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1.0 Introduction  

MTE Consultants Inc. was retained by Urban Legend Developments Ltd. to prepare the 
Functional Site Servicing and Stormwater Management (FSSWM) Report for the proposed 
residential development to be constructed at 310-316 Erb Street West located in the 
City of Waterloo. 

The site is approximately 0.276ha and currently comprises four residential dwellings. The site is 
bounded by existing residential development to the north and west, Erb Street West to the 
south, and First Baptist Church to the east. For the exact location refer to the key plan located 
on the enclosed engineering drawings. 

The proposed development consists of the construction of a six storey residential building with 
associated at grade parking and an underground parking structure. Two driveway entrances off 
of Erb Street West are proposed: one provides access to the parking garage and the other to 
the surface parking. 

This report addresses the servicing and stormwater management requirements set forth by the 
City of Waterloo. The site grading, servicing and stormwater management details for the site are 
illustrated on the MTE engineering drawings. 

2.0 Servicing  

2.1 Sanitary 

There is an existing 300mm diameter municipal sanitary sewer on Erb Street West fronting the 
site that drains east. The closest existing manhole is located in front of the main driveway 
entrance to the site and is approximately 3.6m deep. 

A sanitary sewer design sheet was prepared to determine the flows anticipated to the generated 
by the proposed development. With a total of 93 units at 1.76 persons per unit, the anticipated 
peak sanitary flow rate is 2.24L/s. The site is proposed to be serviced by a 200mm diameter 
sanitary service connection to the existing manhole fronting the site. At a slope of 0.5%, the 
proposed service has a capacity of 23.18L/s. Refer to Appendix A for the sanitary sewer design 
sheet. 

Upon receipt of this report, it is expected that the City will input the anticipated sanitary flow rate 
of 2.24L/s into their overall model to verify availability of downstream capacity in their system. 

2.2 Storm 

There is an existing 975mm diameter municipal storm sewer on Erb Street West fronting the site 
that drains east. The existing sewer is located along the south side of the right-of-way, with 
catchbasin leads crossing to the north side of the right-of-way. The closest existing storm 
structure is a side inlet catch basin located at the northeast corner of the property connecting 
into an existing manhole on the south side of the right-of-way. The existing side inlet catchbasin 
is approximately 1.5m deep and the existing manhole is approximately 3.2m deep. 

A 250mm diameter storm service is proposed to connect to a new SICBMH that will replace the 
existing SICB on the north side of Erb Street West fronting the site. The 250mm diameter storm 
service is proposed at a slope of 0.5% with a capacity of 42.0L/s. During the 5-year storm event 
the proposed development will produce piped stormwater flow of 24.0L/s. Therefore, the 
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5.0 Conclusions a nd Recommendations  

Based on the foregoing analysis, it is concluded that: 

i) the sanitary, water, and storm service connections have adequate capacity to service 
the proposed development; 

ii) the proposed stormwater management design provides adequate attenuation of the 
2 through 100-year storm events and provides adequate water quality control; and, 

iii) upon completion of construction, the site will conform to the design criteria specified by 
the City of Waterloo. 

It is recommended that: 

i) the site grading be undertaken according to the proposed elevations, details and erosion 
control measures shown on the enclosed engineering drawings; 

ii) the stormwater management facilities be installed as detailed on the enclosed 
engineering drawings; and, 

iii) the stormwater management facilities be inspected by MTE Consultants Inc. during 
construction and certified to the City of Waterloo upon completion. 

 

All of which is respectfully submitted, 
 
MTE Consultants Inc. 
 
 
 
 
 
 
 
 
Chelsea Dahmer, P.Eng. Rebecca Kerr, P.Eng. 
Design Engineer Design Engineer 
519-743-6500 ext. 1285    519-743-6500 ext. 1290 
cdahmer@mte85.com    rkerr@mte85.com 
 
CAD:dlb 
M:\46981\100\Reports\FSSWM\rpt_2022-02-11_FSSWM.doc 
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Appendix A 

Calculations 



 

 

CALCULATIONS 
 
 
Orifice Equation (MIDUSS NET) 
 

Q = Cc p/4 D5 sqrt(2g(H-2/3D)) 
 
 
where Cc - coefficient of contraction 

H - head relative to the invert of the orifice 
D - orifice diameter 
g - gravitational acceleration 

 



