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1.0 INTRODUCTION

WalterFedy was retained by Premeir Group to complete a Functional Servicing Report in support of a Rezoning 
Application for a proposed mixed-use development consisting of a 17-storey residential high-rise with ground 
floor commercial/retail space and underground parking.  The remainder of the site’s surface will be comprised 
of asphalt driveway and parking areas, with some permimeter landscaping.  The purpose of this Functional 
Servicing Report is to identify how the development will be serviced, including water, sanitary, and storm 
connections to existing municipal infrastructure as well as stormwater management design.  

1.1 Background

The property is located at 2481 Barton Street East and has an area of approximately 0.38 ha.  The site is bound 
by an existing commercial parking lot to the north, the Barton Street East right-of-way on the south, existing 
commercial/industrial development on the east, and an existing ESSO gas station to the west.  See Figure 1.0 
for a location plan.  The property is located just east of Centennial Parkway North.  Most recently the site was 
used for commercial purposes and contained a single detached house with garage and a one-storey accessory 
brick building.  

Figure 1.0 – Proposed Driveway Location
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1.2 Reference Reports

The following were referenced in the preparation of this Functional Servicing Report.

1. Stormwater Management Practices Planning and Design Manual, Ministry of the Environment, March 
2003.

2. Erosion & Sediment Control Guidelines for Urban Construction, December 2006.

3. Sewer and Water Permit Process - Sewer and Water System Design Requirements, City of Hamilton, 
November 20, 2019.

4. Comprehensive Development Guidelines and Financial Policies Manual, City of Hamilton, 2019

5. Geotechncial Investigation – 2481 Barton Street East, Hamilton, ON, EXP Services Inc., February 3, 2021.

6. Hydrogeological Investigation – 2481 Barton Street East, Hamilton, ON, EXP Services Inc., February 3, 
2021.

7. Formal Consultation Document File No. FC-21-062, City of Hamilton, May 18, 2021

2.0 EXISTING INFORMATION

2.1 Topography and Soils

Legal boundary information and topographic information was obtained from a survey by A.T. McLaren Limited, 
dated September 24, 2020. Geotechnical and hydrogeological reporting was prepared by EXP Servicies Inc. as 
cited above. 

The site topography within the gravel driveway is generally flat, with a gentle slope of 0.3% to 0.5% towards the 
north.  There are low spots within the vegetated area, but the ground generally slopes towards the north. 

The geotechnical investigation (see Appendix D) found that the site had surficial topsoil, granular fill and/or fill 
that extended from approximately 0.8 m to 2.6 m below the ground surface.  Underlying this material is a native 
silty clay till that extends 6.3 m to 11.0 m below the ground surface to the weathered shale bedrock.  The 
hydrogeological investigation (see Appendix D) determined that groundwater elevations across the site varied 
seasonally from 2.3 m to 5.5 m below the ground surface.  

2.2 Servicing and Utilities

The site services will be insufficient to service the proposed development.  The original structure on the site was 
a house.  City records indicate that dual 150 mm storm and sanitary services were installed to the dwelling in 
November 1968.   

A 250 mm sanitary sewer (at 0.5% slope) is located within the Barton Street East right-of-way in front of the 
site.  The sanitary sewer starts east of Centennial Parkway and drains east along Barton Street East.  Therefore, 
the proposed development will be outletting into the upstream end of the sanitary sewer system.  The full flow 
capacity of the municipal sanitary sewer is 37 l/s.  The sanitary service for the proposed development will 
connect to the 250 mm sanitary sewer.  

There are a number of municipal watermains within the Barton Street East right-of-way fronting the site.  1200 
mm and 600 mm trunk watermains are located on the northern and southern sides of the right-of-way, 
respectively.  A 300 mm watermain is located approximately in the middle of the right-of-way under the travelled 
road.  
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Municipal fire hydrants are located on the southern side of Barton Street East.  A hydrant flow test using the 
two existing hydrants was conducted by L&D Waterworks on May 6, 2021 (see Appendix B).  The hydrant flow 
test results from the City database as well from the most recent test are shown in Table 2.1.  The proposed 
development will be serviced off of the 300 mm watermain.   

Table 2.1 – Existing Hydrant Flow Data

City Database Data 2021 Flow Test
Hydrant ID

HB77H004 HB77H005 HB77H004 &005
Location 2500 Barton St. E. Barton St. E. Barton St. E
Test Date August 19, 2018 August 19, 2018 May 6, 2021
Static Pressure 65 psi 64 psi 65 psi
Residual Pressure at Test Flow 64 psi 63 psi 60 psi
Test Flow Rate 1140 IGPM (86 l/s) 1220 IGPM (90 l/s) 2014 USGPM (127 l/s)
Theoretical Flow @ 20 psi 8905 IGPM (674 l/s) 9415 IGPM (713 l/s) 6746 USGPM (425 l/s)

An 1050 mm storm sewer (at 0.5% - 0.68% slope) is located on the northern side of the travelled roadway 
(westbound lanes) of Barton Street East.  The storm sewer drains east and conveys upstream flows from 
Centennial Parkway.  The full flow capacity of the municipal storm sewer ranges from 1.94 m3/s to 2.26 m3/s.  
Storm flows from the proposed development will outlet to the 1050 mm storm sewer. 

3.0 REVIEW AGENCIES

3.1 City of Hamilton

The City of Hamilton will be responsible for the review and approval of the Zoning and Site Plan Applications, 
as well as site servicing and grading for the overall development.

3.2 Hamilton Conservation Authority (HCA)

This site is located outside the regulatory boundary for the Hamilton Conservation Authority.

3.3 Other Utilities

The residential development will require review by other utility providers for the supply and installation of 
services including, but not limited to, hydro, gas, and telecommunications (cable and fiber). As such, drawings 
will be circulated to relevant agencies for their comment during detailed design.

4.0 SANTIARY SERVICING

The anticipated sanitary sewer discharge from the proposed development was calculated based on Table 
8.2.1.3.A - Residential Occupancies and Table 8.2.1.3.B - Other Occupancies of the Ontario Plumbing Code (see 
Appendix A for relevant tables).  Table 4.1 summarizes the anticipated sanitary sewer discharge rates from the 
proposed development. 
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Table 4.1 – Proposed Sanitary Sewer Discharge

Occupancy Type: OBC Flow

Studio and One-Bedroom Units 750 l/unit/day x 132 units 
= 99,000 l/day

Two-Bedroom Units 1,100 l/unit/day x 71 units 
= 78,100 l/day

Three-Bedroom Units 1,600 l/unit/day x 4 units 
= 6,400 l/day

Commercial/Retail (Stores) 5 litres/m2 x 475 m2 
= 2375 l/day

Total Wastewater Generated (l/day): 185,875

Total Wastewater Generated (l/s): 2.15

The site will be serviced with a 150-mm-diameter sanitary service at 1.0% slope that will be connected to the 
250 mm sanitary sewer on Barton Street East.  The proposed service stub will have a full flow capacity of 13 l/s.  

5.0 WATER SERVICING

5.1 Domestic Water Demand

Domestic water demands for the proposed development were calculated using the OBC fixture unit method per 
OBC Table 7.6.3.2.A.  Appendix B provides a summary table of the fixuture unit count and resulting domestic 
water demand for the residential and commercial/retail uses.  The estimated maximum domestic water demand 
for the development is 21.0 L/s.  

5.2 Fire Flow Demand

Fire flow demands for the development will be governed by the City of Hamilton Fire Flow Policy PW19096.  
The proposed development is classified as “Residential Multi (greater than 3)” with a prescribed required fire 
flow of 150 l/s.  The proposed development will also contain commercial floor space which also has a prescribed 
required fire flow of 150 l/s.  The recent hydrant flow test conducted in May 2021 (see Table 2.1) indicates that 
the munipal system can supply 425 l/s at a minimum 20 psi residual pressure; therefore, the system has sufficient 
capacity to provide the required fire flow plus domestic demand.  Please see Appendix B for OBC fire flow 
calculations.  

5.3 Proposed Watermain Servicing Connection 

A 200 mm watermain service will be provided for the domestic and fire (internal sprinkler system) demands of 
the development.  The existing fire hydrants on the southern side of Barton Street East are greater than 45 m 
from the proposed Fire Department Connection. As such, a private hydrant is proposed on the eastern side of 
the site that will be within 45 m of the proposed Fire Department Connection. 

6.0 STORMWATER MANAGEMENT AND STORM SERVICING

6.1 Stormwater Management Requirements

As outlined in the Formal Consultation document, the City has specified the following stormwater management 
requirements: 

 Quantity – Control 100-year, post-development peak flow discharage to less than or equal to the 5-
year, pre-development peak flow.
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 Quality – Storm runoff from the site will ultimtley drain to Lake Ontario.  Therefore, the site design 
should provide a “Normal” (Level 2, 70% total suspended solids (TSS) removal) level of water quality 
protection.  

6.2 Pre-Development Conditions

In pre-development conditions, the property contains a single detached home with a separate garage and a one-
storey concrete block secondary structure.  A compacted gravel driveway and parking area surrounds the the 
buildings. The remainder of the property is covered with open grassed areas that are hard packed due to vehicle 
and material storage,  and existing trees, bushes, and shrubs.  Table 6.1 summarizes the pre-development 
catchment area and characteristics.  See Figure 2.0 for a depiction of the pre-development catchment area.   

Table 6.1 – Pre-Developoment Catchment Area

Catchment 
ID Description Area

(ha)
Percent 

Impervious

101 Existing Site 0.3760 30%

The pre-development site discharge was modelled with the SWMHYMO hydrologic modelling program 
developed by J.F Sabourin & Associates for the 2-year to 100-year City of Hamilton (Mount Hope) design 
storms.  A summary of the peak flow rates is provided in Table 6.2.  The detailed SWMHYMO input/output for 
both the pre- and post-development conditions can be found in Appendix C.       

Table 6.2 – Pre-Development Site Discharge

Storm Event Discharge (m3/s)

2-year 0.018

5-year 0.038

10-year 0.054

25-year 0.075

50-year 0.092

100-year 0.109

Therefore, based on the City’s quantity control criteria, the maximum allowable post-development flow from 
the development will be limited to the 5-year pre-development peak flow of 0.038 m3/s.

6.3 Post-Development Conditions

Under post-development conditions, the site will be developed into a 17-storey residential high-rise with ground 
floor commercial/retail space and underground parking.  The remainder of the site’s surface will be comprised 
of asphalt driveway and parking areas with some permimeter landscaped areas.  Table 6.3 summarizes the post-
development drainage areas.  See Figure 3.0 for a depiction of post-development catchment areas.
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Table 6.3 – Post-Development Catchment Areas

Catchment ID Description Area
(ha)

Percent 
Impervious (%)

201 Building Roof Areas 0.1190 100

202 Driveway/Parking Surface/Ramp/Balconies 0.1656 95

203 Landscaping and Amenity Area 0.0622 5

204 Front sidewalk along Barton St. E., low roofs, and 
balconies 0.0292 100

Total 0.3760 82

The increased impervious coverage in post-development conditions and the requirement to control the 100-
year, post-development discharge to the 5-year, pre-development flow will necessitate the need for on-site 
stormwater management controls and related storage.  A number of options were considered for providing on-
site storage, and the most efficient arrangement was the use of rooftop control drains in conjunction with 
underground tank storage.  This allows the available roof storage to be utilized while minimzing the underground 
storage tank volume requirements.  The underground storage will be provided within the western landscaped 
area located outside of the underground parking structure.  It is proposed to install 95 m3 GreenStorm (by 
Stormcon) underground storage tanks in a tank configuration that is one- to two-tanks wide (0.8m to 1.6 m) by 
three-tanks high (2.40 m).    

The post-developmenet conditions were modelled using the SWMHYMO hydrologic modelling program for the 
2-year to 100-year City of Hamilton (Mount Hope) design storms.  The entire roof area was modelled with a 
total of 11 rooftop control drains (Zurn Z105 drains with a rating of 0.38 l/s per inch of head).  Table 6.4 
summarizes the stage-storage-discharge characteristics for the rooftop controls.  Discharge from the 
underground storage tanks will be controlled by a 90-mm-diameter orifice plate located at the downstream  side 
of the storm manhole.  Table 6.5 summarizes the stage-storage-discharge characteristics for the underground 
storage and control.  This information was used in the SWMHYMO model.  Please see Appendix C for detailed 
SWMHYMO input/output information as well as a model schematic and detailed stage-storage-discharge 
worksheet for the underground storage.  

Table 6.4 – Roof Control Drains – Stage-Storage-Discharge Characteristics

Depth on Roof (m) Volume (m3) A Discharge (m3/s) B

0.00 0 0

0.05 36 0.00836

0.10 72 0.01672

0.15 108 0.02508
A Volume based on 60% of roof area (1190 m2) x Depth
B Discharge = (0.38 l/s/inch of head) x 11 roof drains
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Table 6.5 – Underground Storage - Stage-Storage-Discharge Characteristics

Elevation (m) Discharge (m3/s) A Volume (m3) Description

81.95 0 0 Orifice Invert (90 mm)

82.50 0.0118 0 Bottom of storage tanks

83.00 0.0168 24 Tank storage

83.50 0.0206 48 Tank storage

84.00 0.0239 73 Tank storage

84.48 0.0267 95 Top of storage tanks
A Discharge based on 90-mm-diameter orifice plate.  See Appendix C

The results of the post-developmet analysis are summarized in Table 6.6 and show that the 100-year, post-
development controlled discharge is less than the 5-year, pre-development discharge of 0.038 m3/s indicated in 
Table 6.2; also, there is sufficient underground tank storage to contain the 100-year storm event.

Table 6.6 – Post-Development Discharge and Stormwater Volumes

Peak Flow (m3/s) Req’d Storage Volume (m3)
Storm Event

Uncontrolled Controlled A Rooftop Underground Tanks

2-year 0.065 0.020 21 16

5-year 0.092 0.025 31 31

10-year 0.110 0.027 37 44

25-year 0.133 0.031 45 61

50-year 0.150 0.033 50 73

100-year 0.167 0.036 56 88

A Controlled discharge = Controlled flow from tank + uncontrolled flow from catchment 204

Water quality control for the site will be provided by a HydroStorm HS-6 Oil/Grit separator (OGS).  The unit 
was sized for an area of 0.3468 ha (Catchments 201+202+203) at an imperviousness of 81%, including City of 
Hamilton Mount Hope rainfall data, ETV particle size distribution, and the assumption of no upstream controlled 
flow.  The manufacturer’s sizing program indicates that an HS-6 unit will provide 81% TSS removal for 100% of 
the annual flow (see Appendix C).   There is limited area within the site to provide a treatment train; however, it 
should be noted that a larger unit is proposed which exceeds the minimum TSS removal requirement of 70% for 
Normal protection.  Also, over 30% of the area draining to the unit is roof water which is considered clean.  
Moveover, the the OGS will be located downstream of the orifice control which improves removal efficiency.  
Therefore, the proposed OGS will provide an acceptable level of water quality control.  See Appendix C for sizing 
output from the manufacturer’s software as well as the User Manual for the unit.

6.4 Storm Servicing

The site will be serviced by a 300 mm storm sewer at 2.0% with a capacity of 137 l/s that will be connected to 
the existing 1050 mm storm sewer on Barton Street East.  The capacity is greater than the controlled discharge 
from the proposed development.  
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7.0 EROSION AND SEDIMENT CONTROL

Any sediment tracked onto the roadway during the course of construction will be cleaned by the Contractor. To 
help minimize the amount of mud being tracked onto the roadway, a mud mat will be installed at the primary 
construction exit. Additionally, silt fence will be installed around the entire site to eliminate any sediment from 
leaving the site, and will remain in place and be maintained until landscaping has been completed and soil has 
been vegetated. Silt fence will also be installed around any stockpiles on site, with the stockpiles kept a minimum 
2.5 m from the property.

Silt sacs in all storm and sanitary structures will be installed to prevent any silt or sediment-laden water from 
entering inlets. These will be inspected to ensure that they have been properly installed and function as designed 
throughout construction.  

The controls will be maintained and accumulated sediments removed once their capture capacity has been 
decreased by one third. It is proposed that, during construction activities, visual monitoring will be conducted 
following rainfall events meeting or exceeding 12 mm of rainfall.  During the construction period, monitoring 
will consist of visual observation for the effectiveness of the sediment and erosion controls and sediment 
migration off site. Construction inspections will be conducted until such time as the construction activities are 
complete and vegetation has established itself to a density equivalent to 70% of the background native 
vegetation density.

Detailed Erosion and Sediment Control plans and associated details have been provided as part of this 
submission. 

It is assumed that the Contractor will keep in mind weather conditions when scheduling work to minimize dust 
to the neighbouring residential properties due to construction activities. 

8.0 CONCLUSIONS

Based on the analysis presented above, it is concluded that the site can be developed to satisfy the requirements 
of the City of Hamilton.  Therefore it is recommended that: 

 A 150 mm sanitary service be provided with an outlet to the existing 250 mm municipal sanitary sewer 
on Barton Street East.

