0.0200     0.0400     0.0600     0.0800     0.1000 
              0.1200     0.1400     0.1600     0.1800     0.2000 
              0.2200     0.2400     0.2600     0.2800     0.3000 
              0.3200     0.3400     0.3600     0.3800     0.4000 
              0.4200     0.4400     0.4600     0.4800     0.5000 
              0.5200     0.5400     0.5600     0.5800     0.6000 
              0.6200     0.6400     0.6600     0.6800     0.7000 
              0.7200     0.7400     0.7600     0.7800     0.8000 
              0.8200     0.8400     0.8600     0.8800     0.9000 
              0.9200     0.9400     0.9600     0.9800     1.0000 
  Width: 
              0.0200     0.0400     0.0600     0.0800     0.1000 
              0.1200     0.1400     0.1600     0.1800     0.2000 
              0.2200     0.2400     0.2600     0.2800     0.3000 
              0.3200     0.3400     0.3600     0.3800     0.4000 
              0.4200     0.4400     0.4600     0.4800     0.5000 
              0.5200     0.5400     0.5600     0.5800     0.6000 
              0.6200     0.6400     0.6600     0.6800     0.7000 
              0.7200     0.7400     0.7600     0.7800     0.8000 
              0.8200     0.8400     0.8600     0.8800     0.9000 
              0.9200     0.9400     0.9600     0.9800     1.0000 
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
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  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... HORTON
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 05/09/2019 00:00:00
  Ending Date .............. 05/10/2019 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00
  Dry Time Step ............ 00:01:00
  Routing Time Step ........ 1.00 sec
  Variable Time Step ....... NO
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.041        71.667
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.006        10.994
  Surface Runoff ...........         0.034        59.563
  Final Storage ............         0.001         1.200
  Continuity Error (%) .....        -0.126
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.034         0.342
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.034         0.342
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.003
  Continuity Error (%) .....        -0.763
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node 501-S (-2.08%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
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  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.00 sec
  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  Percent Not Converging      :     0.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  
------------------------------------------------------------------------------------
------------------------------------------
                            Total      Total      Total      Total     Imperv       
Perv      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     
Runoff     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm       
 mm         mm    10^6 ltr      LPS
  
------------------------------------------------------------------------------------
------------------------------------------
  L104A                     71.67       0.00       0.00      12.68      50.14       
7.82      57.96        0.13   101.36   0.809
  L104B                     71.67       0.00       0.00       8.84      56.15       
5.51      61.66        0.06    45.52   0.860
  L107A                     71.67       0.00       0.00      10.91      53.13       
6.51      59.64        0.07    51.77   0.832
  L109A                     71.67       0.00       0.00       1.88      67.18       
1.20      68.38        0.04    25.82   0.954
  UNC-1                     71.67       0.00       0.00      10.10      58.15      
60.38      60.38        0.03    25.22   0.843
  UNC-2                     71.67       0.00       0.00      19.93      45.13      
50.85      50.85        0.02    19.47   0.709
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type       Meters   Meters   Meters  days hr:min      Meters
  ---------------------------------------------------------------------------------
  1000                 OUTFALL      0.00     0.00    72.09     0  00:00        0.00
  1001                 OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  1002                 OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  101                  STORAGE      0.31     0.47    72.74     0  01:21        0.47
  102                  STORAGE      0.31     0.41    72.80     0  01:23        0.41
  103                  STORAGE      0.31     0.43    72.91     0  01:23        0.43
  104                  STORAGE      0.31     0.43    73.10     0  01:23        0.43
  105                  STORAGE      0.30     0.42    72.88     0  01:13        0.42
  106                  STORAGE      0.30     0.45    73.06     0  01:12        0.45
  107                  STORAGE      0.30     0.43    73.21     0  01:12        0.43
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  108                  STORAGE      0.30     0.35    73.02     0  01:28        0.35
  109                  STORAGE      0.30     0.35    73.09     0  01:27        0.35
  110                  STORAGE      0.00     0.00    72.95     0  00:00        0.00
  500-S                STORAGE      0.26     2.22    76.89     0  01:32        2.22
  501-S                STORAGE      0.14     2.23    76.39     0  01:21        2.23
  503-S                STORAGE      0.04     2.17    77.35     0  01:12        2.17
  504-S                STORAGE      0.07     1.19    78.24     0  01:26        1.19
  
  
  *******************
  Node Inflow Summary
  *******************
  
  
------------------------------------------------------------------------------------
-------------
                                  Maximum  Maximum                  Lateral       
Total        Flow
                                  Lateral    Total  Time of Max      Inflow      
Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      
Volume       Error
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 
ltr     Percent
  
------------------------------------------------------------------------------------
-------------
  1000                 OUTFALL       0.00    52.82     0  01:22           0       
0.289       0.000
  1001                 OUTFALL      25.22    25.22     0  01:10      0.0312      
0.0312       0.000
  1002                 OUTFALL      19.47    19.47     0  01:10      0.0211      
0.0211       0.000
  101                  STORAGE       0.00    52.86     0  01:21           0        
0.29       0.011
  102                  STORAGE       0.00    25.07     0  01:23           0       
0.188       0.005
  103                  STORAGE       0.00    25.07     0  01:23           0       
0.188       0.006
  104                  STORAGE       0.00    25.07     0  01:22           0       
0.188       0.005
  105                  STORAGE       0.00    27.83     0  01:13           0       
0.103      -0.027
  106                  STORAGE       0.00    25.62     0  01:12           0      
0.0679       0.016
  107                  STORAGE       0.00    25.63     0  01:12           0      
0.0683       0.014
  108                  STORAGE       0.00     3.95     0  01:27           0      
0.0355      -0.062
  109                  STORAGE       0.00     3.95     0  01:26           0      
0.0358       0.034
  110                  STORAGE       0.00     0.00     0  00:00           0         
 0       0.000 ltr
  500-S                STORAGE      45.52    45.52     0  01:10      0.0589      
0.0589       0.011
  501-S                STORAGE     101.36   101.36     0  01:10       0.127       
0.127      -2.033
  503-S                STORAGE      51.77    51.77     0  01:10      0.0682      
0.0682      -0.039
  504-S                STORAGE      25.82    25.82     0  01:10      0.0358      
0.0358       0.001
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  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  
------------------------------------------------------------------------------------
--------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time 
of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     
Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss  Loss       1000 m3    Full    days 
hr:min        LPS
  