310-316 Erb Street West
CITY OF WATERLOO Average Daily Flow Mannings "n" 0.013

Residential ###### L/s/c Min. Velocity 0.6 m/sec

Commercial 0.95 L/s/ha Max. Velocity 3.0 m/sec

Project Number: 46981-100 Industrial 0.40 L/s/ha Residential Harmon Peaking Factor (F) F = 1 + 14/(4 + P0.5)
Date: Drainage Area Plan No: Inst. / School 0.25 L/s/ha Commercial Peaking Factor = 2.5
Design By: CAH Residential Areas Infiltration 0.25 L/s/ha
Checked By:
File: Q:\46981\100\Sanitary Sewer Design Sheet_2021-11-29.xls

No. No.
UNITS @ UNITS @ 0.25 L/s/ha 0.95 L/s/ha 0.40 L/s/ha

FROM TO 1.76 2.18
MH MH PPU PPU

ha 1000s 1000s L/sec ha ha L/sec ha ha L/sec ha ha L/sec L/sec ha ha L/sec L/sec m % mm L/sec. m/s

0.28 93.00 0.164 0.164 4.178514 2.1769 0.28 0.28 0.0690 2.2459 13.3 0.50 200 23.1802 0.738

January 20, 2022

SANITARY SEWER DESIGN SHEET

ENGINEERING AND PUBLIC WORKS

Design Parameters

AREA
CUMUL 
AREA

PEAK 
FLOW

AREA
CUMUL 
AREA

CAPACITY
FULL FLOW 
VELOCITY

CUMUL 
AREA

INFIL 
FLOW

TOTAL 
VOLUME 

FLOW
LENGTH PIPE SIZE

PEAK 
FACTOR 

"F"

PEAK 
RES. 

FLOW

HECTARES AND FLOW OF EACH ZONING

STREET
AREA 
NO.

MANHOLE 
LOCATION AREA

PEAK 
FLOW

LOCATION RESIDENTIAL AREAS AND POPULATION
SCHOOL, 

INSTITUTIONAL

AREA
SLOPEAREA

INDUSTRIAL INFILTRATION 

POPUL.
CUMUL 
POPUL.

COMMERCIAL DESIGN

TOTALS-
C-I 

FLOW
CUMUL 
AREA

PEAK 
FLOW

Q:\46981\100\Sanitary Sewer Design Sheet_2021-11-29.xls 1/20/2022 11:09 AM



310-316 Erb Street West
CITY OF WATERLOO

Q=kAIR, k=0.00277 Manning's "n" 0.013
Project Number: 46981-100 Intensity (I) = a/(tc+b)c Min. Velocity 0.600 m/s
Date: Drainage Area Plan No: a = 1755 Max. Velocity 6.000 m/s
Design By: CAH b = 12.347
Checked By: c = 0.895
File: Q:\46981\100\Storm Sewer Design Sheet_2022-01-20.xlsx

FROM TO
MH MH TOTAL IN PIPE

ha ha ha min min mm/hr L/s mm m % L/s m/s %

5 Year flow 24.00000 250 6.3 0.50 42.04989 0.8566 57.08
rate from MIDUSS

5 YEAR STORM

CUMUL.
A x C

RUNOFF 
COEFF.  

(C)  
A x C

Design Parameters

5 YEAR STORM

DESIGN

January 20, 2022

STORMWATER FLOW

STORM SEWER DESIGN SHEET

ENGINEERING AND PUBLIC WORKS

LOCATION

STREET
AREA 

NUMBER

MANHOLE LOCATION
AREA           

(A)
PIPE SIZE

CONCENTRATION
TIME

RAIN 
INTENSITY 

(I)

FLOW          
(Q)

LENGTH SLOPE CAPACITY
FULL
FLOW 

VELOCITY
PIPE FULL
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REPORT 

Form SD-003 RevDate: Sep 25, 2020 
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PROJECT INFORMATION 

Project Name:  Const. Project #:  

Site Address:  Design Project #:  

City Contact:  Phone #:  

FCFP Contact:  Phone #:  

Technical Contact:  Phone #:  
 

SITE INFORMATION 

SITE MAP 

 
N 

 
 

 
 
 
 
 
 
 

Note: If the main is a dead end, the flowing hydrant shall be closest to the dead end 

ITEMS TO LABEL ON MAP HYDRANTS USED MAIN SIZE 

 Static / Residual & Flow Hydrants  City Hydrant(s) City: 

 Flow Direction (if the main is dead end)  Site Hydrant(s) Site: 

SITE NOTES 

 

 