 A 200 mm diameter water service connection be provided from the existing 300 mm watermain on 
Barton Street East, which will provide sufficient flow and pressures to support the proposed 
developments fire and domestic water demand.  A new hydrant private fire hydrant will be installed to 
service the proposed Fire Department Connection.

 A 300 mm storm service be provided with an outlet to the existing 1050 mm storm sewer on Barton 
Street East.    On-site quantity control will be provided to control all post-development flows to less 
than the 5-year pre-development flow rate via a 90 mm orifice plate and 95 m3 of underground storm 
tank storage. 

 Quality control will be provided by an Hydrostorm HG-6 OGS.

 Erosion control measures will be implemented, monitored, and maintained during the construction 
period. 

 This report be accepted in support of the proposed Rezoning Application.
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All of which is respectfully submitted,

WALTERFEDY

John Oreskovic, P.Eng.
Senior Water Resources Engineer, Civil

joreskovic@walterfedy.com
289.799.3547, Ext. 364
JO:ajw

awhaley
JGO 12 Dec 22



C-PR
0.38
0.90

HP

MW

85
.90

85
.73

 G
F

85
.71

 G
F

85
.75

HP

85
.71

85
.70

85
.66

CB
HP

85
.71

85
.55

85
.5685.56

85
.63

85
.79

85
.87

85.7585.93

85
.63

85
.63

85
.59

85
.63 85
.87

85
.52

85
.53

85.56

85.56 85.51

85.60

85
.65

85
.45

MW85
.4085

.42

85
.42

85
.49

85
.50

85
.34

85.02

85
.34

85
.28

85
.02

85
.26

85
.42

85
.48

85
.46

85
.45

85
.73

85
.73

85
.66

85
.68

85
.61

85
.55

85
.69

85
.67 85

.69

85
.71

85.56

85
.59

85
.44

85
.49

85
.45

85
.44

85
.35

85
.21

85
.24

85
.30

85.20

85
.47

85
.32

85
.48

85
.51

85
.41

85
.50

85
.52

85
.57

85
.56

85
.38

85
.45MW85

.45
85

.52

85
.53

85
.61

85
.54

85.69

85.7085
.50

85
.59

85
.5785
.57

85
.53

86
.11

85
.58

85.30

85.67

85
.36

85
.19

86
.2

8

86.40
85.58

85
.89

85
.89

86
.1

8
87

.08

85
.88

85
.47

85
.50

85
.55

85
.78

85.71

86.00
85.80

85.70

85
.7

0
85

.74

85
.71

85.74

85.78

85
.68

85
.6

1

85
.68

85.68

85.66

85.66

85
.53

85
.64

85
.62 85
.63

85
.65

85.63

85.62

85
.63

85
.7085
.68

85
.59

85.61

85
.56

85
.53

85.58

EX STMH

CBCB
HP

HMH

EX STMH

HP

CB

85.64

85.59

CBCB

CBCB

CB CB

CBCB

N
17

°1
5'

20
"E

N71°27'35"W

72.44

51
.9

35

69.939

N71°31'00"W

2.560

N
17

°2
0'

45
"E

51
.8

70

APP

CONCRETE

EX CONCRETE  SIDEWALK

STEPS

TR
AI

LE
R

PS
EX

. B
O

AR
D

 F
EN

C
E

EX
. C

O
N

C
R

ET
E 

C
U

R
B

EX
. C

O
N

C
R

ET
E 

C
U

R
B

SUPPORT

EX. CONCRETE CURB

GARAGE

CAR WASH

EX. BOARD FENCE

EX
. B

O
AR

D
 F

EN
C

E
EX

. B
O

AR
D

  F
EN

C
E

EX. EDGE  OF  ASPHALT
EX. EDGE  OF  ASPHALT

ED
G

E 
 O

F 
 A

SP
H

AL
T

CENTRE  LINE  OF  PAVEMENT CENTRE  LINE  OF  PAVEMENT

EX
. B

O
AR

D
 F

EN
C

E

CONC

CONC

PORCH

SRW

DECK

G
R

AV
EL

  D
R

IV
E G

R
AV

EL
  D

R
IV

E

GARAGE

EX. ASPHALT

BI
LL

BO
AR

D

PL
AT

FO
R

M
PL

AT
FO

R
M

SUPPORT

EX
. C

O
N

C
R

ET
E 

C
U

R
B

ED
G

E 
 O

F 
 A

SP
H

AL
T

EX
. C

O
N

C
R

ET
E 

C
U

R
B

EX
. C

O
N

C
R

ET
E 

C
U

R
B

EX
. C

O
N

C
R

ET
E 

 W
AL

K
TO

P 
 O

F 
 B

AN
K

BO
TT

O
M

  O
F 

 B
AN

K

BB

TOP  OF  BANK

TOP  O
F  B

ANK

BOTTOM  O
F  B

ANK

BOTTOM  OF  BANKCANO
PY CANOPY

C
AN

O
PY

C
AN

O
PY

CANO
PY

C
AN

O
PY

CONC

CONC

GRAVEL  DRIVE

132.37N71°31'00"W
(REFERENCE BEARING)

C
H

AI
N

  L
IN

K 
 F

EN
C

E

ED
G

E 
 O

F 
 A

SP
H

AL
T

C
AN

O
PY

CLF

EX 1050mm Ø STORM SEWER @ 0.66% EX 1050mm Ø STORM SEWER @ 0.19%

10
.5

10
N

16
°4

1'
00

"E

9.
99

72.499

CONCRETE
BLOCK

GARAGE1 STOREY
BRICK DWELLING

No. 2481

1 STOREY BLOCK &
SIDED BUILDING No.

2493

EXISTING  WOODED  AREA

101
0.3760

30

BARTON STREET EAST

REPRODUCTION OR DISTRIBUTION FOR PURPOSES OTHER THAN AUTHORIZED BY WALTERFEDY IS FORBIDDEN.
CONTRACTORS SHALL VERIFY AND BE RESPONSIBLE FOR ALL DIMENSIONS AND CONDITIONS ON THE JOB AND
REPORT ANY VARIATIONS FROM THE DIMENSIONS AND CONDITIONS SHOWN ON DRAWINGS TO WALTERFEDY.
DO NOT SCALE THIS DRAWING.

SHEET NO.:

SCALE: DATE:

PROJECT NO.:

FILE: 2021-0171-10_SWM-PRE
DRAWN BY:

CHECKED BY:

TITLE:

PROJECT:

KITCHENER OFFICE
675 Queen Street South, Suite 111, Kitchener, Ontario N2M 1A1
T: 519.576.2150          F: 519.576.5499          walterfedy.com

2481 BARTON STREET EAST, HAMILTON

EXISTING CONDITIONS STORM DRAINAGE CATCHMENT FIGURE 1:500 2022-08-29
2021-0171-10MPB

JO

FIG 2.0
COPYRIGHT © 2022  WalterFedy

N

LEGEND

EXISTING STORM
DRAINAGE AREA

EXISTING OVERLAND
FLOW ROUTE

201

0.350

75

DRAINAGE AREA #

AREA IN HECTARES

% IMPERVIOUS



C-PR
0.38
0.90

MECH./ELEC.

17-STOREY MIXED-USE BUILDING
FFE 86.00

UNDERGROUND LIMITS

UNDERGROUND LIMITS

U
N

D
ER

G
R

O
U

N
D

 L
IM

IT
S

U
N

D
ER

G
R

O
U

N
D

 L
IM

IT
S

HPHP
CB

HP

EX STMH

CBCB
HP

HMH

EX STMH

HP

CB

CBCB

CBCB

CB CB

CBCB

APP

CONCRETE

EX CONCRETE  SIDEWALK

EX
. C

O
N

C
R

ET
E 

C
U

R
B

EX
. C

O
N

C
R

ET
E 

C
U

R
B

EX. CONCRETE CURB

CAR WASH

EX. EDGE  OF  ASPHALT
EX. EDGE  OF  ASPHALT

ED
G

E 
 O

F 
 A

SP
H

AL
T

CENTRE  LINE  OF  PAVEMENT CENTRE  LINE  OF  PAVEMENT

EX. ASPHALT

EX
. C

O
N

C
R

ET
E 

C
U

R
B

ED
G

E 
 O

F 
 A

SP
H

AL
T

EX
. C

O
N

C
R

ET
E 

C
U

R
B

EX
. C

O
N

C
R

ET
E 

C
U

R
B

EX
. C

O
N

C
R

ET
E 

 W
AL

K

ED
G

E 
 O

F 
 A

SP
H

AL
T

EX 1050mm Ø STORM SEWER @ 0.66% EX 1050mm Ø STORM SEWER @ 0.19%

EX VC

1 STOREY BLOCK &
SIDED BUILDING No.

2493

EXISTING  WOODED  AREA

HYD

SOD

SO
D

204
0.0292

99

201
0.1190

99

203
0.0622

5 202
0.1656

95

REPRODUCTION OR DISTRIBUTION FOR PURPOSES OTHER THAN AUTHORIZED BY WALTERFEDY IS FORBIDDEN.
CONTRACTORS SHALL VERIFY AND BE RESPONSIBLE FOR ALL DIMENSIONS AND CONDITIONS ON THE JOB AND
REPORT ANY VARIATIONS FROM THE DIMENSIONS AND CONDITIONS SHOWN ON DRAWINGS TO WALTERFEDY.
DO NOT SCALE THIS DRAWING.

SHEET NO.:

SCALE: DATE:

PROJECT NO.:

FILE: 2021-0171-10_SWM-POST
DRAWN BY:

CHECKED BY:

TITLE:

PROJECT:

KITCHENER OFFICE
675 Queen Street South, Suite 111, Kitchener, Ontario N2M 1A1
T: 519.576.2150          F: 519.576.5499          walterfedy.com

2481 BARTON STREET EAST, HAMILTON

PROPOSED CONDITIONS STORM DRAINAGE CATCHMENT FIGURE 1:500 2022-09-06
2021-0171-10MPB

JO

FIG 3.0
COPYRIGHT © 2022  WalterFedy

N

LEGEND

PROPOSED STORM
DRAINAGE AREA

PROPOSED
OVERLAND FLOW
ROUTE

202

0.35

75

DRAINAGE AREA #

AREA IN HECTARES

% IMPERVIOUS



APPENDIX A

Sanitary Servicing 
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Project: 2021-071-102481 Barton Street East, Hamilton,ON

Hydraulic Load (Fixuture Unit Calculation) for Domestic Water Demand per OBC

Building Information

Studio & One-Bedroom 132 units

Two-Bedroom 71 units

Three-Bedroom 4 units

Total 207 units

Commercial Space 475 m
2

Fixture or Device
Fixture

Units
Quantity Total Fixture Load

Bathroom Group with 6 LPF or less flush tank* 3.6 207 745.2

Bathtub with or without shower head 1.4 0 0

Clothes washer 1.4 207 289.8

Dishwasher (domestic) 1.4 207 289.8

Hose bibb (1/2") 2.5 5 12.5 (1)

Lavatory 0.7 207 144.9

Shower head 1.4 0 0

Shower, spray, multi-head, fixture unit per head 1.4 0 0

Sink, bar 1.0 0 0

Sink, kitchen 1.4 207 289.8

Sink, laundry 1.4 1 1.4 (2)

Water closet (6 LPF or less with flush tank) 2.2 0 0

Additional Fixtures for two and three bedroom units  
(3)

Lavatory 0.7 75 52.5

Water closet (6 LPF or less with flush tank) 2.2 75 165

Fixtures for Commercial/Retail
 (4)

Lavatory 0.7 6 4.2

Water closet (6 LPF or less with flush tank) 2.2 6 13.2

Sink, kitchen 1.4 6 8.4

Total Fixture Units 2016.7

Total Flow (IGPM) per OBC Table 7.4.10.5 276.7

Total Flow (l/s) 21.0

(Fixture Units from Table 7.6.3.2.A, of Dvision B of the OBC

* Bathroom group consists of 1 water closet, 1 basin (lavatory), and 1 bathtub or 1 shower

Notes:

(1) Assume 2 exterior + 2 in underground parking + 1 in garbage room (5 total)

(2) Assume one (1) laundry/mop sink on main floor for building staff

(3) Assume that 2 and 3-bedroom units will have an additional powder room with toilet and sink

(4) Assume six (6) individual commercial/retail units with 1 toilet, 1 sink and 1 kitchen type sink  

Page 1 of 2



Project: 2021-071-102481 Barton Street East, Hamilton,ON

Use the total Fixture Unit count and the table below to calculate the flow

1 gal/min (Imp) = 0.075768 l/s

Page 2 of 2



2481 Barton Street East

Hamilton, ON

OBC FIRE FLOW WATER SUPPLY

Project: Premier Group - 2481 Barton Street East
Project Number: 2021-0171-10
Date: August 2022

Type of Development: Residential (majority)

Required Fire Water Supply (Q) per OBC: Q = K V Stot (OBC Tables and Figures attached)

Where: Q = Minimim supply of water in litres
K = Water suppy coefficient from Table 1
V = total building volume in cubic meters

Stot = total of spatial coefficient values from property line exposures on all sides

Stot = 1.0 + [Sside1 + Sside2 + Sside3 + ….]  from Figure 1.  Max. 2.0

Water Supply Coefficient (K)

Building Group/Division Classification: C (residential)

From Table 1,                  K = 16

Building Volume (V)

1-storey + U/G Parking = 215m
2
 x (1 storey + 1 u/g park) x 3m/storey = 1290 m

3 

5-storey + U/G Parking = 405m2 x (5 storey + 1 u/g park) x 3m/storey = 7290 m3 

17-storey + U/G Parking = 775m2 x (17 storey + 1 u/g park) x 3m/storey = 41850 m3 

Remainder of U/G Parking = 1840m2 x 1 storey x 3m/storey = 5520 m3 

Building Volume (V): 55950 m3 

Spatial Coefficient (S)

See Figure 1 for Side Dist (m) Scoeff

Spatial Coefficients North 50 0
South 40 0
East 16 0

West 13 0
Total 0.0

Therefore, Stot =   1.0

Required Water Supply

Q = K V Stot = 895200 m3

From Table 2, the minimum required water supply flow rate = 9000 l/min    or 150 l/s

City of Hamilton Target flow for Residential Multi (Greater than 3 units) = 150 l/s  = OBC

2021-0171-10 - OBC Fire Flow.xlsx



2481 Barton Street East

Hamilton, ON
Pg. 2

City of Hamilton Target Flows (Policy PW19096)

OBC Tables and Figures

2021-0171-10 - OBC Fire Flow.xlsx



 

 

 
 
 
September 5, 2022 
 
2019-0171-10 
 
 
City of Hamilton 
71 Main St. W. 
Hamilton, ON  L8P 4Y5 
 
RE:   Fire Flow Estimate 
 2481 Barton Street East - City of Hamilton 

The proposed mixed use development consists of a 17-storey residential building with ground floor 
commercial/retail space and an underground parking level.  The residential component will consist of 207 
studio, one, two and three-bedroom units.  Approximately 475 m2 of commercial will be provided on the 
ground floor.  Refer to the Site Plan prepared by SRM Architects Inc. for additional details 
 
The required fire flow in the City of Hamilton is determined as being the greater of the OBC fire flow 
calculation (OBC section A-3.2.5.7) or the prescribed fire flow per the City of Hamilton Fire Flow Policy 
PW19096 based on the type of development. The results of the OBC fire flow calculation (see attached) 
indicate a required fire flow of 9000 l/min (150 l/sec).  This is equal to the City of Hamilton prescribed fire 
flow of 150 l/s for Residential Multi (greater than 3 units) developments.  Therefore, the minimum required 
fire flow for this site is 150 l/sec. Refer to the attached fire flow calculations. 
 
A hydrant flow test was conducted by L&D Waterworks on May 6, 2021 using the existing municipal 
hydrants located on Barton Street East, east of Centennial Parkway (see attached for test results).  Table 1 
summarizes the hydrant flow test results and shows that the water distribution system can supply up to 450 
l/s at a residual pressure of 20 psi based on the hydrant flow test.  
 

Table 1 – Hydrant Flow Data 

Hydrant ID HB77H004 &005 

Location Barton St. E (east of Centennial Pkwy.) 

Test Date May 6, 2021 

Static Pressure 65 psi 

Residual Pressure During Test Flow 60 psi 

Test Flow Rate 2014 USGPM (127 l/s) 

Theoretical Flow @ 20 psi 6746 USGPM (425 l/s) 

 
 
 



City of Hamilton – Fire Flow Estimate 
2481 Barton Street East 2 

 

Based on this hydrant flow test data, the theoretical maximum available flow of 425 l/s exceeds the 
maximum required 150 l/s fire flow for the proposed development.  Therefore, the existing water 
distribution system will have the capacity and pressure required to adequately service the subject site.  
 
We trust this is the information you presently require.  Should you have any questions or concerns regarding 
this correspondence, or if you would like to discuss any of these contents in more detail, please contact the 
undersigned. 
 