------------------------------------------------------------------------------------
--------------
  101                      0.000       7     0     0         0.001      10       0  
01:21      52.82
  102                      0.000       7     0     0         0.000       9       0  
01:23      25.07
  103                      0.000       7     0     0         0.000      10       0  
01:23      25.07
  104                      0.000       8     0     0         0.000      11       0  
01:23      25.07
  105                      0.000       6     0     0         0.000       9       0  
01:13      27.82
  106                      0.000       6     0     0         0.001       9       0  
01:12      25.62
  107                      0.000       7     0     0         0.000       9       0  
01:12      25.62
  108                      0.000       5     0     0         0.000       6       0  
01:28       3.95
  109                      0.000       5     0     0         0.000       6       0  
01:27       3.95
  110                      0.000       0     0     0         0.000       0       0  
00:00       0.00
  500-S                    0.003       9     0     0         0.034      96       0  
01:32       4.82
  501-S                    0.003       4     0     0         0.059      95       0  
01:21      20.27
  503-S                    0.000       2     0     0         0.017      89       0  
01:12      25.63
  504-S                    0.002      10     0     0         0.020      90       0  
01:18       3.95
  
  
  ***********************
  Outfall Loading Summary
  ***********************
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  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  1000                  23.11     14.49     52.82       0.289
  1001                  10.72      3.37     25.22       0.031
  1002                   9.66      2.53     19.47       0.021
  -----------------------------------------------------------
  System                14.50     20.39     19.47       0.342
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  Pipe_11              CONDUIT     27.82     0  01:13      0.82    0.23    0.35
  Pipe_13              CONDUIT      3.95     0  01:28      0.54    0.06    0.16
  Pipe_14              CONDUIT     25.62     0  01:13      0.82    0.37    0.46
  Pipe_15              CONDUIT     52.82     0  01:22      1.10    0.43    0.45
  Pipe_16              CONDUIT     25.07     0  01:23      0.91    0.37    0.41
  Pipe_17              CONDUIT     25.07     0  01:23      0.90    0.37    0.42
  Pipe_19              CONDUIT     25.62     0  01:12      0.92    0.37    0.42
  Pipe_23              CONDUIT      3.95     0  01:27      0.52    0.06    0.16
  Pipe_24              CONDUIT      0.00     0  00:00      0.00    0.00    0.04
  Pipe_25              CONDUIT     25.07     0  01:23      1.02    0.30    0.38
  501-IC               ORIFICE     20.27     0  01:21                      1.00
  503-IC               ORIFICE     25.63     0  01:12                      1.00
  W1                   WEIR         0.00     0  00:00                      0.00
  W2                   WEIR         0.00     0  00:00                      0.00
  500-IC               DUMMY        4.82     0  01:32
  504-IC               DUMMY        3.95     0  01:26
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  
------------------------------------------------------------------------------------
-
                      Adjusted    ---------- Fraction of Time in Flow Class 
---------- 
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  
Inlet 
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   
Ctrl  
  
------------------------------------------------------------------------------------
-
  Pipe_11                 1.00   0.03  0.00  0.00  0.10  0.00  0.00  0.87  0.09  
0.00
  Pipe_13                 1.00   0.03  0.00  0.00  0.01  0.00  0.00  0.96  0.01  
0.00
  Pipe_14                 1.00   0.03  0.00  0.00  0.00  0.00  0.00  0.97  0.00  
0.00
  Pipe_15                 1.00   0.03  0.00  0.00  0.00  0.00  0.00  0.97  0.00  
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0.00
  Pipe_16                 1.00   0.02  0.00  0.00  0.00  0.00  0.00  0.98  0.00  
0.00
  Pipe_17                 1.00   0.02  0.00  0.00  0.00  0.00  0.00  0.98  0.00  
0.00
  Pipe_19                 1.00   0.02  0.00  0.00  0.00  0.00  0.00  0.98  0.00  
0.00
  Pipe_23                 1.00   0.03  0.00  0.00  0.00  0.00  0.00  0.97  0.00  
0.00
  Pipe_24                 1.00   0.82  0.18  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  Pipe_25                 1.00   0.02  0.00  0.00  0.00  0.00  0.00  0.98  0.00  
0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Thu Aug  1 13:10:26 2019
  Analysis ended on:  Thu Aug  1 13:10:28 2019
  Total elapsed time: 00:00:02
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IDs: 1000 1001 Combined
Date/Time Total inflowTotal inflowTotal inflow
M/d/yyyy L/s L/s L/s