310-316 Erb Street West Flow Test LD-21-085

310-316 Erb Street West  Waterloo ON 2021-FCFP-316

Mona 519886-2310x30277

Dan Smaglinski 226-971-0170

4 4 12"

Andrew Peach 226-448-3436

FLOWING HYDRANT

RESIDUAL  HYDRANT



FLOW TEST 
REPORT 

Form SD-003 RevDate: Sep 25, 2020 

Page 2 of 2 
 
 

TEST INFORMATION 

Minimum Required Flow:  Min Ports:  

FCFP Personnel Present:  Test Date:  

City / External Company:  Test Time:  

TEST EQUIPMENT 

 Hose Monsters with built in Pitot Hose length used: 

 Hand held pitot gauge  Pollard diffuser elbow with built in Pitot 

 Other: 

TEST RESULTS 

Number 
of Ports 

Outlet Size 
(IN) 

Discharge 
Coefficient 

Pitot Reading 
(PSI) 

Total Flow 
(GPM) 

Static / Residual 
Pressure 

(PSI) 

0 Ports STATIC  

1 Port      

2 Ports       

3 Ports        

4 Ports         

0 Ports STATIC RE-CHECK  

TEST NOTES 

 

 

HYDRAULIC ADJUSTMENTS (FOR OFFICE USE ONLY) 

ADJUSTMENTS FOR HYDRAULIC GRADE LINE (HGL) 

Reservoir HGL (m):  Site Elevation (m):  

Theoretical Static Head (PSI):  PSI to subtract from test pressures:  

OTHER HYDRAULIC ADJUSTMENTS 

Other adjustment as required by the City / AHJ:  
 

NA 2

Dan Smaglinski 2021-08-24

City of Waterloo 10:00am

4

0

70 88

46 52 84

80

90

2.5

2.5

2.5

2.5

0.9

0.9

0.9

0.9

1,404

2,349

0

0

0



310-316 Erb Street West
FIRE FLOW ANALYSIS
Waterloo, Ontario
Project Number: 46981-100
Date: January 20, 2022
Design By: CAH
File:
CALCULATION OF RESIDUAL PRESSURE AT ON-SITE HYDRANT
1. Boundary Conditions (Based on Fire Flow Test Results):

P0 - Starting Pressure 61.89 m 88 psi
P1 - Pressure at Q1 59.07 m 84 psi0
Q1 - From Fire Flow Test 8892 L/min 2349 U.S. gal/min
Q2 - Required Flow 6300 L/min 1664 U.S. gal/min From: Water Demand calculations by MTE
P-loss 1 2.81 m 4 psi
P-loss 2 1.49 m 2 psi

P2 - Residual Pressure 60.40 m 86 psi Extrapolated from Fire Flow Test Results

2.  Friction Losses Through Water Service:
Hazen-Williams Equation
Chw = Pipe Friction Factor 150 150
k = conversion factor 10.675 4.727
n = constant 1.852 1.852
m = constant 4.8704 4.8704

Q = Flow 0.105 m3/s 1664 U.S. gal/min
d = Pipe Diameter 150 mm 5.91 in

p = Loss/Length 0.1579 m/m 0.0684 psi/ft
Length 0 m 0 ft
Loss 0.00 m 0.0 psi

0 kPa

3.  Friction Losses Through Apurtenances:
Number K Velocity Head Loss

m/s m m psi
0 0.300 5.942 0.540 0.000 0.000
0 0.900 5.942 1.619 0.000 0.000
0 0.12 5.942 0.216 0.000 0.000
0 0.224 5.942 0.403 0.000 0.000

0.000 0.000

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

Elevation at Boundary (i.e. Residual Hydrant): 0 m 0 ft
Elevation at Site Hydrant: 0 m 0 ft

Elevation Difference = Loss/Gain 0 m 0.0 psi

ANALYSIS SUMMARY

Total Losses 0.000 m
0.00 kPa 0.0 psi

Residual Pressure after Losses 60.40 m
593 kPa 85.9 psi PASS

Allowable Residual Pressure 140 kPa 20.3 psi

Q:\46981\100\Site Fire Flow Analysis_2021-12-01.xlsx

Metric Imperial

ImperialMetric

ImperialMetric

Total Minor Losses

Apurtenances

150mm Tee (run)
150mm Tee (branch)
Valve - 150mm dia.
Elbow - 150mm dia.