All of which is respectfully submitted, 
 

WALTERFEDY 
 
 
 
 
 
 
 
John Oreskovic, P.Eng. 
Water Resources Engineer, Civil 
joreskovic@walterfedy.com 
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2021-0171-10

2481 Barton Street East, Hamilton ON

SWMHYMO HYDROLOGIC MODELING PARAMETERS

PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING PARAMETERS

Catchment Catchment Description Hydrograph Area Perv. Perv. Ia Time to Peak

ID Method (ha) CN (mm) TIMP XIMP Perv. Imperv. Perv. Imperv. Perv. Imperv. Tp (hrs)

101 Existing Conditions STANDHYD 0.3760 80 4.00 30 1 25 25 0.250 0.015 2.0 2.0

TOTAL 0.3760

POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING PARAMETERS

Catchment Catchment Description Hydrograph Area Perv. Perv. Ia Time to Peak

ID Method (ha) CN (mm) TIMP XIMP Perv. Imperv. Perv. Imperv. Perv. Imperv. Tp (hrs)

201 Future building roof (controlled flow) STANDHYD 0.1190 80 4.00 99 99 0.1 15 0.250 0.015 2.0 1.0

202
Parking, driveway and uncovered 

balcony plan area
STANDHYD 0.1656 80 4.00 95 95 5 30 0.250 0.015 2.0 2.0

203
Amenity area and perimeter 

landscaping
NASHYD 0.0622 80 4.00 0.11

204
Front walkway and uncovered 

balcony plans areas draining 

uncontrolled

STANDHYD 0.0292 80 4.00 99 99 0.1 1.5 0.250 0.015 2.0 2.0

0.3760

- Pervious Initial Abstraction (Perv. Ia) = 0.1 x S ,   where S = (25400 / CN) - 254

- Depression Storage over Impervious areas (DPSI) = 1.0 mm

Total Area to North Outlet

Impervious (%) Flow Length (m) Manning "n" Slope (%)

Impervious (%) Flow Length (m) Manning "n" Slope (%)



Project: 2021-071-102481 Barton

 Street East, Hamilton,ON

SWMHYMO HYDROLOGIC MODELING SCHEMATIC

PRE-DEVELOPMENT

POST-DEVELOPMENT

Outlet to Barton Street 
storm sewer

101

201

SWM

202

Rooftop
Storage

+

203

SWM

+ 204

Underground
Storage



Project: 2021-071-102481 Barton

 Street East, Hamilton,ON

STAGE-STORAGE-DISCHARGE CALCULATIONS FOR UNDERGROUND STORAGE TANKS

Outlet Device No. 1 (Quantity) Outlet Device No. 2 (Quantity) Outlet Device No. 3 Outlet No. 4 (Quantity)

Type: Circular Orifice Type: N/A Type: N/A Type: N/A

Diameter (mm) 90 Diameter (mm) 0 Diameter (mm) 0 Sill Elevation (m) 0.00

Area (m
2
) 0.00636 Area (m

2
) 0.00000 Area (m

2
) 0.00000 Length (m) 0.0

Invert Elev. (m) 81.95 Invert Elev. (m) 0.00 Invert Elev. (m) 0.00 Discharge (Q) = 1.67 L H 
1.5

C/L Elev. (m) 82.00 C/L Elev. (m) 0.00 C/L Elev. (m) 0.00

Disch. Coeff. (Cd) 0.6 Disch. Coeff. (Cd) 0 Disch. Coeff. (Cd) 0

Discharge (Q) = Cd A ( 2 g H )
0.5

Discharge (Q) = Cd A ( 2 g H )
0.5

Discharge (Q) = 0

Number of Orifices: 1 Number of Orifices: 0 Number of Orifices: 0

Spill into structure at elev. (m)

Elevation Area

Incremental 

Volume

Cumulative 

Volume

Active    

Storage 

Volume H Discharge H Discharge H Discharge H Discharge Total Discharge

m m
2

m
3

m
3

m
3

m m
3
/s m m

3
/s m m

3
/s m m

3
/s m

3
/s

Orifice Invert 81.95 0 0 0 0 0.000 0.0000 0.0000

Bottom of Tank 82.50 41.20 0 0 0 0.550 0.0118 0.0118

82.75 41.20 10 10 10 0.800 0.0145 0.0145

83.00 41.20 10 20 20 1.050 0.0168 0.0168

83.25 41.20 10 30 30 1.300 0.0188 0.0188

83.50 41.20 10 40 40 1.550 0.0206 0.0206

83.75 41.20 10 49 49 1.800 0.0223 0.0223

84.00 41.20 10 59 59 2.050 0.0239 0.0239

84.25 41.20 10 69 69 2.300 0.0253 0.0253

84.50 41.20 10 79 79 2.550 0.0267 0.0267

84.75 41.20 10 89 89 2.800 0.0280 0.0280
Top of Tank 84.90 41.20 6 95 95 2.950 0.0287 0.0287

SWM Pond Volumes Outlet No. 1 Outlet No. 2 Outlet No. 3 Outlet No. 4



Source: MIDUSS Reference Manual



(C:\...21-0171A.dat) WalterFedy

WalterFedy Input - 2021-0171-10 - 2481 Barton StreetPage 1

2     Metric units
*#****************************************************************************|
*#  Project Name: 2481 BARTON STREET EAST
*#       HAMILTON, ONTARIO
*#  JOB NUMBER  : 2021-0171-10
*#       Date   : AUGUST 2022
*#    Revised   :                     
*#    Company   : WALTER FEDY 
*#       File   : 21-0171A.DAT                      
*#****************************************************************************|
*
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[002] 
                    MHP4_002.STM
*
READ STORM          STORM_FILENAME "STORM.001"
*
*#****************************************************************************|
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
*#        ===============================================                       
*#****************************************************************************|
*# CATCHMENT 101 - EXISTING CONDITIONS
*#
CALIB STANDHYD      ID=[1], NHYD=["101"], DT=[10](min), AREA=[0.376](ha),
                    XIMP=[0.01], TIMP=[0.30], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[80],
                    Pervious   surfaces: IAper=[4.0](mm), SLPP=[2.0](%), 
                                         LGP=[25](m), MNP=[0.250], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[2.0](%), 
                                         LGI=[25](m), MNI=[0.015], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*#****************************************************************************|
*# TOTAL PRE-DEVELOPMENT FLOW
ADD HYD             IDsum=[2], NHYD=["PRE"], IDs to add=[1]
*%-----------------|-----------------------------------------------------------|
*#
*%-----------------|-----------------------------------------------------------|
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
*#        ===============================================  
*#****************************************************************************|
*# CATCHMENT 201 - FUTURE BUIDLING ROOF
*
CALIB STANDHYD      ID=[2], NHYD=["201"], DT=[1](min), AREA=[0.1190](ha),
                    XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[80],
                    Pervious   surfaces: IAper=[4.0](mm), SLPP=[2.0](%), 
                                         LGP=[0.1](m), MNP=[0.250], SCP=[0](min)
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[1.0](%), 
                                         LGI=[15](m), MNI=[0.015], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*#****************************************************************************|
*# ROOF TOP CONTROL DRAINS - ASSUME 11 ROOF DRAINS @ 0.38 L/S/inch of head
*
ROUTE RESERVOIR     IDout=[7],   NHYD=["SWM"],  IDin=[2],  
                    RDT=[1](min), 
                          TABLE of ( OUTFLOW-STORAGE ) values 
                                      (cms) - (ha-m)
                                  0 0
                                  0.00836 0.0036
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WalterFedy Input - 2021-0171-10 - 2481 Barton StreetPage 2

                                  0.01672 0.0072
                                  0.02508 0.0108
                                      -1       -1   (max twenty pts)
                          IDovf=[8], NHYDovf=["RF-OFL"]
*#****************************************************************************|
*# CATCHMENT 202 - PARKING AND DRIVEWAY SURFACE AND BALCONIES
*
CALIB STANDHYD      ID=[3], NHYD=["202"], DT=[1](min), AREA=[0.1656](ha),
                    XIMP=[0.95], TIMP=[0.95], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[80],
                    Pervious   surfaces: IAper=[4.0](mm), SLPP=[2.0](%), 
                                         LGP=[5](m), MNP=[0.250], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[2.0](%), 
                                         LGI=[30](m), MNI=[0.015], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*#****************************************************************************|
*# CATCHMENT 203 - AMENITY AREA AND LANDSCAPE STRIP AROUND PERIMITER OF SITE
*
CALIB NASHYD        ID=[4], NHYD=["203"], DT=[1]min, AREA=[0.0622](ha),
                    DWF=[0](cms),  CN/C=[80], IA=[4.0](mm),
                    N=[3], TP=[0.11]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------|
*# CATCHMENT 204 - FRONT WALKWAY DRAINING AND UNCOVERED BALCONIES - UNCONTOLLED 
*
CALIB STANDHYD      ID=[5], NHYD=["204"], DT=[1](min), AREA=[0.0292](ha),
                    XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[80],
                    Pervious   surfaces: IAper=[4.0](mm), SLPP=[2.0](%), 
                                         LGP=[0.1](m), MNP=[0.250], SCP=[0](min)
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[2.0](%), 
                                         LGI=[1.5](m), MNI=[0.015], SCI=[0](min)
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*#****************************************************************************|
*# TOTAL UNCONTROLLED FLOW - 201+202+203+204 (NO CONTROLS)
ADD HYD             IDsum=[6], NHYD=["UNCON"], IDs to add=[2 3 4 5]
*%-----------------|-----------------------------------------------------------|
*# TOTAL FLOW TO UNDERGROUND STORAGE - 201(with roof controls)+ 202 + 203
ADD HYD             IDsum=[9], NHYD=["CONT"], IDs to add=[7 8 3 4]
*%-----------------|-----------------------------------------------------------|
*# ROUTE FLOWS THROUGH UNDERGROUND STOARGE TANKS
*
ROUTE RESERVOIR     IDout=[1],   NHYD=["SWM"],  IDin=[9],  
                    RDT=[1](min), 
                          TABLE of ( OUTFLOW-STORAGE ) values 
                                      (cms) - (ha-m)
  0 0
  0.0118 0.0000
  0.0145 0.0010
  0.0168 0.0020
  0.0188 0.0030
  0.0206 0.0040
  0.0223 0.0049
  0.0239 0.0059
  0.0253 0.0069
  0.0267 0.0079
  0.0280 0.0089
  0.0287 0.0095
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                                      -1       -1   (max twenty pts)
                          IDovf=[2], NHYDovf=["OFL"]
*%-----------------|-----------------------------------------------------------|
*# TOTAL SITE DISCHARGE - CONTROLLED + UNCONTROLLED
*# SWM TANK DISCHARGE + CATCHMENT 204
ADD HYD             IDsum=[10], NHYD=["TOTAL"], IDs to add=[1 2 5]
*%-----------------|-----------------------------------------------------------|
*
*
* RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR) 
*
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[005] 
                    MHP4_005.STM
*
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[010] 
                    MHP4_010.STM
*
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[025]  
                    MHP4_025.STM 
*                           
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[050] 
                    MHP4_050.STM
*
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[100]  
                    MHP4_100.STM 
*
*
*%-----------------|-----------------------------------------------------------|
FINISH
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================================================================================

   SSSSS  W   W  M   M  H   H  Y   Y  M   M   OOO        999    999    =========
   S      W W W  MM MM  H   H   Y Y   MM MM  O   O      9   9  9   9          
   SSSSS  W W W  M M M  HHHHH    Y    M M M  O   O  ##  9   9  9   9   Ver  4.05
       S   W W   M   M  H   H    Y    M   M  O   O       9999   9999   Sept 2011
   SSSSS   W W   M   M  H   H    Y    M   M   OOO           9      9   =========
                                                        9   9  9   9   # 2018430
        StormWater Management HYdrologic Model           999    999    =========

 *******************************************************************************
 ***************************** SWMHYMO Ver/4.05  ******************************
 *********  A single event and continuous hydrologic simulation model  *********
 *********     based on the principles of HYMO and its successors      *********
 *********                 OTTHYMO-83 and OTTHYMO-89.                  *********
 *******************************************************************************
 ********* Distributed by:  J.F. Sabourin and Associates Inc.          *********
 *********                  Ottawa,  Ontario: (613) 836-3884           *********
 *********                  Gatineau, Quebec: (819) 243-6858           *********
 *********                  E-Mail: swmhymo@jfsa.Com                   *********
 *******************************************************************************

 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 +++++++++ Licensed user: WalterFedy                                   +++++++++
 +++++++++                Kitchener             SERIAL#:2018430        +++++++++
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 *******************************************************************************
 *********           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *********
 *********           Maximum value for ID numbers  :     10            *********
 *********           Max. number of rainfall points: 105408            *********
 *********           Max. number of flow points    : 105408            *********
 *******************************************************************************

 **********************   D E T A I L E D   O U T P U T   **********************
 *******************************************************************************
 *         DATE: 2022-09-07     TIME: 14:11:36     RUN COUNTER: 000207         *
 *******************************************************************************
 * Input   filename: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1\SWM\21-0171A.d*
 * Output  filename: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1\SWM\21-0171A.o*
 * Summary filename: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1\SWM\21-0171A.s*
 * User comments:                                                              *
 * 1:__________________________________________________________________________*
 * 2:__________________________________________________________________________*
 * 3:__________________________________________________________________________*
 *******************************************************************************

--------------------------------------------------------------------------------
001:0001------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 2481 BARTON STREET EAST                                       
*#       HAMILTON, ONTARIO                                                     
*#  JOB NUMBER  : 2021-0171-10                                                  
*#       Date   : AUGUST 2022                                                   
*#    Revised   :                                                           
*#    Company   : WALTER FEDY                                                   
*#       File   : 21-0171A.DAT                                            
*#****************************************************************************| 
*                                                                               
  ** END OF RUN :   1

*******************************************************************************

--------------------
| START            |  Project  dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
--------------------  Rainfall dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 002
    NSTORM=   1
           #  1=MHP4_002.STM                                                
--------------------------------------------------------------------------------
002:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 2481 BARTON STREET EAST                                       
*#       HAMILTON, ONTARIO                                                     
*#  JOB NUMBER  : 2021-0171-10                                                  
*#       Date   : AUGUST 2022                                                   
*#    Revised   :                                                           
*#    Company   : WALTER FEDY                                                   
*#       File   : 21-0171A.DAT                                            
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
002:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: 2-YR MT. HOPE (A=646 B=6 C=0.781)       
| Ptotal=  35.06 mm|    Comments: 2-YR MT. HOPE (A=646 B=6 C=0.781)       
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   2.368 |   1.17  18.525 |   2.17   5.648 |   3.17   2.846
               .33   2.712 |   1.33  74.099 |   2.33   4.806 |   3.33   2.644
               .50   3.193 |   1.50  24.316 |   2.50   4.199 |   3.50   2.472
               .67   3.921 |   1.67  12.980 |   2.67   3.739 |   3.67   2.323
               .83   5.164 |   1.83   8.954 |   2.83   3.378 |   3.83   2.193
              1.00   7.836 |   2.00   6.898 |   3.00   3.087 |   4.00   2.078
  
--------------------------------------------------------------------------------
002:0003------------------------------------------------------------------------
*                                                                               
*#****************************************************************************| 
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 101 - EXISTING CONDITIONS                                          
*#                                                                              
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .38

| 01:101    DT=10.00 |   Total Imp(%)=   30.00   Dir. Conn.(%)=    1.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .11          .26
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      25.00        25.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=      74.10        35.43
                over (min)       10.00        10.00
     Storage Coeff.  (min)=       1.11 (ii)    9.17 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=        .17          .11
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .00          .02           .018 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      34.06        13.47         13.677
     TOTAL RAINFALL   (mm)=      35.06        35.06         35.063
     RUNOFF COEFFICIENT   =        .97          .38           .390
      *** WARNING: Storage Coefficient is smaller than DT!                  
                   Use a smaller DT or a larger area.                       
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
002:0004------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL PRE-DEVELOPMENT FLOW                                                   
------------------------
| ADD HYD (PRE       ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:101             .38     .018    1.33  13.68    .000 
                     ===========================================================
                     SUM 02:PRE             .00     .000     .00    .00    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
002:0005------------------------------------------------------------------------
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 201 - FUTURE BUIDLING ROOF                                         
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .12
| 02:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .12          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       1.00         2.00
     Length            (m)=      15.00          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=      74.10        25.63
                over (min)        1.00         1.00
     Storage Coeff.  (min)=       1.01 (ii)    1.34 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.07          .89
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .00           .024 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      34.06        10.20         33.824
     TOTAL RAINFALL   (mm)=      35.06        35.06         35.063
     RUNOFF COEFFICIENT   =        .97          .29           .965
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
002:0006------------------------------------------------------------------------
*#****************************************************************************| 
*# ROOF TOP CONTROL DRAINS - ASSUME 11 ROOF DRAINS @ 0.38 L/S/inch of head      
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>02:(201   )   |
| OUT<07:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .017  .7200E-02
                            .008  .3600E-02   |     .025  .1080E-01
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >02: (201   )        .12      .024     1.333     33.824
     OUTFLOW<07: (SWM   )        .12      .005     1.533     33.824
    OVERFLOW<08: (RF-OFL)        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   19.905
                   TIME SHIFT OF PEAK FLOW         (min)=    12.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.2085E-02
 