5/9/2019 0:01 0 0 0
5/9/2019 0:02 0 0 0
5/9/2019 0:03 0 0 0
5/9/2019 0:04 0 0 0
5/9/2019 0:05 0 0 0
5/9/2019 0:06 0 0 0
5/9/2019 0:07 0 0 0
5/9/2019 0:08 0 0 0
5/9/2019 0:09 0 0 0
5/9/2019 0:10 0 0 0
5/9/2019 0:11 0 0 0
5/9/2019 0:12 0 0 0
5/9/2019 0:13 0 0 0
5/9/2019 0:14 0 0 0
5/9/2019 0:15 0 0 0
5/9/2019 0:16 0 0 0
5/9/2019 0:17 0 0 0
5/9/2019 0:18 0 0 0
5/9/2019 0:19 0 0 0
5/9/2019 0:20 0 0 0
5/9/2019 0:21 0 0 0
5/9/2019 0:22 0 0 0
5/9/2019 0:23 0 0 0
5/9/2019 0:24 0 0 0
5/9/2019 0:25 0 0 0
5/9/2019 0:26 0 0 0
5/9/2019 0:27 0 0 0
5/9/2019 0:28 0 0 0
5/9/2019 0:29 0 0 0
5/9/2019 0:30 0 0 0
5/9/2019 0:31 0 0 0
5/9/2019 0:32 0 0 0
5/9/2019 0:33 0 0 0
5/9/2019 0:34 0 0 0
5/9/2019 0:35 0 0 0
5/9/2019 0:36 0 0 0
5/9/2019 0:37 1.937701 0 1.937701
5/9/2019 0:38 3.856439 0 3.856439
5/9/2019 0:39 4.755203 0 4.755203
5/9/2019 0:40 5.160965 0 5.160965
5/9/2019 0:41 5.374757 0 5.374757
5/9/2019 0:42 5.555173 0 5.555173
5/9/2019 0:43 6.64827 0 6.64827
5/9/2019 0:44 8.029394 0 8.029394



5/9/2019 0:45 8.921937 0 8.921937
5/9/2019 0:46 9.660272 0.012949 9.673221
5/9/2019 0:47 10.33572 0.1352 10.47092
5/9/2019 0:48 11.07053 0.327306 11.39784
5/9/2019 0:49 11.60917 0.545537 12.15471
5/9/2019 0:50 12.05302 0.760511 12.81353
5/9/2019 0:51 12.37909 1.101755 13.48085
5/9/2019 0:52 12.76886 1.713663 14.48253
5/9/2019 0:53 13.63045 2.470674 16.10113
5/9/2019 0:54 14.94776 3.216472 18.16424
5/9/2019 0:55 16.39298 3.846977 20.23996
5/9/2019 0:56 17.53414 4.327959 21.8621
5/9/2019 0:57 18.58926 4.670991 23.26025
5/9/2019 0:58 19.49928 4.905598 24.40488
5/9/2019 0:59 20.26409 5.062397 25.32648
5/9/2019 1:00 20.9227 5.166362 26.08907
5/9/2019 1:01 21.50517 6.680394 28.18556
5/9/2019 1:02 22.39859 12.20691 34.6055
5/9/2019 1:03 24.32121 18.0198 42.34101
5/9/2019 1:04 27.32848 21.80431 49.13279
5/9/2019 1:05 33.47167 23.73278 57.20444
5/9/2019 1:06 36.80436 24.60131 61.40567
5/9/2019 1:07 39.15523 24.96995 64.12518
5/9/2019 1:08 40.69577 25.1233 65.81907
5/9/2019 1:09 42.43733 25.18811 67.62544
5/9/2019 1:10 47.43558 25.21736 72.65294
5/9/2019 1:11 50.83064 23.34134 74.17198
5/9/2019 1:12 52.00333 17.12795 69.13129
5/9/2019 1:13 52.4323 13.02233 65.45464
5/9/2019 1:14 52.58932 10.63985 63.22918
5/9/2019 1:15 52.63081 9.269826 61.90064
5/9/2019 1:16 52.61367 8.477025 61.09069
5/9/2019 1:17 52.56041 8.016709 60.57711
5/9/2019 1:18 52.48021 7.750023 60.23023
5/9/2019 1:19 52.38068 7.59662 59.9773
5/9/2019 1:20 52.39928 7.509405 59.90869
5/9/2019 1:21 52.6359 7.164547 59.80045
5/9/2019 1:22 52.82446 6.297185 59.12164
5/9/2019 1:23 52.04871 5.50889 57.55759
5/9/2019 1:24 49.39414 4.912232 54.30637
5/9/2019 1:25 46.60036 4.487175 51.08754
5/9/2019 1:26 45.34741 4.191989 49.5394
5/9/2019 1:27 45.04031 3.989748 49.03006
5/9/2019 1:28 44.88925 3.852486 48.74173
5/9/2019 1:29 44.73677 3.760101 48.49687
5/9/2019 1:30 44.57446 3.698446 48.2729
5/9/2019 1:31 44.40488 3.576381 47.98127



5/9/2019 1:32 44.22169 3.340419 47.56211
5/9/2019 1:33 44.00172 3.102558 47.10427
5/9/2019 1:34 43.73721 2.900206 46.63741
5/9/2019 1:35 43.4373 2.739798 46.1771
5/9/2019 1:36 43.11415 2.617173 45.73132
5/9/2019 1:37 42.77502 2.525434 45.30045
5/9/2019 1:38 42.42472 2.457799 44.88251
5/9/2019 1:39 42.06667 2.40849 44.47515
5/9/2019 1:40 41.7017 2.372879 44.07458
5/9/2019 1:41 41.33083 2.312394 43.64322
5/9/2019 1:42 40.95168 2.209642 43.16132
5/9/2019 1:43 40.54942 2.102004 42.65143
5/9/2019 1:44 40.1173 2.005144 42.12244
5/9/2019 1:45 39.6569 1.923855 41.58075
5/9/2019 1:46 39.17185 1.858207 41.03006
5/9/2019 1:47 38.66509 1.806446 40.47154
5/9/2019 1:48 38.13942 1.766297 39.90572
5/9/2019 1:49 37.59375 1.735532 39.32928
5/9/2019 1:50 37.02672 1.712184 38.73891
5/9/2019 1:51 36.43539 1.675896 38.11128
5/9/2019 1:52 35.81416 1.619457 37.43362
5/9/2019 1:53 35.15755 1.559416 36.71696
5/9/2019 1:54 34.46757 1.503636 35.9712
5/9/2019 1:55 33.72833 1.455131 35.18346
5/9/2019 1:56 32.93579 1.414531 34.35033
5/9/2019 1:57 32.09859 1.381364 33.47995
5/9/2019 1:58 31.26113 1.354722 32.61585
5/9/2019 1:59 30.48879 1.333588 31.82238
5/9/2019 2:00 29.91633 1.316983 31.23332
5/9/2019 2:01 29.57631 1.292725 30.86903
5/9/2019 2:02 29.38337 1.257399 30.64077
5/9/2019 2:03 29.24155 1.21961 30.46116
5/9/2019 2:04 29.10728 1.183793 30.29108
5/9/2019 2:05 28.9782 1.151888 30.13008
5/9/2019 2:06 28.86045 1.124495 29.98495
5/9/2019 2:07 28.75647 1.101535 29.85801
5/9/2019 2:08 28.66511 1.082612 29.74772
5/9/2019 2:09 28.58397 1.067209 29.65118
5/9/2019 2:10 28.51144 1.054791 29.56623
5/9/2019 2:11 28.44643 1.037332 29.48376
5/9/2019 2:12 28.38318 1.01306 29.39624
5/9/2019 2:13 28.30809 0.987034 29.29512
5/9/2019 2:14 28.2196 0.962022 29.18162
5/9/2019 2:15 28.12733 0.939341 29.06668
5/9/2019 2:16 28.03935 0.919489 28.95884
5/9/2019 2:17 27.95875 0.902517 28.86126
5/9/2019 2:18 27.88562 0.888245 28.77387