Total Loss



STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Recommended Stormceptor EFO Model: EFO4
Estimated Net Annual Sediment (TSS) Load Reduction (%): 88

Project Name: 310-316 Erb

Project Number: 45973

Designer Name: Chelsea Hiebert

Designer Company: MTE Consultants Inc.

Designer Email: chiebert@mte85.com

Designer Phone: 519-743-6500

EOR Name:  

EOR Company:

EOR Email:

EOR Phone:

Province: Ontario

City: Waterloo

Nearest Rainfall Station: WATERLOO WELLINGTON AP

Climate Station Id: 6149387

Years of Rainfall Data: 34

Net Annual Sediment 
(TSS) Load Reduction 

Sizing Summary

Stormceptor 
Model

TSS Removal 
Provided (%)

EFO4 88
EFO6 95
EFO8 98

EFO10 99
EFO12 100

Oil / Fuel Spill Risk Site? Yes

Upstream Flow Control? No

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

Site Sediment Transport Rate (kg/ha/yr):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 6.81

Runoff Coefficient 'c': 0.90

Drainage Area (ha): 0.19

% Imperviousness: 100.00

Particle Size Distribution: Fine

Target TSS Removal (%): 80.0

Site Name: 310-316 Erb

Water Quality Runoff Volume Capture (%): > 90

11/30/2021
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Rainfall 
Intensity
(mm / hr)

Percent 
Rainfall 

Volume (%)

Cumulative 
Rainfall Volume 

(%)

Flow Rate 

(L/s)

Flow Rate 
(L/min)

Surface 
Loading Rate 

(L/min/m²)

Removal 
Efficiency 

(%)

Incremental 
Removal (%)

Cumulative 
Removal 

(%)
1 20.0 20.0 0.48 29.0 24.0 100 20.0 20.0

2 15.8 35.8 0.95 57.0 48.0 100 15.8 35.8

3 11.2 47.0 1.43 86.0 71.0 94 10.5 46.2

4 8.7 55.7 1.90 114.0 95.0 90 7.9 54.1

5 7.6 63.3 2.38 143.0 119.0 88 6.7 60.8

6 6.4 69.7 2.85 171.0 143.0 84 5.4 66.2

7 4.1 73.8 3.33 200.0 166.0 82 3.4 69.6

8 2.8 76.7 3.80 228.0 190.0 78 2.2 71.8

9 2.7 79.4 4.28 257.0 214.0 77 2.1 73.9

10 2.4 81.7 4.75 285.0 238.0 76 1.8 75.7

11 2.7 84.5 5.23 314.0 261.0 75 2.0 77.7

12 2.2 86.7 5.70 342.0 285.0 74 1.6 79.3

13 1.8 88.4 6.18 371.0 309.0 73 1.3 80.6

14 1.0 89.5 6.66 399.0 333.0 72 0.7 81.4

15 1.7 91.2 7.13 428.0 357.0 71 1.2 82.6

16 1.2 92.3 7.61 456.0 380.0 69 0.8 83.4

17 1.1 93.5 8.08 485.0 404.0 69 0.8 84.2

18 0.6 94.1 8.56 513.0 428.0 68 0.4 84.6

19 0.3 94.3 9.03 542.0 452.0 66 0.2 84.8

20 0.7 95.0 9.51 570.0 475.0 66 0.4 85.2

21 0.7 95.7 9.98 599.0 499.0 64 0.5 85.6

22 0.3 96.0 10.46 628.0 523.0 63 0.2 85.8

23 0.9 96.9 10.93 656.0 547.0 63 0.6 86.4

24 0.5 97.4 11.41 685.0 570.0 61 0.3 86.7

25 0.2 97.6 11.88 713.0 594.0 60 0.1 86.8

30 0.9 98.5 14.26 856.0 713.0 59 0.6 87.4

35 0.9 99.4 16.64 998.0 832.0 58 0.5 87.9

40 0.3 99.7 19.02 1141.0 951.0 58 0.1 88.0

45 0.3 100.0 21.39 1284.0 1070.0 56 0.2 88.2

50 0.0 100.0 23.77 1426.0 1188.0 53 0.0 88.2

Estimated Net Annual Sediment (TSS) Load Reduction = 88 %
Climate Station ID: 6149387 Years of Rainfall Data: 34

www.imbriumsystems.comPage 3info@imbriumsystems.com



RAINFALL DATA FROM WATERLOO WELLINGTON AP RAINFALL STATION

INCREMENTAL AND CUMULATIVE TSS REMOVAL 
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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