--------------------------------------------------------------------------------
002:0007------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 202 - PARKING AND DRIVEWAY SURFACE AND BALCONIES                   
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .17
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| 03:202    DT= 1.00 |   Total Imp(%)=   95.00   Dir. Conn.(%)=   95.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .16          .01
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      30.00         5.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=      74.10        22.35
                over (min)        1.00         5.00
     Storage Coeff.  (min)=       1.24 (ii)    4.93 (ii)
     Unit Hyd. Tpeak (min)=       1.00         5.00
     Unit Hyd. peak  (cms)=        .94          .23
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .00           .033 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.38          1.333
     RUNOFF VOLUME    (mm)=      34.06        10.20         32.870
     TOTAL RAINFALL   (mm)=      35.06        35.06         35.063
     RUNOFF COEFFICIENT   =        .97          .29           .937
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
002:0008------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 203 - AMENITY AREA AND LANDSCAPE STRIP AROUND PERIMITER OF SITE    
*                                                                               
----------------------
| CALIB NASHYD       |   Area    (ha)=     .06   Curve Number   (CN)=80.00
| 04:203    DT= 1.00 |   Ia      (mm)=   4.000   # of Linear Res.(N)= 3.00
----------------------   U.H. Tp(hrs)=    .110

     Unit Hyd Qpeak  (cms)=     .022

     PEAK FLOW       (cms)=     .002 (i)
     TIME TO PEAK    (hrs)=    1.417
     RUNOFF VOLUME    (mm)=   10.200
     TOTAL RAINFALL   (mm)=   35.063
     RUNOFF COEFFICIENT   =     .291
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
002:0009------------------------------------------------------------------------
*# CATCHMENT 204 - FRONT WALKWAY DRAINING AND UNCOVERED BALCONIES - UNCONTOLLED 
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 05:204    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       1.50          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=      74.10        25.63
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .21 (ii)     .54 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.69         1.43
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .006 (iii)
     TIME TO PEAK    (hrs)=       1.22         1.33          1.333
     RUNOFF VOLUME    (mm)=      34.06        10.20         33.824
     TOTAL RAINFALL   (mm)=      35.06        35.06         35.063
     RUNOFF COEFFICIENT   =        .97          .29           .965
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
002:0010------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL UNCONTROLLED FLOW - 201+202+203+204 (NO CONTROLS)                      
------------------------
| ADD HYD (UNCON     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:201             .12     .024    1.33  33.82    .000 
                    +ID2 03:202             .17     .033    1.33  32.87    .000 
                    +ID3 04:203             .06     .002    1.42  10.20    .000 
                    +ID4 05:204             .03     .006    1.33  33.82    .000 
                     ===========================================================
                     SUM 06:UNCON           .38     .065    1.33  29.50    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
002:0011------------------------------------------------------------------------
*# TOTAL FLOW TO UNDERGROUND STORAGE - 201(with roof controls)+ 202 + 203       
------------------------
| ADD HYD (CONT      ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 07:SWM             .12     .005    1.53  33.82    .000 
                    +ID2 08:RF-OFL          .00     .000     .00    .00    .000 
                    +ID3 03:202             .17     .033    1.33  32.87    .000 
                    +ID4 04:203             .06     .002    1.42  10.20    .000 
                     ===========================================================
                     SUM 09:CONT            .35     .039    1.33  29.13    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
002:0012------------------------------------------------------------------------
*# ROUTE FLOWS THROUGH UNDERGROUND STOARGE TANKS                                
*                                                                               

---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>09:(CONT  )   |
| OUT<01:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .022  .4900E-02
                            .012  .0000E+00   |     .024  .5900E-02
                            .014  .1000E-02   |     .025  .6900E-02
                            .017  .2000E-02   |     .027  .7900E-02
                            .019  .3000E-02   |     .028  .8900E-02
                            .021  .4000E-02   |     .029  .9500E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >09: (CONT  )        .35      .039     1.333     29.131
     OUTFLOW<01: (SWM   )        .35      .016     1.517     29.177
    OVERFLOW<02: (OFL   )        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   40.544
                   TIME SHIFT OF PEAK FLOW         (min)=    11.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.1495E-02
 
--------------------------------------------------------------------------------
002:0013------------------------------------------------------------------------
*# TOTAL SITE DISCHARGE - CONTROLLED + UNCONTROLLED                             
*# SWM TANK DISCHARGE + CATCHMENT 204                                           
------------------------
| ADD HYD (TOTAL     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:SWM             .35     .016    1.52  29.18    .000 
                    +ID2 02:OFL             .00     .000     .00    .00    .000 
                    +ID3 05:204             .03     .006    1.33  33.82    .000 
                     ===========================================================
                     SUM 10:TOTAL           .38     .021    1.33  29.54    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
002:0014------------------------------------------------------------------------
*                                                                               
*                                                                               
* RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)                 
*                                                                               
  ** END OF RUN :   4

*******************************************************************************

--------------------
| START            |  Project  dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
--------------------  Rainfall dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 005
    NSTORM=   1
           #  1=MHP4_005.STM                                                
--------------------------------------------------------------------------------
005:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 2481 BARTON STREET EAST                                       
*#       HAMILTON, ONTARIO                                                     
*#  JOB NUMBER  : 2021-0171-10                                                  
*#       Date   : AUGUST 2022                                                   
*#    Revised   :                                                           
*#    Company   : WALTER FEDY                                                   
*#       File   : 21-0171A.DAT                                            
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
005:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: 5-YR MT. HOPE (A=1049.5 B=8 C=0.803)    
| Ptotal=  50.14 mm|    Comments: 5-YR MT. HOPE (A=1049.5 B=8 C=0.803)    
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   3.196 |   1.17  28.027 |   2.17   8.084 |   3.17   3.885
               .33   3.691 |   1.33 103.038 |   2.33   6.801 |   3.33   3.593
               .50   4.393 |   1.50  36.919 |   2.50   5.885 |   3.50   3.344
               .67   5.470 |   1.67  19.516 |   2.67   5.198 |   3.67   3.130
               .83   7.347 |   1.83  13.211 |   2.83   4.664 |   3.83   2.945
              1.00  11.470 |   2.00  10.009 |   3.00   4.236 |   4.00   2.782
  
--------------------------------------------------------------------------------
005:0003------------------------------------------------------------------------
*                                                                               
*#****************************************************************************| 
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 101 - EXISTING CONDITIONS                                          
*#                                                                              
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .38
| 01:101    DT=10.00 |   Total Imp(%)=   30.00   Dir. Conn.(%)=    1.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .11          .26
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      25.00        25.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     103.04        65.87
                over (min)       10.00        10.00
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     Storage Coeff.  (min)=        .97 (ii)    7.26 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=        .17          .13
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .00          .04           .038 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      49.14        24.27         24.523
     TOTAL RAINFALL   (mm)=      50.14        50.14         50.139
     RUNOFF COEFFICIENT   =        .98          .48           .489
      *** WARNING: Storage Coefficient is smaller than DT!                  
                   Use a smaller DT or a larger area.                       
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
005:0004------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL PRE-DEVELOPMENT FLOW                                                   
------------------------
| ADD HYD (PRE       ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:101             .38     .038    1.33  24.52    .000 
                     ===========================================================
                     SUM 02:PRE             .00     .000     .00    .00    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
005:0005------------------------------------------------------------------------
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 201 - FUTURE BUIDLING ROOF                                         
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .12
| 02:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .12          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       1.00         2.00
     Length            (m)=      15.00          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     103.04        47.39
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .88 (ii)    1.14 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.15          .99
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .00           .034 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      49.14        19.42         48.842
     TOTAL RAINFALL   (mm)=      50.14        50.14         50.139
     RUNOFF COEFFICIENT   =        .98          .39           .974
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
005:0006------------------------------------------------------------------------
*#****************************************************************************| 
*# ROOF TOP CONTROL DRAINS - ASSUME 11 ROOF DRAINS @ 0.38 L/S/inch of head      
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>02:(201   )   |
| OUT<07:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .017  .7200E-02
                            .008  .3600E-02   |     .025  .1080E-01
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >02: (201   )        .12      .034     1.333     48.842
     OUTFLOW<07: (SWM   )        .12      .007     1.533     48.841
    OVERFLOW<08: (RF-OFL)        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   20.690
                   TIME SHIFT OF PEAK FLOW         (min)=    12.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.3018E-02
 
--------------------------------------------------------------------------------
005:0007------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 202 - PARKING AND DRIVEWAY SURFACE AND BALCONIES                   
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .17
| 03:202    DT= 1.00 |   Total Imp(%)=   95.00   Dir. Conn.(%)=   95.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .16          .01
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      30.00         5.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     103.04        43.83
                over (min)        1.00         4.00

     Storage Coeff.  (min)=       1.08 (ii)    3.90 (ii)
     Unit Hyd. Tpeak (min)=       1.00         4.00
     Unit Hyd. peak  (cms)=       1.02          .29
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .05          .00           .046 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.35          1.333
     RUNOFF VOLUME    (mm)=      49.14        19.42         47.653
     TOTAL RAINFALL   (mm)=      50.14        50.14         50.139
     RUNOFF COEFFICIENT   =        .98          .39           .950
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
005:0008------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 203 - AMENITY AREA AND LANDSCAPE STRIP AROUND PERIMITER OF SITE    
*                                                                               
----------------------
| CALIB NASHYD       |   Area    (ha)=     .06   Curve Number   (CN)=80.00
| 04:203    DT= 1.00 |   Ia      (mm)=   4.000   # of Linear Res.(N)= 3.00
----------------------   U.H. Tp(hrs)=    .110

     Unit Hyd Qpeak  (cms)=     .022

     PEAK FLOW       (cms)=     .005 (i)
     TIME TO PEAK    (hrs)=    1.400
     RUNOFF VOLUME    (mm)=   19.413
     TOTAL RAINFALL   (mm)=   50.139
     RUNOFF COEFFICIENT   =     .387
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
005:0009------------------------------------------------------------------------
*# CATCHMENT 204 - FRONT WALKWAY DRAINING AND UNCOVERED BALCONIES - UNCONTOLLED 
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 05:204    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       1.50          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     103.04        47.39
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .18 (ii)     .44 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.69         1.52
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .008 (iii)
     TIME TO PEAK    (hrs)=       1.22         1.33          1.333
     RUNOFF VOLUME    (mm)=      49.14        19.41         48.842
     TOTAL RAINFALL   (mm)=      50.14        50.14         50.139
     RUNOFF COEFFICIENT   =        .98          .39           .974
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
005:0010------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL UNCONTROLLED FLOW - 201+202+203+204 (NO CONTROLS)                      
------------------------
| ADD HYD (UNCON     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:201             .12     .034    1.33  48.84    .000 
                    +ID2 03:202             .17     .046    1.33  47.65    .000 
                    +ID3 04:203             .06     .005    1.40  19.41    .000 
                    +ID4 05:204             .03     .008    1.33  48.84    .000 
                     ===========================================================
                     SUM 06:UNCON           .38     .092    1.33  43.45    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
005:0011------------------------------------------------------------------------
*# TOTAL FLOW TO UNDERGROUND STORAGE - 201(with roof controls)+ 202 + 203       
------------------------
| ADD HYD (CONT      ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 07:SWM             .12     .007    1.53  48.84    .000 
                    +ID2 08:RF-OFL          .00     .000     .00    .00    .000 
                    +ID3 03:202             .17     .046    1.33  47.65    .000 
                    +ID4 04:203             .06     .005    1.40  19.41    .000 
                     ===========================================================
                     SUM 09:CONT            .35     .055    1.33  43.00    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
005:0012------------------------------------------------------------------------
*# ROUTE FLOWS THROUGH UNDERGROUND STOARGE TANKS                                
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>09:(CONT  )   |
| OUT<01:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .022  .4900E-02
                            .012  .0000E+00   |     .024  .5900E-02
                            .014  .1000E-02   |     .025  .6900E-02
                            .017  .2000E-02   |     .027  .7900E-02
                            .019  .3000E-02   |     .028  .8900E-02
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                            .021  .4000E-02   |     .029  .9500E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >09: (CONT  )        .35      .055     1.333     42.996
     OUTFLOW<01: (SWM   )        .35      .019     1.633     43.010
    OVERFLOW<02: (OFL   )        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   33.775
                   TIME SHIFT OF PEAK FLOW         (min)=    18.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.2954E-02
 
--------------------------------------------------------------------------------
005:0013------------------------------------------------------------------------
*# TOTAL SITE DISCHARGE - CONTROLLED + UNCONTROLLED                             
*# SWM TANK DISCHARGE + CATCHMENT 204                                           
------------------------
| ADD HYD (TOTAL     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:SWM             .35     .019    1.63  43.01    .000 
                    +ID2 02:OFL             .00     .000     .00    .00    .000 
                    +ID3 05:204             .03     .008    1.33  48.84    .000 
                     ===========================================================
                     SUM 10:TOTAL           .38     .025    1.33  43.46    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
005:0014------------------------------------------------------------------------
*                                                                               
*                                                                               
* RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)                 
*                                                                               
--------------------------------------------------------------------------------
005:0002------------------------------------------------------------------------
*                                                                               
  ** END OF RUN :   9

*******************************************************************************

--------------------
| START            |  Project  dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
--------------------  Rainfall dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 010
    NSTORM=   1
           #  1=MHP4_010.STM                                                
--------------------------------------------------------------------------------
010:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 2481 BARTON STREET EAST                                       
*#       HAMILTON, ONTARIO                                                     
*#  JOB NUMBER  : 2021-0171-10                                                  
*#       Date   : AUGUST 2022                                                   
*#    Revised   :                                                           
*#    Company   : WALTER FEDY                                                   
*#       File   : 21-0171A.DAT                                            
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
010:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: 10-YR MT. HOPE (A=1343.7 B=9 C=0.814)   
| Ptotal=  60.22 mm|    Comments: 10-YR MT. HOPE (A=1343.7 B=9 C=0.814)   
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   3.725 |   1.17  34.487 |   2.17   9.714 |   3.17   4.557
               .33   4.322 |   1.33 122.292 |   2.33   8.126 |   3.33   4.203
               .50   5.173 |   1.50  45.465 |   2.50   6.998 |   3.50   3.903
               .67   6.489 |   1.67  23.981 |   2.67   6.156 |   3.67   3.646
               .83   8.802 |   1.83  16.104 |   2.83   5.503 |   3.83   3.423
              1.00  13.931 |   2.00  12.108 |   3.00   4.982 |   4.00   3.228
  
--------------------------------------------------------------------------------
010:0003------------------------------------------------------------------------
*                                                                               
*#****************************************************************************| 
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 101 - EXISTING CONDITIONS                                          
*#                                                                              
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .38
| 01:101    DT=10.00 |   Total Imp(%)=   30.00   Dir. Conn.(%)=    1.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .11          .26
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      25.00        25.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     122.29        88.57
                over (min)       10.00        10.00
     Storage Coeff.  (min)=        .91 (ii)    6.50 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=        .17          .13
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .00          .05           .054 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      59.22        32.20         32.470
     TOTAL RAINFALL   (mm)=      60.22        60.22         60.219

     RUNOFF COEFFICIENT   =        .98          .53           .539
      *** WARNING: Storage Coefficient is smaller than DT!                  
                   Use a smaller DT or a larger area.                       
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
010:0004------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL PRE-DEVELOPMENT FLOW                                                   
------------------------
| ADD HYD (PRE       ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:101             .38     .054    1.33  32.47    .000 
                     ===========================================================
                     SUM 02:PRE             .00     .000     .00    .00    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
010:0005------------------------------------------------------------------------
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 201 - FUTURE BUIDLING ROOF                                         
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .12
| 02:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .12          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       1.00         2.00
     Length            (m)=      15.00          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     122.29        63.62
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .82 (ii)    1.06 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.20         1.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .00           .040 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      59.22        26.40         58.891
     TOTAL RAINFALL   (mm)=      60.22        60.22         60.219
     RUNOFF COEFFICIENT   =        .98          .44           .978
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
010:0006------------------------------------------------------------------------
*#****************************************************************************| 
*# ROOF TOP CONTROL DRAINS - ASSUME 11 ROOF DRAINS @ 0.38 L/S/inch of head      
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>02:(201   )   |
| OUT<07:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .017  .7200E-02
                            .008  .3600E-02   |     .025  .1080E-01
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >02: (201   )        .12      .040     1.333     58.891
     OUTFLOW<07: (SWM   )        .12      .008     1.533     58.891
    OVERFLOW<08: (RF-OFL)        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   21.034
                   TIME SHIFT OF PEAK FLOW         (min)=    12.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.3644E-02
 