5/9/2019 2:19 27.81895 0.87639 28.69534
5/9/2019 2:20 27.75757 0.866637 28.6242
5/9/2019 2:21 27.69991 0.853469 28.55338
5/9/2019 2:22 27.64246 0.835937 28.4784
5/9/2019 2:23 27.23057 0.817181 28.04775
5/9/2019 2:24 24.73656 0.798994 25.53555
5/9/2019 2:25 22.27139 0.782288 23.05368
5/9/2019 2:26 21.45463 0.76745 22.22208
5/9/2019 2:27 21.1793 0.754567 21.93386
5/9/2019 2:28 20.99812 0.743559 21.74168
5/9/2019 2:29 20.83288 0.734267 21.56715
5/9/2019 2:30 20.67115 0.726496 21.39764
5/9/2019 2:31 20.50994 0.716247 21.22618
5/9/2019 2:32 20.34621 0.702996 21.0492
5/9/2019 2:33 20.17276 0.688833 20.86159
5/9/2019 2:34 19.9882 0.675 20.6632
5/9/2019 2:35 19.79582 0.662157 20.45798
5/9/2019 2:36 19.60013 0.65061 20.25074
5/9/2019 2:37 19.40351 0.640454 20.04396
5/9/2019 2:38 19.20655 0.631661 19.83821
5/9/2019 2:39 19.00887 0.624138 19.63301
5/9/2019 2:40 18.80942 0.617759 19.42718
5/9/2019 2:41 18.60736 0.609491 19.21686
5/9/2019 2:42 18.40065 0.599046 18.9997
5/9/2019 2:43 18.18228 0.587896 18.77017
5/9/2019 2:44 17.95051 0.576942 18.52745
5/9/2019 2:45 17.70808 0.566682 18.27476
5/9/2019 2:46 17.4578 0.557364 18.01517
5/9/2019 2:47 17.20138 0.549079 17.75046
5/9/2019 2:48 16.93866 0.541823 17.48048
5/9/2019 2:49 16.66835 0.535542 17.20389
5/9/2019 2:50 16.3891 0.530154 16.91925
5/9/2019 2:51 16.10032 0.523332 16.62366
5/9/2019 2:52 15.79786 0.514924 16.31278
5/9/2019 2:53 15.47768 0.505985 15.98366
5/9/2019 2:54 15.13336 0.497173 15.63053
5/9/2019 2:55 14.76437 0.488866 15.25324
5/9/2019 2:56 14.37151 0.481261 14.85277
5/9/2019 2:57 13.95447 0.474437 14.42891
5/9/2019 2:58 13.51246 0.468404 13.98087
5/9/2019 2:59 13.04491 0.46313 13.50804
5/9/2019 3:00 12.55176 0.458559 13.01032
5/9/2019 3:01 12.04139 0.45286 12.49425
5/9/2019 3:02 11.53274 0.445962 11.97871
5/9/2019 3:03 11.04644 0.438647 11.48508
5/9/2019 3:04 10.62177 0.431412 11.05318
5/9/2019 3:05 10.3191 0.424551 10.74366



5/9/2019 3:06 10.12624 0.418224 10.54446
5/9/2019 3:07 10.04301 0.4125 10.45551
5/9/2019 3:08 9.997005 0.407398 10.4044
5/9/2019 3:09 9.965914 0.402897 10.36881
5/9/2019 3:10 9.942254 0.398962 10.34122
5/9/2019 3:11 9.921174 0.37524 10.29641
5/9/2019 3:12 9.823246 0.334133 10.15738
5/9/2019 3:13 9.521891 0.286492 9.808383
5/9/2019 3:14 9.098728 0.238492 9.33722
5/9/2019 3:15 8.622085 0.193313 8.815397
5/9/2019 3:16 8.255816 0.152427 8.408243
5/9/2019 3:17 7.963494 0.116379 8.079872
5/9/2019 3:18 7.732344 0.085243 7.817587
5/9/2019 3:19 7.548075 0.058896 7.606971
5/9/2019 3:20 7.397591 0.037174 7.434765
5/9/2019 3:21 7.2733 0.019999 7.293299
5/9/2019 3:22 7.167601 0.007526 7.175127
5/9/2019 3:23 7.078216 0.000571 7.078787
5/9/2019 3:24 7.000908 7.61E-06 7.000916
5/9/2019 3:25 6.930409 0 6.930409
5/9/2019 3:26 6.866066 0 6.866066
5/9/2019 3:27 6.810418 0 6.810418
5/9/2019 3:28 6.7601 0 6.7601
5/9/2019 3:29 6.649602 0 6.649602
5/9/2019 3:30 6.438038 0 6.438038
5/9/2019 3:31 6.177358 0 6.177358
5/9/2019 3:32 5.902721 0 5.902721
5/9/2019 3:33 5.629267 0 5.629267
5/9/2019 3:34 5.419872 0 5.419872
5/9/2019 3:35 5.309589 0 5.309589
5/9/2019 3:36 5.250773 0 5.250773
5/9/2019 3:37 5.213135 0 5.213135
5/9/2019 3:38 5.183596 0 5.183596
5/9/2019 3:39 5.157314 0 5.157314
5/9/2019 3:40 5.132832 0 5.132832
5/9/2019 3:41 5.109294 0 5.109294
5/9/2019 3:42 5.086414 0 5.086414
5/9/2019 3:43 5.06409 0 5.06409
5/9/2019 3:44 5.042286 0 5.042286
5/9/2019 3:45 5.02086 0 5.02086
5/9/2019 3:46 4.999696 0 4.999696
5/9/2019 3:47 4.978774 0 4.978774
5/9/2019 3:48 4.958079 0 4.958079
5/9/2019 3:49 4.937588 0 4.937588
5/9/2019 3:50 4.917276 0 4.917276
5/9/2019 3:51 4.897119 0 4.897119
5/9/2019 3:52 4.877091 0 4.877091