--------------------------------------------------------------------------------
010:0007------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 202 - PARKING AND DRIVEWAY SURFACE AND BALCONIES                   
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .17
| 03:202    DT= 1.00 |   Total Imp(%)=   95.00   Dir. Conn.(%)=   95.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .16          .01
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      30.00         5.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     122.29        60.86
                over (min)        1.00         3.00
     Storage Coeff.  (min)=       1.01 (ii)    3.49 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.07          .34
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .05          .00           .055 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.35          1.333
     RUNOFF VOLUME    (mm)=      59.22        26.40         57.578
     TOTAL RAINFALL   (mm)=      60.22        60.22         60.219
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     RUNOFF COEFFICIENT   =        .98          .44           .956
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
010:0008------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 203 - AMENITY AREA AND LANDSCAPE STRIP AROUND PERIMITER OF SITE    
*                                                                               
----------------------
| CALIB NASHYD       |   Area    (ha)=     .06   Curve Number   (CN)=80.00
| 04:203    DT= 1.00 |   Ia      (mm)=   4.000   # of Linear Res.(N)= 3.00
----------------------   U.H. Tp(hrs)=    .110

     Unit Hyd Qpeak  (cms)=     .022

     PEAK FLOW       (cms)=     .007 (i)
     TIME TO PEAK    (hrs)=    1.400
     RUNOFF VOLUME    (mm)=   26.397
     TOTAL RAINFALL   (mm)=   60.219
     RUNOFF COEFFICIENT   =     .438
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
010:0009------------------------------------------------------------------------
*# CATCHMENT 204 - FRONT WALKWAY DRAINING AND UNCOVERED BALCONIES - UNCONTOLLED 
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 05:204    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       1.50          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     122.29        63.62
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .17 (ii)     .40 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.69         1.56
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .010 (iii)
     TIME TO PEAK    (hrs)=       1.28         1.33          1.333
     RUNOFF VOLUME    (mm)=      59.22        26.40         58.891
     TOTAL RAINFALL   (mm)=      60.22        60.22         60.219
     RUNOFF COEFFICIENT   =        .98          .44           .978
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
010:0010------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL UNCONTROLLED FLOW - 201+202+203+204 (NO CONTROLS)                      
------------------------
| ADD HYD (UNCON     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:201             .12     .040    1.33  58.89    .000 
                    +ID2 03:202             .17     .055    1.33  57.58    .000 
                    +ID3 04:203             .06     .007    1.40  26.40    .000 
                    +ID4 05:204             .03     .010    1.33  58.89    .000 
                     ===========================================================
                     SUM 06:UNCON           .38     .110    1.33  52.94    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
010:0011------------------------------------------------------------------------
*# TOTAL FLOW TO UNDERGROUND STORAGE - 201(with roof controls)+ 202 + 203       
------------------------
| ADD HYD (CONT      ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 07:SWM             .12     .008    1.53  58.89    .000 
                    +ID2 08:RF-OFL          .00     .000     .00    .00    .000 
                    +ID3 03:202             .17     .055    1.33  57.58    .000 
                    +ID4 04:203             .06     .007    1.40  26.40    .000 
                     ===========================================================
                     SUM 09:CONT            .35     .067    1.33  52.44    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
010:0012------------------------------------------------------------------------
*# ROUTE FLOWS THROUGH UNDERGROUND STOARGE TANKS                                
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>09:(CONT  )   |
| OUT<01:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .022  .4900E-02
                            .012  .0000E+00   |     .024  .5900E-02
                            .014  .1000E-02   |     .025  .6900E-02
                            .017  .2000E-02   |     .027  .7900E-02
                            .019  .3000E-02   |     .028  .8900E-02
                            .021  .4000E-02   |     .029  .9500E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >09: (CONT  )        .35      .067     1.333     52.436
     OUTFLOW<01: (SWM   )        .35      .021     1.683     52.472
    OVERFLOW<02: (OFL   )        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   31.257
                   TIME SHIFT OF PEAK FLOW         (min)=    21.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.4170E-02
 
--------------------------------------------------------------------------------
010:0013------------------------------------------------------------------------
*# TOTAL SITE DISCHARGE - CONTROLLED + UNCONTROLLED                             
*# SWM TANK DISCHARGE + CATCHMENT 204                                           
------------------------
| ADD HYD (TOTAL     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:SWM             .35     .021    1.68  52.47    .000 
                    +ID2 02:OFL             .00     .000     .00    .00    .000 
                    +ID3 05:204             .03     .010    1.33  58.89    .000 
                     ===========================================================
                     SUM 10:TOTAL           .38     .028    1.33  52.97    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
010:0014------------------------------------------------------------------------
*                                                                               
*                                                                               
* RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)                 
*                                                                               
--------------------------------------------------------------------------------
010:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
010:0002------------------------------------------------------------------------
*                                                                               
  ** END OF RUN :  24

*******************************************************************************

--------------------
| START            |  Project  dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
--------------------  Rainfall dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 025
    NSTORM=   1
           #  1=MHP4_025.STM                                                
--------------------------------------------------------------------------------
025:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 2481 BARTON STREET EAST                                       
*#       HAMILTON, ONTARIO                                                     
*#  JOB NUMBER  : 2021-0171-10                                                  
*#       Date   : AUGUST 2022                                                   
*#    Revised   :                                                           
*#    Company   : WALTER FEDY                                                   
*#       File   : 21-0171A.DAT                                            
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
025:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: 25-YR MT. HOPE (A=1719.5 B=10 C=0.823)  
| Ptotal=  73.09 mm|    Comments: 25-YR MT. HOPE (A=1719.5 B=10 C=0.823)  
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   4.422 |   1.17  42.745 |   2.17  11.847 |   3.17   5.440
               .33   5.152 |   1.33 146.101 |   2.33   9.863 |   3.33   5.006
               .50   6.198 |   1.50  56.322 |   2.50   8.458 |   3.50   4.639
               .67   7.827 |   1.67  29.752 |   2.67   7.413 |   3.67   4.326
               .83  10.708 |   1.83  19.870 |   2.83   6.605 |   3.83   4.055
              1.00  17.140 |   2.00  14.849 |   3.00   5.963 |   4.00   3.818
  
--------------------------------------------------------------------------------
025:0003------------------------------------------------------------------------
*                                                                               
*#****************************************************************************| 
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 101 - EXISTING CONDITIONS                                          
*#                                                                              
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .38
| 01:101    DT=10.00 |   Total Imp(%)=   30.00   Dir. Conn.(%)=    1.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .11          .26
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      25.00        25.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     146.10       118.82
                over (min)       10.00        10.00
     Storage Coeff.  (min)=        .85 (ii)    5.81 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=        .17          .14
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .00          .07           .075 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      72.09        42.86         43.157
     TOTAL RAINFALL   (mm)=      73.09        73.09         73.086
     RUNOFF COEFFICIENT   =        .99          .59           .590
      *** WARNING: Storage Coefficient is smaller than DT!                  
                   Use a smaller DT or a larger area.                       
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
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           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
025:0004------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL PRE-DEVELOPMENT FLOW                                                   
------------------------
| ADD HYD (PRE       ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:101             .38     .075    1.33  43.16    .000 
                     ===========================================================
                     SUM 02:PRE             .00     .000     .00    .00    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
025:0005------------------------------------------------------------------------
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 201 - FUTURE BUIDLING ROOF                                         
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .12
| 02:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .12          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       1.00         2.00
     Length            (m)=      15.00          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     146.10        85.16
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .77 (ii)     .97 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.24         1.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .05          .00           .048 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      72.09        36.00         71.725
     TOTAL RAINFALL   (mm)=      73.09        73.09         73.086
     RUNOFF COEFFICIENT   =        .99          .49           .981
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
025:0006------------------------------------------------------------------------
*#****************************************************************************| 
*# ROOF TOP CONTROL DRAINS - ASSUME 11 ROOF DRAINS @ 0.38 L/S/inch of head      
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>02:(201   )   |
| OUT<07:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .017  .7200E-02
                            .008  .3600E-02   |     .025  .1080E-01
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >02: (201   )        .12      .048     1.333     71.725
     OUTFLOW<07: (SWM   )        .12      .010     1.533     71.725
    OVERFLOW<08: (RF-OFL)        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   21.403
                   TIME SHIFT OF PEAK FLOW         (min)=    12.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.4433E-02
 
--------------------------------------------------------------------------------
025:0007------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 202 - PARKING AND DRIVEWAY SURFACE AND BALCONIES                   
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .17
| 03:202    DT= 1.00 |   Total Imp(%)=   95.00   Dir. Conn.(%)=   95.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .16          .01
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      30.00         5.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     146.10        81.95
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .94 (ii)    3.14 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.11          .36
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .06          .00           .065 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.35          1.333
     RUNOFF VOLUME    (mm)=      72.09        36.00         70.282
     TOTAL RAINFALL   (mm)=      73.09        73.09         73.086
     RUNOFF COEFFICIENT   =        .99          .49           .962
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
025:0008------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 203 - AMENITY AREA AND LANDSCAPE STRIP AROUND PERIMITER OF SITE    
*                                                                               
----------------------
| CALIB NASHYD       |   Area    (ha)=     .06   Curve Number   (CN)=80.00
| 04:203    DT= 1.00 |   Ia      (mm)=   4.000   # of Linear Res.(N)= 3.00
----------------------   U.H. Tp(hrs)=    .110

     Unit Hyd Qpeak  (cms)=     .022

     PEAK FLOW       (cms)=     .009 (i)
     TIME TO PEAK    (hrs)=    1.400
     RUNOFF VOLUME    (mm)=   35.996
     TOTAL RAINFALL   (mm)=   73.086
     RUNOFF COEFFICIENT   =     .493
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
025:0009------------------------------------------------------------------------
*# CATCHMENT 204 - FRONT WALKWAY DRAINING AND UNCOVERED BALCONIES - UNCONTOLLED 
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 05:204    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       1.50          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     146.10        85.16
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .16 (ii)     .36 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.70         1.59
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .012 (iii)
     TIME TO PEAK    (hrs)=       1.22         1.33          1.333
     RUNOFF VOLUME    (mm)=      72.09        36.00         71.726
     TOTAL RAINFALL   (mm)=      73.09        73.09         73.086
     RUNOFF COEFFICIENT   =        .99          .49           .981
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
025:0010------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL UNCONTROLLED FLOW - 201+202+203+204 (NO CONTROLS)                      
------------------------
| ADD HYD (UNCON     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:201             .12     .048    1.33  71.73    .000 
                    +ID2 03:202             .17     .065    1.33  70.28    .000 
                    +ID3 04:203             .06     .009    1.40  36.00    .000 
                    +ID4 05:204             .03     .012    1.33  71.73    .000 
                     ===========================================================
                     SUM 06:UNCON           .38     .133    1.33  65.18    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
025:0011------------------------------------------------------------------------
*# TOTAL FLOW TO UNDERGROUND STORAGE - 201(with roof controls)+ 202 + 203       
------------------------
| ADD HYD (CONT      ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 07:SWM             .12     .010    1.53  71.73    .000 
                    +ID2 08:RF-OFL          .00     .000     .00    .00    .000 
                    +ID3 03:202             .17     .065    1.33  70.28    .000 
                    +ID4 04:203             .06     .009    1.40  36.00    .000 
                     ===========================================================
                     SUM 09:CONT            .35     .081    1.33  64.63    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
025:0012------------------------------------------------------------------------
*# ROUTE FLOWS THROUGH UNDERGROUND STOARGE TANKS                                
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>09:(CONT  )   |
| OUT<01:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .022  .4900E-02
                            .012  .0000E+00   |     .024  .5900E-02
                            .014  .1000E-02   |     .025  .6900E-02
                            .017  .2000E-02   |     .027  .7900E-02
                            .019  .3000E-02   |     .028  .8900E-02
                            .021  .4000E-02   |     .029  .9500E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >09: (CONT  )        .35      .081     1.333     64.628
     OUTFLOW<01: (SWM   )        .35      .024     1.717     64.653
    OVERFLOW<02: (OFL   )        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00
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                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   29.082
                   TIME SHIFT OF PEAK FLOW         (min)=    23.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.5769E-02
 
--------------------------------------------------------------------------------
025:0013------------------------------------------------------------------------
*# TOTAL SITE DISCHARGE - CONTROLLED + UNCONTROLLED                             
*# SWM TANK DISCHARGE + CATCHMENT 204                                           
------------------------
| ADD HYD (TOTAL     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:SWM             .35     .024    1.72  64.65    .000 
                    +ID2 02:OFL             .00     .000     .00    .00    .000 
                    +ID3 05:204             .03     .012    1.33  71.73    .000 
                     ===========================================================
                     SUM 10:TOTAL           .38     .032    1.33  65.20    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
025:0014------------------------------------------------------------------------
*                                                                               
*                                                                               
* RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)                 
*                                                                               
--------------------------------------------------------------------------------
025:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
025:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
025:0002------------------------------------------------------------------------
*                                                                               
  ** END OF RUN :  49

*******************************************************************************

--------------------
| START            |  Project  dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
--------------------  Rainfall dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 050
    NSTORM=   1
           #  1=MHP4_050.STM                                                
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 2481 BARTON STREET EAST                                       
*#       HAMILTON, ONTARIO                                                     
*#  JOB NUMBER  : 2021-0171-10                                                  
*#       Date   : AUGUST 2022                                                   
*#    Revised   :                                                           
*#    Company   : WALTER FEDY                                                   
*#       File   : 21-0171A.DAT                                            
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: 50-YR MT. HOPE (A=1954.8 B=10 C=0.826)  
| Ptotal=  81.72 mm|    Comments: 50-YR MT. HOPE (A=1954.8 B=10 C=0.826)  
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   4.881 |   1.17  47.876 |   2.17  13.160 |   3.17   6.012
               .33   5.692 |   1.33 164.608 |   2.33  10.942 |   3.33   5.529
               .50   6.856 |   1.50  63.166 |   2.50   9.374 |   3.50   5.122
               .67   8.670 |   1.67  33.244 |   2.67   8.209 |   3.67   4.774
               .83  11.887 |   1.83  22.146 |   2.83   7.309 |   3.83   4.473
              1.00  19.086 |   2.00  16.518 |   3.00   6.594 |   4.00   4.210
  
--------------------------------------------------------------------------------
050:0003------------------------------------------------------------------------
*                                                                               
*#****************************************************************************| 
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 101 - EXISTING CONDITIONS                                          
*#                                                                              
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .38
| 01:101    DT=10.00 |   Total Imp(%)=   30.00   Dir. Conn.(%)=    1.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .11          .26
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      25.00        25.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     164.61       142.23
                over (min)       10.00        10.00
     Storage Coeff.  (min)=        .81 (ii)    5.43 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=        .17          .14
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .00          .09           .092 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      80.72        50.28         50.585
     TOTAL RAINFALL   (mm)=      81.72        81.72         81.723
     RUNOFF COEFFICIENT   =        .99          .62           .619
      *** WARNING: Storage Coefficient is smaller than DT!                  
                   Use a smaller DT or a larger area.                       
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
050:0004------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL PRE-DEVELOPMENT FLOW                                                   
------------------------
| ADD HYD (PRE       ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:101             .38     .092    1.33  50.58    .000 
                     ===========================================================
                     SUM 02:PRE             .00     .000     .00    .00    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
050:0005------------------------------------------------------------------------
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 201 - FUTURE BUIDLING ROOF                                         
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .12
| 02:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .12          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       1.00         2.00
     Length            (m)=      15.00          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     164.61       102.10
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .73 (ii)     .92 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.27         1.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .05          .00           .054 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      80.72        42.78         80.343
     TOTAL RAINFALL   (mm)=      81.72        81.72         81.723
     RUNOFF COEFFICIENT   =        .99          .52           .983
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
050:0006------------------------------------------------------------------------
*#****************************************************************************| 
*# ROOF TOP CONTROL DRAINS - ASSUME 11 ROOF DRAINS @ 0.38 L/S/inch of head      
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>02:(201   )   |
| OUT<07:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .017  .7200E-02
                            .008  .3600E-02   |     .025  .1080E-01
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >02: (201   )        .12      .054     1.333     80.343
     OUTFLOW<07: (SWM   )        .12      .012     1.533     80.343
    OVERFLOW<08: (RF-OFL)        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   21.348
                   TIME SHIFT OF PEAK FLOW         (min)=    12.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.4983E-02
 
--------------------------------------------------------------------------------
050:0007------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 202 - PARKING AND DRIVEWAY SURFACE AND BALCONIES                   
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .17
| 03:202    DT= 1.00 |   Total Imp(%)=   95.00   Dir. Conn.(%)=   95.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .16          .01
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      30.00         5.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     164.61        98.53
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .90 (ii)    2.94 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.14          .38
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .07          .00           .074 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      80.72        42.78         78.825
     TOTAL RAINFALL   (mm)=      81.72        81.72         81.723
     RUNOFF COEFFICIENT   =        .99          .52           .965
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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--------------------------------------------------------------------------------
050:0008------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 203 - AMENITY AREA AND LANDSCAPE STRIP AROUND PERIMITER OF SITE    
*                                                                               
----------------------
| CALIB NASHYD       |   Area    (ha)=     .06   Curve Number   (CN)=80.00
| 04:203    DT= 1.00 |   Ia      (mm)=   4.000   # of Linear Res.(N)= 3.00
----------------------   U.H. Tp(hrs)=    .110

     Unit Hyd Qpeak  (cms)=     .022

     PEAK FLOW       (cms)=     .011 (i)
     TIME TO PEAK    (hrs)=    1.400
     RUNOFF VOLUME    (mm)=   42.772
     TOTAL RAINFALL   (mm)=   81.723
     RUNOFF COEFFICIENT   =     .523
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
050:0009------------------------------------------------------------------------
*# CATCHMENT 204 - FRONT WALKWAY DRAINING AND UNCOVERED BALCONIES - UNCONTOLLED 
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 05:204    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       1.50          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     164.61       102.10
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .15 (ii)     .34 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.70         1.61
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .013 (iii)
     TIME TO PEAK    (hrs)=       1.22         1.33          1.333
     RUNOFF VOLUME    (mm)=      80.72        42.77         80.344
     TOTAL RAINFALL   (mm)=      81.72        81.72         81.723
     RUNOFF COEFFICIENT   =        .99          .52           .983
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
050:0010------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL UNCONTROLLED FLOW - 201+202+203+204 (NO CONTROLS)                      
------------------------
| ADD HYD (UNCON     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:201             .12     .054    1.33  80.34    .000 
                    +ID2 03:202             .17     .074    1.33  78.83    .000 
                    +ID3 04:203             .06     .011    1.40  42.77    .000 
                    +ID4 05:204             .03     .013    1.33  80.34    .000 
                     ===========================================================
                     SUM 06:UNCON           .38     .150    1.33  73.46    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
050:0011------------------------------------------------------------------------
*# TOTAL FLOW TO UNDERGROUND STORAGE - 201(with roof controls)+ 202 + 203       
------------------------
| ADD HYD (CONT      ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 07:SWM             .12     .012    1.53  80.34    .000 
                    +ID2 08:RF-OFL          .00     .000     .00    .00    .000 
                    +ID3 03:202             .17     .074    1.33  78.83    .000 
                    +ID4 04:203             .06     .011    1.40  42.77    .000 
                     ===========================================================
                     SUM 09:CONT            .35     .093    1.33  72.88    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
050:0012------------------------------------------------------------------------
*# ROUTE FLOWS THROUGH UNDERGROUND STOARGE TANKS                                
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>09:(CONT  )   |
| OUT<01:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .022  .4900E-02
                            .012  .0000E+00   |     .024  .5900E-02
                            .014  .1000E-02   |     .025  .6900E-02
                            .017  .2000E-02   |     .027  .7900E-02
                            .019  .3000E-02   |     .028  .8900E-02
                            .021  .4000E-02   |     .029  .9500E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >09: (CONT  )        .35      .093     1.333     72.880
     OUTFLOW<01: (SWM   )        .35      .025     1.767     72.906
    OVERFLOW<02: (OFL   )        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   27.370
                   TIME SHIFT OF PEAK FLOW         (min)=    26.00

                   MAXIMUM  STORAGE   USED       (ha.m.)=.6947E-02
 
--------------------------------------------------------------------------------
050:0013------------------------------------------------------------------------
*# TOTAL SITE DISCHARGE - CONTROLLED + UNCONTROLLED                             
*# SWM TANK DISCHARGE + CATCHMENT 204                                           
------------------------
| ADD HYD (TOTAL     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:SWM             .35     .025    1.77  72.91    .000 
                    +ID2 02:OFL             .00     .000     .00    .00    .000 
                    +ID3 05:204             .03     .013    1.33  80.34    .000 
                     ===========================================================
                     SUM 10:TOTAL           .38     .035    1.33  73.48    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
050:0014------------------------------------------------------------------------
*                                                                               
*                                                                               
* RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)                 
*                                                                               
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
050:0002------------------------------------------------------------------------
*                                                                               
  ** END OF RUN :  99

*******************************************************************************

--------------------
| START            |  Project  dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
--------------------  Rainfall dir.: C:\USERS\JORESK~1\DESKTOP\JOHNOW~1\2021-0~1
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 100
    NSTORM=   1
           #  1=MHP4_100.STM                                                
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*#****************************************************************************| 
*#  Project Name: 2481 BARTON STREET EAST                                       
*#       HAMILTON, ONTARIO                                                     
*#  JOB NUMBER  : 2021-0171-10                                                  
*#       Date   : AUGUST 2022                                                   
*#    Revised   :                                                           
*#    Company   : WALTER FEDY                                                   
*#       File   : 21-0171A.DAT                                            
*#****************************************************************************| 
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
--------------------
| READ STORM       |    Filename: 100-YR MT. HOPE (A=2317.4 B=11 C=0.836) 
| Ptotal=  91.37 mm|    Comments: 100-YR MT. HOPE (A=2317.4 B=11 C=0.836) 
--------------------
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   5.311 |   1.17  54.599 |   2.17  14.754 |   3.17   6.584
               .33   6.222 |   1.33 181.813 |   2.33  12.204 |   3.33   6.040
               .50   7.538 |   1.50  72.007 |   2.50  10.407 |   3.50   5.582
               .67   9.603 |   1.67  37.943 |   2.67   9.076 |   3.67   5.191
               .83  13.290 |   1.83  25.134 |   2.83   8.053 |   3.83   4.855
              1.00  21.597 |   2.00  18.629 |   3.00   7.242 |   4.00   4.561
  
--------------------------------------------------------------------------------
100:0003------------------------------------------------------------------------
*                                                                               
*#****************************************************************************| 
*#        PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                        
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 101 - EXISTING CONDITIONS                                          
*#                                                                              
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .38
| 01:101    DT=10.00 |   Total Imp(%)=   30.00   Dir. Conn.(%)=    1.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .11          .26
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      25.00        25.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     181.81       165.98
                over (min)       10.00        10.00
     Storage Coeff.  (min)=        .77 (ii)    5.12 (ii)
     Unit Hyd. Tpeak (min)=      10.00        10.00
     Unit Hyd. peak  (cms)=        .17          .15
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .00          .11           .109 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      90.37        58.75         59.068
     TOTAL RAINFALL   (mm)=      91.37        91.37         91.372
     RUNOFF COEFFICIENT   =        .99          .64           .646
      *** WARNING: Storage Coefficient is smaller than DT!                  
                   Use a smaller DT or a larger area.                       
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
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      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
100:0004------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL PRE-DEVELOPMENT FLOW                                                   
------------------------
| ADD HYD (PRE       ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:101             .38     .109    1.33  59.07    .000 
                     ===========================================================
                     SUM 02:PRE             .00     .000     .00    .00    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
100:0005------------------------------------------------------------------------
*#                                                                              
*#        POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING                       
*#        ===============================================                       
*#****************************************************************************| 
*# CATCHMENT 201 - FUTURE BUIDLING ROOF                                         
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .12
| 02:201    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .12          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       1.00         2.00
     Length            (m)=      15.00          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     181.81       118.93
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .70 (ii)     .88 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.29         1.15
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .06          .00           .060 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      90.37        50.59         89.974
     TOTAL RAINFALL   (mm)=      91.37        91.37         91.372
     RUNOFF COEFFICIENT   =        .99          .55           .985
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
100:0006------------------------------------------------------------------------
*#****************************************************************************| 
*# ROOF TOP CONTROL DRAINS - ASSUME 11 ROOF DRAINS @ 0.38 L/S/inch of head      
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>02:(201   )   |
| OUT<07:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .017  .7200E-02
                            .008  .3600E-02   |     .025  .1080E-01
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >02: (201   )        .12      .060     1.333     89.974
     OUTFLOW<07: (SWM   )        .12      .013     1.533     89.974
    OVERFLOW<08: (RF-OFL)        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   21.651
                   TIME SHIFT OF PEAK FLOW         (min)=    12.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.5584E-02
 
--------------------------------------------------------------------------------
100:0007------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 202 - PARKING AND DRIVEWAY SURFACE AND BALCONIES                   
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .17
| 03:202    DT= 1.00 |   Total Imp(%)=   95.00   Dir. Conn.(%)=   95.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .16          .01
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      30.00         5.00
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     181.81       115.13
                over (min)        1.00         3.00
     Storage Coeff.  (min)=        .86 (ii)    2.78 (ii)
     Unit Hyd. Tpeak (min)=       1.00         3.00
     Unit Hyd. peak  (cms)=       1.16          .39
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .08          .00           .082 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33          1.333
     RUNOFF VOLUME    (mm)=      90.37        50.60         88.384
     TOTAL RAINFALL   (mm)=      91.37        91.37         91.372
     RUNOFF COEFFICIENT   =        .99          .55           .967
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
100:0008------------------------------------------------------------------------
*#****************************************************************************| 
*# CATCHMENT 203 - AMENITY AREA AND LANDSCAPE STRIP AROUND PERIMITER OF SITE    
*                                                                               
----------------------
| CALIB NASHYD       |   Area    (ha)=     .06   Curve Number   (CN)=80.00
| 04:203    DT= 1.00 |   Ia      (mm)=   4.000   # of Linear Res.(N)= 3.00
----------------------   U.H. Tp(hrs)=    .110

     Unit Hyd Qpeak  (cms)=     .022

     PEAK FLOW       (cms)=     .013 (i)
     TIME TO PEAK    (hrs)=    1.400
     RUNOFF VOLUME    (mm)=   50.596
     TOTAL RAINFALL   (mm)=   91.372
     RUNOFF COEFFICIENT   =     .554
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
100:0009------------------------------------------------------------------------
*# CATCHMENT 204 - FRONT WALKWAY DRAINING AND UNCOVERED BALCONIES - UNCONTOLLED 
*                                                                               
----------------------
| CALIB STANDHYD     |   Area    (ha)=     .03
| 05:204    DT= 1.00 |   Total Imp(%)=   99.00   Dir. Conn.(%)=   99.00
----------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .03          .00
     Dep. Storage     (mm)=       1.00         4.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=       1.50          .10
     Mannings n           =       .015         .250

     Max.eff.Inten.(mm/hr)=     181.81       118.93
                over (min)        1.00         1.00
     Storage Coeff.  (min)=        .14 (ii)     .32 (ii)
     Unit Hyd. Tpeak (min)=       1.00         1.00
     Unit Hyd. peak  (cms)=       1.70         1.62
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .015 (iii)
     TIME TO PEAK    (hrs)=       1.23         1.33          1.333
     RUNOFF VOLUME    (mm)=      90.37        50.59         89.975
     TOTAL RAINFALL   (mm)=      91.37        91.37         91.372
     RUNOFF COEFFICIENT   =        .99          .55           .985
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  80.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
--------------------------------------------------------------------------------
100:0010------------------------------------------------------------------------
*#****************************************************************************| 
*# TOTAL UNCONTROLLED FLOW - 201+202+203+204 (NO CONTROLS)                      
------------------------
| ADD HYD (UNCON     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 02:201             .12     .060    1.33  89.97    .000 
                    +ID2 03:202             .17     .082    1.33  88.38    .000 
                    +ID3 04:203             .06     .013    1.40  50.60    .000 
                    +ID4 05:204             .03     .015    1.33  89.97    .000 
                     ===========================================================
                     SUM 06:UNCON           .38     .167    1.33  82.76    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
100:0011------------------------------------------------------------------------
*# TOTAL FLOW TO UNDERGROUND STORAGE - 201(with roof controls)+ 202 + 203       
------------------------
| ADD HYD (CONT      ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 07:SWM             .12     .013    1.53  89.97    .000 
                    +ID2 08:RF-OFL          .00     .000     .00    .00    .000 
                    +ID3 03:202             .17     .082    1.33  88.38    .000 
                    +ID4 04:203             .06     .013    1.40  50.60    .000 
                     ===========================================================
                     SUM 09:CONT            .35     .104    1.33  82.15    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
100:0012------------------------------------------------------------------------
*# ROUTE FLOWS THROUGH UNDERGROUND STOARGE TANKS                                
*                                                                               
---------------------
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>09:(CONT  )   |
| OUT<01:(SWM   )   |    =========  OUTLFOW STORAGE TABLE  =========
---------------------    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .022  .4900E-02
                            .012  .0000E+00   |     .024  .5900E-02
                            .014  .1000E-02   |     .025  .6900E-02
                            .017  .2000E-02   |     .027  .7900E-02
                            .019  .3000E-02   |     .028  .8900E-02
                            .021  .4000E-02   |     .029  .9500E-02
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     --------------------       (ha)     (cms)     (hrs)       (mm)
     INFLOW >09: (CONT  )        .35      .104     1.333     82.152
     OUTFLOW<01: (SWM   )        .35      .027     1.833     82.204
    OVERFLOW<02: (OFL   )        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   26.332
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                   TIME SHIFT OF PEAK FLOW         (min)=    30.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.8328E-02
 
--------------------------------------------------------------------------------
100:0013------------------------------------------------------------------------
*# TOTAL SITE DISCHARGE - CONTROLLED + UNCONTROLLED                             
*# SWM TANK DISCHARGE + CATCHMENT 204                                           
------------------------
| ADD HYD (TOTAL     ) | ID: NHYD         AREA     QPEAK   TPEAK   R.V.    DWF
------------------------                  (ha)     (cms)   (hrs)   (mm)   (cms)
                     ID1 01:SWM             .35     .027    1.83  82.20    .000 
                    +ID2 02:OFL             .00     .000     .00    .00    .000 
                    +ID3 05:204             .03     .015    1.33  89.97    .000 
                     ===========================================================
                     SUM 10:TOTAL           .38     .037    1.33  82.81    .000 
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
--------------------------------------------------------------------------------
100:0014------------------------------------------------------------------------
*                                                                               
*                                                                               
* RUN REMAINING DESIGN STORMS (HAMILTON MOUNT HOPE 5 TO 100-YR)                 
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
--------------------------------------------------------------------------------
100:0002------------------------------------------------------------------------
*                                                                               
*                                                                               
      FINISH
--------------------------------------------------------------------------------
********************************************************************************
     WARNINGS / ERRORS / NOTES
     -------------------------
 002:0003 CALIB STANDHYD                                              
      *** WARNING: Storage Coefficient is smaller than DT!            
                   Use a smaller DT or a larger area.                 
      *** WARNING: Storage Coefficient is smaller than DT!            
                   Use a smaller DT or a larger area.                 
      *** WARNING: Storage Coefficient is smaller than DT!            
                   Use a smaller DT or a larger area.                 
      *** WARNING: Storage Coefficient is smaller than DT!            
                   Use a smaller DT or a larger area.                 
      *** WARNING: Storage Coefficient is smaller than DT!            
                   Use a smaller DT or a larger area.                 
      *** WARNING: Storage Coefficient is smaller than DT!            
                   Use a smaller DT or a larger area.                 
   Simulation ended on 2022-09-07     at 14:11:38
================================================================================





joreskovic
Image

joreskovic
Text Box
OIL-GRIT UNIT SIZING



 

 

Please call Hydroworks at 888-290-7900 or email us at support@hydroworks.com if you have 
any questions regarding the Inspection Checklist. Please fax a copy of the completed checklist 

to Hydroworks at 888-783-7271 for our records. 

 

 

 

 

 

 

 

 

 
 

 
 
 
 

Hydroworks® HydroStorm 
 

 
Operations & Maintenance Manual 

 
Version 1.0 



 

Introduction 
 
The HydroStorm is a state of the art hydrodynamic separator. Hydrodynamic 
separators remove solids, debris and lighter than water (oil, trash, floating debris) 
pollutants from stormwater. Hydrodynamic separators and other water quality 
measures are mandated by regulatory agencies (Town/City, State, Federal 
Government) to protect storm water quality from pollution generated by urban 
development (traffic, people) as part of new development permitting requirements. 
 
As storm water treatment structures fill up with pollutants they become less and less 
effective in removing new pollution. Therefore, it is important that storm water 
treatment structures be maintained on a regular basis to ensure that they are 
operating at optimum performance. The HydroStorm is no different in this regard and 
this manual has been assembled to provide the owner/operator with the necessary 
information to inspect and coordinate maintenance of their HydroStorm. 
 
 
Hydroworks® HydroStorm Operation 
 
The Hydroworks HydroStorm (HS) separator is a unique hydrodynamic by-pass 
separator. It incorporates a protected submerged pretreatment zone to collect larger 
solids, a treatment tank to remove finer solids, and a dual set of weirs to create a high 
flow bypass. High flows are conveyed directly to the outlet and do not enter the 
treatment area, however, the submerged pretreatment area still allows removal of 
coarse solids during high flows. 
 
Under normal or low flows, water enters an inlet area with a horizontal grate. The area 
underneath the grate is submerged with openings to the main treatment area of the 
separator.  Coarse solids fall through the grate and are either trapped in the 
pretreatment area or conveyed into the main treatment area depending on the flow 
rate. Fines are transported into the main treatment area. Openings and weirs in the 
pretreatment area allow entry of water and solids into the main treatment area and 
cause water to rotate in the main treatment area creating a vortex motion. Water in the 
main treatment area is forced to rise along the walls of the separator to discharge from 
the treatment area to the downstream pipe.  
 
The vortex motion forces solids and floatables to the middle of the inner chamber. 
Floatables are trapped since the inlet to the treatment area is submerged. The design 
maximizes the retention of settled solids since solids are forced to the center of the 
inner chamber by the vortex motion of water while water must flow up the walls of the 
separator to discharge into the downstream pipe. 
 