5/9/2019 3:53 4.857172 0 4.857172
5/9/2019 3:54 4.837343 0 4.837343
5/9/2019 3:55 4.817594 0 4.817594
5/9/2019 3:56 4.79791 0 4.79791
5/9/2019 3:57 4.778269 0 4.778269
5/9/2019 3:58 4.758657 0 4.758657
5/9/2019 3:59 4.73908 0 4.73908
5/9/2019 4:00 4.71951 0 4.71951
5/9/2019 4:01 4.699916 0 4.699916
5/9/2019 4:02 4.680329 0 4.680329
5/9/2019 4:03 4.66074 0 4.66074
5/9/2019 4:04 4.64106 0 4.64106
5/9/2019 4:05 4.621263 0 4.621263
5/9/2019 4:06 4.601363 0 4.601363
5/9/2019 4:07 4.581367 0 4.581367
5/9/2019 4:08 4.561217 0 4.561217
5/9/2019 4:09 4.540736 0 4.540736
5/9/2019 4:10 4.520237 0 4.520237
5/9/2019 4:11 4.49973 0 4.49973
5/9/2019 4:12 4.479153 0 4.479153
5/9/2019 4:13 4.458469 0 4.458469
5/9/2019 4:14 4.437656 0 4.437656
5/9/2019 4:15 4.416697 0 4.416697
5/9/2019 4:16 4.395555 0 4.395555
5/9/2019 4:17 4.3742 0 4.3742
5/9/2019 4:18 4.35249 0 4.35249
5/9/2019 4:19 4.330461 0 4.330461
5/9/2019 4:20 4.30827 0 4.30827
5/9/2019 4:21 4.285987 0 4.285987
5/9/2019 4:22 4.263653 0 4.263653
5/9/2019 4:23 4.241199 0 4.241199
5/9/2019 4:24 4.218558 0 4.218558
5/9/2019 4:25 4.195735 0 4.195735
5/9/2019 4:26 4.172718 0 4.172718
5/9/2019 4:27 4.149594 0 4.149594
5/9/2019 4:28 4.126105 0 4.126105
5/9/2019 4:29 4.101791 0 4.101791
5/9/2019 4:30 4.077648 0 4.077648
5/9/2019 4:31 4.053291 0 4.053291
5/9/2019 4:32 4.028441 0 4.028441
5/9/2019 4:33 4.003329 0 4.003329
5/9/2019 4:34 3.978036 0 3.978036
5/9/2019 4:35 3.952497 0 3.952497
5/9/2019 4:36 3.92695 0 3.92695
5/9/2019 4:37 3.900989 0 3.900989
5/9/2019 4:38 3.874515 0 3.874515
5/9/2019 4:39 3.847622 0 3.847622



5/9/2019 4:40 3.820398 0 3.820398
5/9/2019 4:41 3.792899 0 3.792899
5/9/2019 4:42 3.764907 0 3.764907
5/9/2019 4:43 3.736387 0 3.736387
5/9/2019 4:44 3.707556 0 3.707556
5/9/2019 4:45 3.678297 0 3.678297
5/9/2019 4:46 3.648339 0 3.648339
5/9/2019 4:47 3.617808 0 3.617808
5/9/2019 4:48 3.586767 0 3.586767
5/9/2019 4:49 3.555435 0 3.555435
5/9/2019 4:50 3.523529 0 3.523529
5/9/2019 4:51 3.490802 0 3.490802
5/9/2019 4:52 3.457244 0 3.457244
5/9/2019 4:53 3.422851 0 3.422851
5/9/2019 4:54 3.387525 0 3.387525
5/9/2019 4:55 3.351255 0 3.351255
5/9/2019 4:56 3.314045 0 3.314045
5/9/2019 4:57 3.275859 0 3.275859
5/9/2019 4:58 3.236632 0 3.236632
5/9/2019 4:59 3.196311 0 3.196311
5/9/2019 5:00 3.154977 0 3.154977
5/9/2019 5:01 3.112205 0 3.112205
5/9/2019 5:02 3.067853 0 3.067853
5/9/2019 5:03 3.021835 0 3.021835
5/9/2019 5:04 2.973996 0 2.973996
5/9/2019 5:05 2.924396 0 2.924396
5/9/2019 5:06 2.872653 0 2.872653
5/9/2019 5:07 2.818173 0 2.818173
5/9/2019 5:08 2.760628 0 2.760628
5/9/2019 5:09 2.700656 0 2.700656
5/9/2019 5:10 2.636053 0 2.636053
5/9/2019 5:11 2.565742 0 2.565742
5/9/2019 5:12 2.489034 0 2.489034
5/9/2019 5:13 2.403294 0 2.403294
5/9/2019 5:14 2.302486 0 2.302486
5/9/2019 5:15 2.180836 0 2.180836
5/9/2019 5:16 2.028031 0 2.028031
5/9/2019 5:17 1.855133 0 1.855133
5/9/2019 5:18 1.680052 0 1.680052
5/9/2019 5:19 1.542432 0 1.542432
5/9/2019 5:20 1.442613 0 1.442613
5/9/2019 5:21 1.368243 0 1.368243
5/9/2019 5:22 1.312948 0 1.312948
5/9/2019 5:23 1.270993 0 1.270993
5/9/2019 5:24 1.237326 0 1.237326
5/9/2019 5:25 1.208794 0 1.208794
5/9/2019 5:26 1.183591 0 1.183591



5/9/2019 5:27 1.160635 0 1.160635
5/9/2019 5:28 1.138988 0 1.138988
5/9/2019 5:29 1.117961 0 1.117961
5/9/2019 5:30 1.096904 0 1.096904
5/9/2019 5:31 1.075738 0 1.075738
5/9/2019 5:32 1.054487 0 1.054487
5/9/2019 5:33 1.032933 0 1.032933
5/9/2019 5:34 1.011078 0 1.011078
5/9/2019 5:35 0.989155 0 0.989155
5/9/2019 5:36 0.967158 0 0.967158
5/9/2019 5:37 0.944592 0 0.944592
5/9/2019 5:38 0.921081 0 0.921081
5/9/2019 5:39 0.896556 0 0.896556
5/9/2019 5:40 0.871018 0 0.871018
5/9/2019 5:41 0.844282 0 0.844282
5/9/2019 5:42 0.816501 0 0.816501
5/9/2019 5:43 0.787855 0 0.787855
5/9/2019 5:44 0.756259 0 0.756259
5/9/2019 5:45 0.721354 0 0.721354
5/9/2019 5:46 0.682366 0 0.682366
5/9/2019 5:47 0.637832 0 0.637832
5/9/2019 5:48 0.584019 0 0.584019
5/9/2019 5:49 0.512948 0 0.512948
5/9/2019 5:50 0.424853 0 0.424853
5/9/2019 5:51 0.345859 0 0.345859
5/9/2019 5:52 0.2848 0 0.2848
5/9/2019 5:53 0.2296 0 0.2296
5/9/2019 5:54 0.188137 0 0.188137
5/9/2019 5:55 0.156404 0 0.156404
5/9/2019 5:56 0.131917 0 0.131917
5/9/2019 5:57 0.113257 0 0.113257
5/9/2019 5:58 0.098129 0 0.098129
5/9/2019 5:59 0.085762 0 0.085762
5/9/2019 6:00 0.075521 0 0.075521
5/9/2019 6:01 0.066921 0 0.066921
5/9/2019 6:02 0.059674 0 0.059674
5/9/2019 6:03 0.053757 0 0.053757
5/9/2019 6:04 0.048541 0 0.048541
5/9/2019 6:05 0.043696 0 0.043696
5/9/2019 6:06 0.039148 0 0.039148
5/9/2019 6:07 0.035061 0 0.035061
5/9/2019 6:08 0.031484 0 0.031484
5/9/2019 6:09 0.028392 0 0.028392
5/9/2019 6:10 0.025732 0 0.025732
5/9/2019 6:11 0.023282 0 0.023282
5/9/2019 6:12 0.019714 0 0.019714
5/9/2019 6:13 0.017097 0 0.017097



5/9/2019 6:14 0.015185 0 0.015185
5/9/2019 6:15 0.013764 0 0.013764
5/9/2019 6:16 0.01271 0 0.01271
5/9/2019 6:17 0.01191 0 0.01191
5/9/2019 6:18 0.011284 0 0.011284
5/9/2019 6:19 0.010779 0 0.010779
5/9/2019 6:20 0.01036 0 0.01036
5/9/2019 6:21 0.010005 0 0.010005
5/9/2019 6:22 0.009696 0 0.009696
5/9/2019 6:23 0.009422 0 0.009422
5/9/2019 6:24 0.009174 0 0.009174
5/9/2019 6:25 0.008948 0 0.008948
5/9/2019 6:26 0.008738 0 0.008738
5/9/2019 6:27 0.008542 0 0.008542
5/9/2019 6:28 0.008356 0 0.008356
5/9/2019 6:29 0.00818 0 0.00818
5/9/2019 6:30 0.008011 0 0.008011
5/9/2019 6:31 0.007849 0 0.007849
5/9/2019 6:32 0.007693 0 0.007693
5/9/2019 6:33 0.007543 0 0.007543
5/9/2019 6:34 0.007397 0 0.007397
5/9/2019 6:35 0.007256 0 0.007256
5/9/2019 6:36 0.007149 0 0.007149
5/9/2019 6:37 0.007085 0 0.007085
5/9/2019 6:38 0.007016 0 0.007016
5/9/2019 6:39 0.006944 0 0.006944
5/9/2019 6:40 0.006868 0 0.006868
5/9/2019 6:41 0.00679 0 0.00679
5/9/2019 6:42 0.006711 0 0.006711
5/9/2019 6:43 0.006629 0 0.006629
5/9/2019 6:44 0.006546 0 0.006546
5/9/2019 6:45 0.006462 0 0.006462
5/9/2019 6:46 0.006377 0 0.006377
5/9/2019 6:47 0.006292 0 0.006292
5/9/2019 6:48 0.006205 0 0.006205
5/9/2019 6:49 0.006119 0 0.006119
5/9/2019 6:50 0.006031 0 0.006031
5/9/2019 6:51 0.005944 0 0.005944
5/9/2019 6:52 0.005857 0 0.005857
5/9/2019 6:53 0.00577 0 0.00577
5/9/2019 6:54 0.005683 0 0.005683
5/9/2019 6:55 0.005597 0 0.005597
5/9/2019 6:56 0.00551 0 0.00551
5/9/2019 6:57 0.005425 0 0.005425
5/9/2019 6:58 0.00534 0 0.00534
5/9/2019 6:59 0.005256 0 0.005256
5/9/2019 7:00 0.005172 0 0.005172