A set of high flow weirs near the outlet pipe create a high flow bypass over both the 
pretreatment area and main treatment chamber. The rate of flow into the treatment 
area is regulated by the number and size of openings into the treatment chamber and 
the height of by-pass weirs. High flows flow over the weirs directly to the outlet pipe 
preventing the scour and resuspension of any fines collected in the treatment chamber. 
 



 

A central access tube is located in the structure to provide access for cleaning. The 
arrangement of the inlet area and bypass weirs near the outlet pipe facilitate the use of 
multiple inlet pipes. 

 
 

 
  Figure 1. Hydroworks HydroStorm Operation – Plan View 
 
 
 
Figure 2 is a profile view of the HydroStorm separator showing the flow patterns for low 
and high flows. 
 



 

 
  Figure 2.  Hydroworks HydroStorm Operation – Profile View 
 
 
 
 
The HS 4i is an inlet version of the HS 4 separator. There is a catch-basin grate on top 
of the HS 4i.  A funnel sits sits underneath the grate on the frame and directs the water 
to the inlet side of the separator to ensure all lows flows are properly treated. The whole 
funnel is removed for inspection and cleaning. 
 
 
 
 

 
 
 
 
 



 

 
Figure 3.  Hydroworks HS 4i Funnel 

 
 
 
Inspection 
 
 
Procedure 
 
 
Floatables 
 
A visual inspection can be conducted for floatables by removing the covers and 
looking down into the center access tube of the separator. Separators with an inlet 
grate (HS 4i or custom separator) will have a plastic funnel located under the grate 
that must be removed from the frame prior to inspection or maintenance. If you are 
missing a funnel please contact Hydroworks at the numbers provided at the end of 
this document. 
 



 

TSS/Sediment 
 
Inspection for TSS build-up can be conducted using a Sludge Judge®, Core Pro®, 
AccuSludge® or equivalent sampling device that allows the measurement of the 
depth of TSS/sediment in the unit. These devices typically have a ball valve at the 
bottom of the tube that allows water and TSS to flow into the tube when lowering the 
tube into the unit. Once the unit touches the bottom of the device, it is quickly pulled 
upward such that the water and TSS in the tube forces the ball valve closed allowing 
the user to see a full core of water/TSS in the unit. The unit should be inspected for 
TSS through each of the access covers. Several readings (2 or 3) should be made at 
each access cover to ensure that an accurate TSS depth measurement is recorded.  
 
 
Frequency 
 
Construction Period 
 
The HydroStorm separator should be inspected every four weeks and after every 
large storm (over 0.5” (12.5 mm) of rain) during the construction period.  
 
Post-Construction Period 
 
The Hydroworks HydroStorm separator should be inspected during the first year of 
operation for normal stabilized sites (grassed or paved areas). If the unit is subject to 
oil spills or runoff from unstabilized (storage piles, exposed soils) areas the 
HydroStorm separator should be inspected more frequently (4 times per year). The 
initial annual inspection will indicate the required future frequency of inspection and 
maintenance if the unit was maintained after the construction period.  
 
 
 
Reporting 
 
Reports should be prepared as part of each inspection and include the following 
information: 
 

1. Date of inspection 
2. GPS coordinates of Hydroworks unit 
3. Time since last rainfall 
4. Date of last inspection 
5. Installation deficiencies (missing parts, incorrect installation of parts) 
6. Structural deficiencies (concrete cracks, broken parts) 
7. Operational deficiencies (leaks, blockages) 
8. Presence of oil sheen or depth of oil layer 
9. Estimate of depth/volume of floatables (trash, leaves) captured 
10. Sediment depth measured 
11. Recommendations for any repairs and/or maintenance for the unit 
12. Estimation of time before maintenance is required if not required at time of 

inspection 
 



 

A sample inspection checklist is provided at the end of this manual. 
 
 
Maintenance 
 
Procedure 
 
The Hydroworks HydroStorm unit is typically maintained using a vacuum truck. There 
are numerous companies that can maintain the HydroStorm separator. Maintenance 
with a vacuum truck involves removing all of the water and sediment together. The 
water is then separated from the sediment on the truck or at the disposal facility. 
 
A central access opening (24” or greater) is provided to the gain access to the lower 
treatment tank of the unit. This is the primary location to maintain by vacuum truck. 
The pretreatment area can also be vacuumed and/or flushed into the lower treatment 
tank of the separator for cleaning via the central access once the water level is 
lowered below the pretreatment floor. 
 
In instances where a vacuum truck is not available other maintenance methods (i.e. 
clamshell bucket) can be used, but they will be less effective. If a clamshell bucket is 
used the water must be decanted prior to cleaning since the sediment is under water 
and typically fine in nature. Disposal of the water will depend on local requirements. 
Disposal options for the decanted water may include: 
 

1. Discharge into a nearby sanitary sewer manhole 
2. Discharge into a nearby LID practice (grassed swale, bioretention) 
3. Discharge through a filter bag into a downstream storm drain connection 

 
The local municipality should be consulted for the allowable disposal options for both 
water and sediments prior to any maintenance operation. Once the water is decanted 
the sediment can be removed with the clamshell bucket. 
 
Disposal of the contents of the separator depend on local requirements. Maintenance 
of a Hydroworks HydroStorm unit will typically take 1 to 2 hours based on a vacuum 
truck and longer for other cleaning methods (i.e. clamshell bucket).  
 



 

 
Figure 3. Maintenance Access 

 
 
 

Frequency 
 
Construction Period 
 
A HydroStorm separator can fill with construction sediment quickly during the 
construction period. The HydroStorm must be maintained during the construction 
period when the depth of TSS/sediment reaches 24” (600 mm). It must also be 
maintained during the construction period if there is an appreciable depth of oil in the 
unit (more than a sheen) or if floatables other than oil cover over 50% of the area of 
the separator 
 
The HydroStorm separator should be maintained at the end of the construction 
period, prior to operation for the post-construction period. 
 



 

 
Post-Construction Period 
 
The HydroStorm was independently tested by Alden Research Laboratory in 2017. A 
HydroStorm HS 4 was tested for scour with a 50% sediment depth of 0.5 ft. 
Therefore, maintenance for sediment accumulation is required if the depth of 
sediment is 1 ft or greater in separators with standard water (sump) depths (Table 1).  
 
There will be designs with increased sediment storage based on specifications or 
site-specific criteria. A measurement of the total water depth in the separator through 
the central access tube should be taken and compared to water depth given in Table 
1. The standard water depth from Table 1 should be subtracted from the measured 
water depth and the resulting extra depth should be added to the 1 ft to determine the 
site-specific sediment maintenance depth for that separator. 
 
For example, if the measured water depth in the HS-7 is 7 feet, then the sediment 
maintenance depth for that HS-7 is 2 ft (= 1 + 7 – 6) and the separator does not need 
to be cleaned for sediment accumulation until the measure sediment depth is 2 ft. 
 
 
The HydroStorm separator must also be maintained if there is an appreciable depth 
of oil in the unit (more than a sheen) or if floatables other than oil cover over 50% of 
the water surface of the separator.  
 

 

Table 1 Standard Dimensions for Hydroworks HydroStorm Models 

Model Diameter (ft) 
Total Water 

Depth (ft) 

Sediment Maintenance Depth for Table 1 

Total Water Depth(ft)  

HS-3 3 3 1 

HS-4 4 4 1 

HS-5 5 4 1 

HS-6 6 4 1 

HS-7 7 6 1 

HS-8 8 7 1 

HS-9 9 7.5 1 

HS-10 10 8 1 

HS-11 11 9 1 

HS-12 12 9.5 1 

 
  



 

HYDROSTORM INSPECTION SHEET 
 
Date          
Date of Last Inspection         
 
Site          
City          
State          
Owner          
 
GPS Coordinates         
 
Date of last rainfall        
 
Site Characteristics       Yes  No 

Soil erosion evident          

Exposed material storage on site        

Large exposure to leaf litter (lots of trees)       

High traffic (vehicle) area         
 

HydroStorm         Yes  No 

Obstructions in the inlet or outlet      *    

Missing internal components       **   

Improperly installed inlet or outlet pipes     ***   

Internal component damage (cracked, broken, loose pieces)   **   

Floating debris in the separator (oil, leaves, trash)       

Large debris visible in the separator      *   

Concrete cracks/deficiencies       ***   

Exposed rebar         **   

Water seepage (water level not at outlet pipe invert)    ***   

Water level depth below outlet pipe invert  “ 
 

Routine Measurements 

Floating debris depth < 0.5” (13mm)  >0.5” 13mm)   * 

Floating debris coverage < 50% of surface area  > 50% surface area  * 

Sludge depth < 12” (300mm)  > 12” (300mm)   * 
 
 
* Maintenance required 
** Repairs required 
*** Further investigation is required 
  



 

Other Comments:          
            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            



 

 

 

 

 
 

Hydroworks® HydroStorm 
 

One Year Limited Warranty 
 

Hydroworks, LLC warrants, to the purchaser and subsequent owner(s) during the warranty period subject to the terms 
and conditions hereof, the Hydroworks HydroStorm to be free from defects in material and workmanship under normal 
use and service, when properly installed, used, inspected and maintained in accordance with Hydroworks written 
instructions, for the period of the warranty. The standard warranty period is 1 year.  
 
The warranty period begins once the separator has been manufactured and is available for delivery. Any components 
determined to be defective, either by failure or by inspection, in material and workmanship will be repaired, replaced or 
remanufactured at Hydroworks’ option provided, however, that by doing so Hydroworks, LLC will not be obligated to 
replace an entire insert or concrete section, or the complete unit. This warranty does not cover shipping charges, 
damages, labor, any costs incurred to obtain access to the unit, any costs to repair/replace any surface treatment/cover 
after repair/replacement, or other charges that may occur due to product failure, repair or replacement. 
 
This warranty does not apply to any material that has been disassembled or modified without prior approval of 
Hydroworks, LLC, that has been subjected to misuse, misapplication, neglect, alteration, accident or act of God, or that 
has not been installed, inspected, operated or maintained in accordance with Hydroworks, LLC instructions and is in lieu 
of all other warranties expressed or implied. Hydroworks, LLC does not authorize any representative or other person to 
expand or otherwise modify this limited warranty. 
 
The owner shall provide Hydroworks, LLC with written notice of any alleged defect in material or workmanship including 
a detailed description of the alleged defect upon discovery of the defect. Hydroworks, LLC should be contacted at 136 
Central Ave., Clark, NJ 07066 or any other address as supplied by Hydroworks, LLC. (888-290-7900). 
 
This limited warranty is exclusive. There are no other warranties, express or implied, or merchantability or fitness for a 
particular purpose and none shall be created whether under the uniform commercial code, custom or usage in the 
industry or the course of dealings between the parties.  Hydroworks, LLC will replace any goods that are defective under 
this warranty as the sole and exclusive remedy for breach of this warranty. 
 
Subject to the foregoing, all conditions, warranties, terms, undertakings or liabilities (including liability as to negligence), 
expressed or implied, and howsoever arising, as to the condition, suitability, fitness, safety, or title to the Hydroworks 
HydroStorm are hereby negated and excluded and Hydroworks, LLC gives and makes no such representation, warranty 
or undertaking except as expressly set forth herein. Under no circumstances shall Hydroworks, LLC be liable to the 
Purchaser or to any third party for product liability claims; claims arising from the design, shipment, or installation of the 
HydroStorm, or the cost of other goods or services related to the purchase and installation of the HydroStorm. For this 
Limited Warranty to apply, the HydroStorm must be installed in accordance with all site conditions required by state and 
local codes; all other applicable laws; and Hydroworks’ written installation instructions. 
 
Hydroworks, LLC expressly disclaims liability for special, consequential or incidental damages (even if it has been 
advised of the possibility of the same) or breach of expressed or implied warranty. Hydroworks, LLC shall not be liable 
for penalties or liquidated damages, including loss of production and profits; labor and materials; overhead costs; or 
other loss or expense incurred by the purchaser or any third party. Specifically excluded from limited warranty coverage 
are damages to the HydroStorm arising from ordinary wear and tear; alteration, accident, misuse, abuse or neglect; 
improper maintenance, failure of the product due to improper installation of the concrete sections or improper sizing; or 
any other event not caused by Hydroworks, LLC. This limited warranty represents Hydroworks’ sole liability to the 
purchaser for claims related to the HydroStorm, whether the claim is based upon contract, tort, or other legal basis. 



APPENDIX D

Geotechnical Report
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TOPO SURVEY INFORMATION:
TOPOGRAPHIC SURVEY OBTAINED BY A.T. McLAREN LTD. DWG NO.
36450, DATED SEPTEMBER 24, 2020.

BENCHMARK:
ELEV. = 85.971m
MONUMENT #07720100034
ROUND IRON BAR WITH BRASS CAP
MONUMENT IS LOCATED 27m WEST OF THE CENTRELINE OF LINCOLN
ROAD AND 26m NORTH OF HAZELWOOD DRIVE, NORTHEAST CORNER
OF EASTDALE PARK.
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PROPOSED OVERLAND FLOW ROUTE

PROPOSED SWALE

2.0%

[85.00]

LEGEND

PROPOSED DRAINAGE ARROW/SLOPE

PROPOSED ELEVATION

86.0 EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

MATCH TO EXISTING GRADE[85.60]EX.

REMOVALS

EXISTING DITCH CENTRELINE

EXISTING DECIDUOUS TREE

EXISTING DRAINAGE ARROW/SLOPE

MIN 1.0%
MAX 6.0%

MIN 1.0%
MAX 6.0%

HEAVY DUTY
40mm OPSS HM-3 TOP COURSE ASPHALT (COMPACTED TO 97% MARSHALL
BULK DENSITY)
80mm OPSS HL-8 BINDER COURSE ASPHALT (COMPACTED TO 97% MARSHALL
BULK DENSITY)
150mm OPSS GRANULAR 'A' (COMPACTED TO 100% SPMDD)
350mm OPSS GRANULAR 'B', TYPE II (COMPACTED TO 100% SPMDD)

LIGHT DUTY
40mm OPSS HL-3 TOP COURSE ASPHALT(COMPACTED TO 97%

MARSHALL BULK DENSITY)
50mm HL-8 BINDER COURSE ASPHALT (COMPACTED TO 97%

MARSHALL BULK DENSITY)
150mm OPSS GRANULAR 'A'(COMPACTED TO 100% SPMDD)

250mm OPSS GRANULAR 'B', TYPE II (COMPACTED TO 100% SPMDD)

TYPICAL PARKING LOT X-SECTION
N.T.S.

NOTES
1. HEAVY DUTY ASPHALT TO BE USED IN AREAS WHERE

TRUCK TRAFFIC IS ANTICIPATED
2. ALL THICKNESSES ARE AT COMPACTED DEPTHS.
3. GRANULAR BASE STRUCTURE NOT REQUIRED FOR

ASPHALT AREAS DIRECTLY ABOVE BASEMENT PARKING
STRUCTURE.

4. PARKING LOT AREA DRAINS AND CATCHBASINS ARE TO
CONNECT TO THE INTERNAL STORM SEWER SYSTEM.
REFER TO MECHANICAL PLANS FOR DETAILS.

5. THE ABOVE PAVEMENT STRUCTURE OBTAINED FROM
GEOTECHNICAL REPORT HAM-00802036-A0 PREPARED BY
EXP, DATED FEBRUARY 3, 2021.

300x300mm NYLOPAST AREA DRAIN (OR
APPROVED EQUIVALENT)
REFER TO MECHANICAL PLANS FOR
INTERNAL BUILDING CONNECTION DETAILS

TYPICAL SWALE X-SECTION
N.T.S.

1

3

1

3

0.9m

℄

SODDED SIDES AND BOTTOM
ON 100mm TOPSOIL

TYPICAL SWALE X-SECTION WITH SUBDRAIN
N.T.S.

1

3

1

3

0.9m

℄

15
0m

m
M

IN
.

SODDED SIDES AND BOTTOM
ON MIN. 100mm TOPSOIL

150mmØ PERFORATED PLASTIC
PIPE SUBDRAIN (IF REQUIRED)

30
0m

m

19mm CLEAR STONE BEDDING
PLACED MIN. 150mm TOP &

SIDES, 50mm UNDER PIPE FILTER CLOTH

GENERAL NOTES:
1. ALL WORK INVOLVED IN THE CONSTRUCTION, RELOCATION, REPAIR  OF MUNICIPAL

SERVICES FOR THE PROJECT SHALL BE TO THE  SATISFACTION OF THE DIRECTOR,
DEVELOPMENT DIVISION,  PLANNING AND DEVELOPMENT DEPARTMENT.

2. FIRE ROUTE SIGNS AND 3-WAY FIRE HYDRANTS SHALL BE ESTABLISHED  TO THE
SATISFACTION OF THE CITY FIRE DEPARTMENT AND AT THE EXPENSE  OF THE
OWNER.