5/9/2019 7:01 0.00509 0 0.00509
5/9/2019 7:02 0.005008 0 0.005008
5/9/2019 7:03 0.004927 0 0.004927
5/9/2019 7:04 0.004848 0 0.004848
5/9/2019 7:05 0.004769 0 0.004769
5/9/2019 7:06 0.004691 0 0.004691
5/9/2019 7:07 0.004615 0 0.004615
5/9/2019 7:08 0.004539 0 0.004539
5/9/2019 7:09 0.004465 0 0.004465
5/9/2019 7:10 0.004392 0 0.004392
5/9/2019 7:11 0.00432 0 0.00432
5/9/2019 7:12 0.004249 0 0.004249
5/9/2019 7:13 0.00418 0 0.00418
5/9/2019 7:14 0.004111 0 0.004111
5/9/2019 7:15 0.004042 0 0.004042
5/9/2019 7:16 0.003973 0 0.003973
5/9/2019 7:17 0.003905 0 0.003905
5/9/2019 7:18 0.003838 0 0.003838
5/9/2019 7:19 0.003771 0 0.003771
5/9/2019 7:20 0.003706 0 0.003706
5/9/2019 7:21 0.003641 0 0.003641
5/9/2019 7:22 0.003577 0 0.003577
5/9/2019 7:23 0.003514 0 0.003514
5/9/2019 7:24 0.003452 0 0.003452
5/9/2019 7:25 0.003392 0 0.003392
5/9/2019 7:26 0.003333 0 0.003333
5/9/2019 7:27 0.003274 0 0.003274
5/9/2019 7:28 0.003217 0 0.003217
5/9/2019 7:29 0.003162 0 0.003162
5/9/2019 7:30 0.003107 0 0.003107
5/9/2019 7:31 0.003054 0 0.003054
5/9/2019 7:32 0.003002 0 0.003002
5/9/2019 7:33 0.002951 0 0.002951
5/9/2019 7:34 0.002901 0 0.002901
5/9/2019 7:35 0.002852 0 0.002852
5/9/2019 7:36 0.002805 0 0.002805
5/9/2019 7:37 0.002759 0 0.002759
5/9/2019 7:38 0.002714 0 0.002714
5/9/2019 7:39 0.00267 0 0.00267
5/9/2019 7:40 0.002627 0 0.002627
5/9/2019 7:41 0.002585 0 0.002585
5/9/2019 7:42 0.002544 0 0.002544
5/9/2019 7:43 0.002504 0 0.002504
5/9/2019 7:44 0.002465 0 0.002465
5/9/2019 7:45 0.002427 0 0.002427
5/9/2019 7:46 0.00239 0 0.00239
5/9/2019 7:47 0.002354 0 0.002354
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C.3 BACKGROUND EXCERPTS (STORM DRAINAGE)  
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     GEOTECHNICAL INVESTIGATION 
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BUILDINGS     EARTH & ENVIRONMENT     ENERGY

INDUSTRIAL      INFRASTRUCTURE      SUSTAINABILITY

exp Services Inc.NOTES :

1. THE BOUNDARIES AND SOIL TYPES HAVE BEEN ESTABLISHED ONLY AT BOREHOLE LOCATIONS. BETWEEN

BOREHOLES THEY ARE ASSUMED AND MAY BE SUBJECT TO CONSIDERABLE ERROR.

2. SOIL SAMPLES WILL BE RETAINED IN STORAGE FOR THREE MONTHS AND THEN DESTROYED UNLESS THE

CLIENT ADVISES THAT AN EXTENDED TIME PERIOD IS REQUIRED.

3. TOPSOIL QUANTITIES SHOULD NOT BE ESTABLISHED FROM THE INFORMATION PROVIDED AT THE

BOREHOLE LOCATIONS.

4. BOREHOLE ELEVATIONS SHOULD NOT BE USED TO DESIGN BUILDING(S) OR FLOOR SLABS OR PARKING

LOT(S) GRADES.

5. THIS DRAWING FORMS PART OF THE REPORT PROJECT NUMBER AS REFERENCED AND SHOULD BE USED

ONLY IN CONJUNCTION WITH THIS REPORT.

6. SURVEY PLAN PREPARED BY ANNIS, O'SULLIVAN, VOLLEBEKK LTD. JOB No.18260-17 UTOPIA, DATED

SEPTEMBER 1ST, 2017.
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

Client :   

Date Sampled :  

Sample Description : 20 80 0

EXP  Project No.: OTT-00246046 - A0 Project Name :

Figure : 8
Sample Description : Silty Sand (SM)

2597237 Ontario Ltd.

April 18, 2018 Borehole No: BH1 Sample No.: SS3 Depth (m) : 1.5-2.1

Method of Test For Particle Size Analysis of Soil
ASTM C-136/ASTM D422

% Gravel% Sand% Silt and Clay

Geotechnical Investigation - Proposed Residential Development

Project Location : 6102 Renaud Road, Ottawa, ON.
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Grain-Size Distribution Curve 100-2650 Queensview Drive
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Date Sampled :  

Sample Description : 98 2 0

EXP  Project No.: OTT-00246046 - A0 Project Name :

Figure : 9
Sample Description : Clay (CH)

2597237 Ontario Ltd.

April 16, 2018 Borehole No: BH2 Sample No.: SS2 Depth (m) : 0.8-1.4

Method of Test For Particle Size Analysis of Soil
ASTM C-136/ASTM D422

% Gravel% Sand% Silt and Clay

Geotechnical Investigation - Proposed Residential Development

Project Location : 6102 Renaud Road, Ottawa, ON.
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FIG 12

2597237 Ontario Ltd.

Proposed Residential Subdivision - 6102 Renaud Road, Ottawa, ON.
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2015 National Building Code Seismic Hazard Calculation
INFORMATION: Eastern Canada English (613) 995-5548  français (613) 995-0600  Facsimile (613) 992-8836

Western Canada English (250) 363-6500 Facsimile (250) 363-6565

Site: 45.4292 N, 75.518 W User File Reference: 6102 Renaud Road, Ottawa, ON.

Requested by: , EXP Services Inc.

April 26, 2018

National Building Code ground motions: 2% probability of exceedance in 50 years (0.000404 per annum)

Sa(0.05) Sa(0.1) Sa(0.2) Sa(0.3) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA (g) PGV (m/s)

Ground motions for other probabilities:

Probability of exceedance per annum

Probability of exceedance in 50 years

Sa(0.05)

Sa(0.1)

Sa(0.2)

Sa(0.3)

Sa(0.5)

Sa(1.0)

Sa(2.0)

Sa(5.0)

Sa(10.0)

PGA

PGV

0.010

40%

0.0021

10%

0.001

5%

0.501 0.581 0.482 0.363 0.255 0.125 0.059 0.015 0.0055 0.309 0.211

0.047

0.065

0.058

0.046

0.032

0.016

0.0062

0.0013

0.0006

0.035

0.022

0.164

0.204

0.174

0.133

0.093

0.046

0.021

0.0048

0.0019

0.110

0.072

0.276

0.331

0.278

0.211

0.148

0.073

0.034

0.0084

0.0032

0.179

0.118

Notes.  Spectral (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values are
given in units of g (9.81 m/s2).  Peak ground velocity is given in m/s.  Values are for "firm ground" (NBCC
2015 Site Class C, average shear wave velocity 450 m/s).  NBCC2015 and CSAS6-14 values are specified in
bold font.  Three additional periods are provided - their use is discussed in the NBCC2015 Commentary.
Only 2 significant figures are to be used.  These values have been interpolated from a 10-km-spaced grid
of points.  Depending on the gradient of the nearby points, values at this location calculated directly
from the hazard program may vary.  More than 95 percent of interpolated values are within 2 percent
of the directly calculated values.

References

National Building Code of Canada 2015 NRCC no. 56190;

Appendix C: Table C-3, Seismic Design Data for Selected Locations in

Canada

User’s Guide - NBC 2015, Structural Commentaries NRCC no.

xxxxxx (in preparation)

Commentary J: Design for Seismic Effects

Geological Survey of Canada Open File 7893 Fifth Generation

Seismic Hazard Model for Canada: Grid values of mean hazard to be

used with the 2015 National Building Code of Canada

See the websites www.EarthquakesCanada.ca

and www.nationalcodes.ca for more information

Aussi disponible en français
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CLIENT NAME: EXP SERVICES INC
2650 QUEENSVIEW DRIVE, UNIT 100
OTTAWA, ON   K2B8H6
(613) 688-1899

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

Amanjot Bhela, Inorganic CoordinatorSOIL ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 5

Apr 27, 2018

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

18Z331542AGAT WORK ORDER:

ATTENTION TO: Susan Potyondy

PROJECT: OTT-246046

Laboratories (V1) Page 1 of 5

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



BH4 SS3 5'-7'

BH1 SS4 7.

5'-9.5'SAMPLE DESCRIPTION:

SoilSoilSAMPLE TYPE:

2018-04-182018-04-18DATE SAMPLED:

9195398 9195399G / S RDLUnitParameter

7.54 7.05pH, 2:1 CaCl2 Extraction pH Units

51 54Chloride (2:1) 2µg/g

25 122Sulphate (2:1) 2µg/g

6170 4270Resistivity (2:1) 1ohm.cm

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9195398-9195399 EC/Resistivity, Chloride and Sulphate were determined on the DI water extract obtained from the 2:1 leaching procedure (2 parts DI water:1 part soil). pH was determined on the 0.01M CaCl2 extract 
prepared at 2:1 ratio.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2018-04-23

Certificate of Analysis

ATTENTION TO: Susan PotyondyCLIENT NAME: EXP SERVICES INC

AGAT WORK ORDER: 18Z331542

DATE REPORTED: 2018-04-26

PROJECT: OTT-246046

Inorganic Chemistry (Soil)

SAMPLED BY:expSAMPLING SITE:6102 Renaud Road

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 5



Inorganic Chemistry (Soil)

pH, 2:1 CaCl2 Extraction 9195564 7.58 7.54 0.5% NA 99% 80% 120%

Chloride (2:1) 9194146 623 584 6.5% < 2 107% 70% 130% 103% 70% 130% 101% 70% 130%

Sulphate (2:1) 9194146 34 33 3.0% < 2 97% 70% 130% 102% 70% 130% 100% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only 
where the average of the two duplicates is greater than five times the RL.

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE:6102 Renaud Road SAMPLED BY:exp

AGAT WORK ORDER: 18Z331542

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Susan Potyondy

CLIENT NAME: EXP SERVICES INC

PROJECT: OTT-246046

Soil Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 3 of 5

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Soil Analysis

pH, 2:1 CaCl2 Extraction INOR-93-6031 MSA part 3 & SM 4500-H+ B PH METER

Chloride (2:1) INOR-93-6004 McKeague 4.12 & SM 4110 B ION CHROMATOGRAPH

Sulphate (2:1) INOR-93-6004 McKeague 4.12 & SM 4110 B ION CHROMATOGRAPH

Resistivity (2:1) INOR-93-6036
McKeague 4.12, SM 2510 B,SSA #5 
Part 3

EC METER

Results relate only to the items tested and to all the items tested

SAMPLING SITE:6102 Renaud Road SAMPLED BY:exp

AGAT WORK ORDER: 18Z331542

Method Summary

ATTENTION TO: Susan Potyondy

CLIENT NAME: EXP SERVICES INC

PROJECT: OTT-246046

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 4 of 5
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