3. MAIN DRIVEWAY DIMENSIONS AT THE PROPERTY LINE BOUNDARIES ARE  PLUS OR
MINUS 7.5m UNLESS OTHERWISE STATED.

4. ALL DRIVEWAYS FROM PROPERTY LINES FOR THE FIRST 7.5m SHALL BE WITHIN 5%
MAXIMUM GRADE, THEREAFTER, ALL DRIVEWAYS SHALL BE WITHIN 10% MAXIMUM
GRADE.

5. THE APPROVAL OF THIS PLAN DOES NOT EXEMPT THE OWNER'S  BONDED
CONTRACTOR FROM THE REQUIREMENTS TO OBTAIN THE  VARIOUS
PERMITS/APPROVALS NORMALLY REQUIRED TO COMPLETE A  CONSTRUCTION
PROJECT, SUCH AS, BUT NOT LIMITED TO THE  FOLLOWING:

- ROAD CUT PERMITS - SEWER PERMITS
6. - APPROACH APPROVAL PERMITS - RELOCATION OF SERVICES
7. - COMMITTEE OF ADJUSTMENT - ENCROACHMENT AGREEMENTS
8. (IF REQUIRED)
9. ABANDONED ACCESSES MUST BE REMOVED AND THE CURB AND BOULEVARD

RESTORED WITH SOD AT THE OWNER'S EXPENSE TO THE SATISFACTION OF THE
TRAFFIC ENGINEERING SECTION, TRANSPORTATION, OPERATIONS AND ENVIRONMENT
DEPARTMENT.

10. 3 METER BY 3 METER VISABILTY TRIANGLES IN WHICH THE MAXIMUM HEIGHT OF ANY
OBJECTS OR MATURE VEGETATION IS NOT TO EXCEED A HEIGHT OF 0.60 METERS
ABOVE THE CORRESPONDING PERPENDICULAR CENTERLINE ELEVATION OF THE
ADJACENT STREET.

11. SILTATION CONTROL DEVICES SHALL BE INSTALLED PRIOR TO WORKS COMMENCING
ON THE SITE AND SHALL BE MAINTAINED FOR THE DURATION OF CONSTRUCTION, TO
THE SATISFACTION OF THE CITY. SEE SHEET C7-1 FOR DETAILS.

12. THE SUB-GRADE SOILS EXPOSED AFTER EXCAVATION SHALL BE INSPECTED AND
CERTIFIED BY A QUALIFIED REGISTERED PROFESSIONAL SOILS ENGINEER AND A
COPY OF THE REPORT SHALL BE FORWARDED TO THE CITY OF HAMILTON BUILDING
DIVISION. WHERE THE FOOTING WILL BE SITUATED ON FILL MATERIAL, THE FOOTINGS
SHALL BE DESIGNED AND APPROVED BY QUALIFIED REGISTERED PROFESSIONAL
ENGINEER.

13. ALL FILL PLACED ON THE SITE SHALL BE COMPACTED TO A MINIMUM OF 98%
STANDARD PROCTOR DENSITY IN MINIMUM LIFTS AS PER GEOTECHNICAL ENGINEER'S
RECOMMENDATIONS. A SUFFICIENT NUMBER OF TESTS SHALL BE TAKEN AT VARIOUS
LEVELS SATISFACTORY TO THE DIRECTOR OF ENGINEERING. TEST RESULTS SHALL BE
SENT TO THE CITY WITH A LETTER, SIGNED AND STAMPED BY THE SOILS ENGINEER,
STATING THAT A SUFFICIENT NUMBER OF TESTS HAVE BEEN TAKEN AND THE MINIMUM
DEGREE OF COMPACTION HAS BEEN REACHED.

14. APPROVAL OF THIS DRAWING IS FOR MATERIAL ACCEPTABILITY AND COMPLIANCE
WITH MUNICIPAL AND PROVINCIAL SPECIFICATIONS AND STANDARDS ONLY.
APPROVAL AND INSPECTION BY THE CITY OF THE WORKS DOES NOT CERTIFY THE
LINE AND GRADE OF THE WORKS AND IT IS THE OWNER'S RESPONSIBILITY TO HAVE
THEIR ENGINEER CERTIFY THIS ACCORDINGLY.

15. ALL RETAINING WALLS, WALKWAYS, CURBS, ETC; SHALL BE PLACED A MIN. OF 0.45m
OFF THE PROPERTY LINE. ALL WALLS 1.0m OR HIGHER SHALL BE DESIGNED BY A
P.ENG.

16. SHOULD A RETAINING WALL BE REQUIRED, THE TOP OF WALL ELEVATIONS SHALL BE
SET 150mm ABOVE THE PROPOSED SIDE YARDS SWALES.

17. RETAINING WALLS 0.6m IN HEIGHT OR GREATER REQUIRE CONSTRUCTION OF A
FENCE OR GUARD RAIL AT THE TOP OF THE REAR OF THE WALL. GUARDS FOR
RETAINING WALLS SHALL BE DESIGNED AND CONSTRUCTED IN ACCORDANCE WITH
THE REQUIREMENTS OF  EXTERIOR GUARDS AS CONTAINED IN THE ONTARIO
BUILDING CODE.

18. THE WRITTEN PERMISSION REQUIRED FROM THE ADJACENT LANDOWNER SHALL BE
OBTAINED PRIOR TO ENTERING THE LANDS. SHOULD PERMISSION NOT BE OBTAINED
OR IS WITHDRAWN PRIOR TO COMMENCING THE WORK, THEN THE DEVELOPER SHALL
LIMIT ACTIVITIES TO THE LIMITS OF THE DEVELOPMENT SITE.

19. THE CONTRACTOR IS RESPONSIBLE FOR CONTACTING THE CONSULTING ENGINEER
72 HOURS  PRIOR TO COMMENCING THE SITE WORKS TO REQUEST INSPECTION.  THE
CONSULTING ENGINEER SHALL DETERMINE THE EXTENT OF INSPECTION AND
TESTING REQUIRED FOR CERTIFICATION ON THE UNDERGROUND SERVICE
INSTALLATION AS MANDATED BY THE ONTARIO BUILDING CODE DIVISION C, PART 1,
SECTION 1.2.2, GENERAL REVIEW.  FAILURE TO MAKE SUITABLE ARRANGEMENTS
FOR INSPECTION WILL LEAD TO POST CONSTRUCTION TESTING AND INSPECTION AS
DETERMINED BY THE ENGINEER.  ALL COSTS ASSOCIATED WITH ANY REQUIRED
POST CONSTRUCTION TESTING AND INSPECTION SHALL BE BORNE BY THE
CONTRACTOR, INCLUDING ANY DELAYS TO CONSTRUCTION, NECESSARY REWORK
AND RESTORATION OF DISTURBED WORKS.  FINAL CERTIFICATION OF THE WORKS
WILL BE WITHHELD UNTIL ALL POST CONSTRUCTION INSPECTION OF THE
UN-INSPECTED WORKS IS COMPLETE TO THE SATISFACTION OF THE CONSULTING
ENGINEER.  FULL PAYMENT FOR  UN-INSPECTED WORKS MAY BE WITHHELD UNTIL.

PROPOSED CONCRETE AREAS
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1:200
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(m)
SEE SHEET C4-1 FOR EROSION & SEDIMENT CONTROL PLAN

REV A7004-110-102DWG NO.1 OF 1SHEETNTSSCALEDWG SIZE A

3130 VERONA AVE
BUFORD, GA 30518
PHN (770) 932-2443
FAX (770) 932-2490
www.nyloplast-us.com

18R ENVIROHOOD FOR 48"
ROUND CONCRETE STRUCTURES

TITLE
PROJECT NO./NAME

MATERIAL

DATE

APPD BY

DATE

DRAWN BYTHIS PRINT DISCLOSES SUBJECT MATTER IN WHICH
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TECHNICAL INFORMATION SHOWN HEREIN
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EX 1200mm Ø WATERMAIN

EX 300mm Ø WATERMAIN

EX 600mm Ø WATERMAIN

EX 1050mm Ø STORM SEWER @ 0.66%

EX 250mm Ø SANITARY SEWER
EX 250mm Ø SANITARY SEWER @ 0.49%

EX 1050mm Ø STORM SEWER @ 0.19%
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EXISTING  WOODED  AREA

EX 300mm Ø WATERMAIN

EX 600mm Ø WATERMAIN
EX HYD

MH1A (1200Ø)
T/G=85.92
W INV=83.300
S INV=82.358
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1.4m-150mmØ SAN
 SERVICE @ 3.66%

AD1
T/G=85.56

AD2
T/G=85.57

CBMH 3 (1200Ø)
T/G=85.10
W INV=83.614
INSTALL ADS 18R ENVIROHOOD TRAP
ON WEST INVERT AND PROVIDE A 1.2m SUMP
SEE DETAIL ON SHEET C2-1

42.8m-300mmØ STM @ 2.60%

MAINTAIN
MIN 2.5m

SEPARATION

UNDERGROUND LIMITS

1.9m-525mmØ
STM @ 2.00%

STORMCON
22 UNITS LONG x 2 UNITS WIDE x
3 UNITS HIGH (126 TOTAL)

OIL/GRIT UNIT
HYDROSTORM HS-6
T/G=85.95
NW INV=81.660
S INV=81.600

1.5m-450mmØ
STM EQUALIZATION PIPE

 @ 0.00%

AD3
T/G=85.55

CONTROL MH1
(1200Ø)

T/G=85.76
N INV=82.450
E INV=81.950
E INV=84.900

CBMH2 (1200Ø)
T/G=85.55

N INV=82.500
S INV=82.500

INSTALL ADS 18R ENVIROHOOD
TRAP ON WEST INVERT AND

PROVIDE A 1.2m SUMP
SEE DETAIL ON SHEET C2-1
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CR1
CR3

CONNECT TO EXISTING 1050mmØ STM SEWER
MATCH OBVERTS

EX. INV. = 80.40±

WV

MAINTAIN MINIMUM 0.5m
VERTICAL SEPARATION

BETWEEN EX WATERMAIN
AND PROPOSED SAN SERVICE

PROPOSED 200mmx150mmØ
PVC TEEPROPOSED 100mmØ PVC

DOMESTIC WATER SERVICE
c/w VALVE & BOX

PROPOSED 200mmØ PVC
FIRE SERVICE

POTENTIAL LOCATION FOR
SIAMESE FIRE CONNECTION

M D
C

VA

CR2

SAW-CUT, MILL AND RESTORE
EXISTING ROADWAY STRUCTURE
PER DETAIL ON THIS SHEET

SAW-CUT, MILL AND RESTORE
EXISTING ROADWAY STRUCTURE
PER DETAIL ON THIS SHEET

SAN INV @ BLDG
=83.350

RESTORE EXISTING DAMAGED
CONCRETE SIDEWALK PER RD-103

RESTORE  DAMAGED CONCRETE
SIDEWALK PER RD-103

RESTORE DAMAGED BOULEVARD WITH
MINIMUM 150mm TOPSOIL AND SOD

1.5m-450mmØ
STM EQUALIZATION PIPE

 @ 0.00%

 INV. 82.50
@ ADAPTER CONNECTION

STORMCON GREENSTORM
UNDERGROUND STORAGE TANKS

TANK SYSTEM TO BE WRAPPED WITH AN
IMPERMEABLE LINER

TOTAL STORAGE TO BE PROVIDED = 95m³
TANKS TO BE THREE (3) FULL HEIGHT UNITS

HIGH AND 1 OR 2 UNITS WIDE AS SHOWN.
TOP OF TANK = 84.48

BOTTOM OF TANK = 82.50
CONTRACTOR TO PROVIDE SHOP DRAWINGS

STORMCON
19 UNITS LONG x 1 UNIT WIDE x
3 UNITS HIGH (57 TOTAL)

STORMCON
16 UNITS LONG x 1 UNIT WIDE x
3 UNITS HIGH (48 TOTAL)

90mmØ ORIFICE CONTROL
PLATE ON EAST INVERT

INV 81.95
(SEE DETAIL)

WATERMAIN CONNECTION
WITH TAPPING SLEEVE &

VALVE PER CITY STD.
WM-207.05

WV

HYD
WV WV

WVWV

250x150mmØ PVC
CONNECTION TO EXISTING

SANITARY SEWER
EXIST SAN INV. = 81.83±

EX 1200mm WM
(APPROX. 1.7m TO OBV)

*CONTRACTOR TO EXPOSE EXIST
WATERMAIN @ SERVICE

CROSSING LOCATIONS, CONFIRM
OBVERT OF WATERMAIN AND

REPORT TO THE ENGINEER

EX 1200mm WM
(APPROX. 1.7m TO OBV)
*CONTRACTOR TO EXPOSE EXIST WATERMAIN @
SERVICE CROSSING LOCATIONS, CONFIRM OBVERT
OF WATERMAIN AND REPORT TO THE ENGINEER

QUADRO INSPECTION
SHAFTS

QUADRO INSPECTION SHAFT

PROPOSED HYDRANT c/w VALVE
AND BOX PER WM-203.01

PROPOSED 150mmØ PVC
FIRE WATER SERVICE

c/w VALVE & BOX

11.25° BENDS

200mmØ OVERFLOW PIPE
(SEE CONTROL MH DETAIL)

13.1m-300mmØ STM @ 2.00%
(OVERFLOW)

STORM RUNOFF ON RAMP TO
BE CAPTURED AND
CONVEYED INTERNALLY PER
MECHANICAL DESIGN
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 SERVICE @ 3.66%

AD1
T/G=85.56

AD2
T/G=85.57

CBMH 3 (1200Ø)
T/G=85.10
W INV=83.614
INSTALL ADS 18R ENVIROHOOD TRAP
ON WEST INVERT AND PROVIDE A 1.2m SUMP
SEE DETAIL ON SHEET C2-1

42.8m-300mmØ STM @ 2.60%

MAINTAIN
MIN 2.5m

SEPARATION

UNDERGROUND LIMITS

1.9m-525mmØ
STM @ 2.00%

STORMCON
22 UNITS LONG x 2 UNITS WIDE x
3 UNITS HIGH (126 TOTAL)

OIL/GRIT UNIT
HYDROSTORM HS-6
T/G=85.95
NW INV=81.660
S INV=81.600

1.5m-450mmØ
STM EQUALIZATION PIPE

 @ 0.00%

AD3
T/G=85.55

CONTROL MH1
(1200Ø)

T/G=85.76
N INV=82.450
E INV=81.950
E INV=84.900

CBMH2 (1200Ø)
T/G=85.55

N INV=82.500
S INV=82.500

INSTALL ADS 18R ENVIROHOOD
TRAP ON WEST INVERT AND

PROVIDE A 1.2m SUMP
SEE DETAIL ON SHEET C2-1
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MATCH OBVERTS
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MAINTAIN MINIMUM 0.5m
VERTICAL SEPARATION

BETWEEN EX WATERMAIN
AND PROPOSED SAN SERVICE

PROPOSED 200mmx150mmØ
PVC TEEPROPOSED 100mmØ PVC

DOMESTIC WATER SERVICE
c/w VALVE & BOX

PROPOSED 200mmØ PVC
FIRE SERVICE

POTENTIAL LOCATION FOR
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SAW-CUT, MILL AND RESTORE
EXISTING ROADWAY STRUCTURE
PER DETAIL ON THIS SHEET

SAW-CUT, MILL AND RESTORE
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PER DETAIL ON THIS SHEET
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=83.350

RESTORE EXISTING DAMAGED
CONCRETE SIDEWALK PER RD-103

RESTORE  DAMAGED CONCRETE
SIDEWALK PER RD-103

RESTORE DAMAGED BOULEVARD WITH
MINIMUM 150mm TOPSOIL AND SOD

1.5m-450mmØ
STM EQUALIZATION PIPE

 @ 0.00%

 INV. 82.50
@ ADAPTER CONNECTION

STORMCON GREENSTORM
UNDERGROUND STORAGE TANKS

TANK SYSTEM TO BE WRAPPED WITH AN
IMPERMEABLE LINER

TOTAL STORAGE TO BE PROVIDED = 95m³
TANKS TO BE THREE (3) FULL HEIGHT UNITS

HIGH AND 1 OR 2 UNITS WIDE AS SHOWN.
TOP OF TANK = 84.48

BOTTOM OF TANK = 82.50
CONTRACTOR TO PROVIDE SHOP DRAWINGS

STORMCON
19 UNITS LONG x 1 UNIT WIDE x
3 UNITS HIGH (57 TOTAL)

STORMCON
16 UNITS LONG x 1 UNIT WIDE x
3 UNITS HIGH (48 TOTAL)

90mmØ ORIFICE CONTROL
PLATE ON EAST INVERT

INV 81.95
(SEE DETAIL)

WATERMAIN CONNECTION
WITH TAPPING SLEEVE &

VALVE PER CITY STD.
WM-207.05

WV

HYD
WV WV

WVWV

250x150mmØ PVC
CONNECTION TO EXISTING

SANITARY SEWER
EXIST SAN INV. = 81.83±

EX 1200mm WM
(APPROX. 1.7m TO OBV)

*CONTRACTOR TO EXPOSE EXIST
WATERMAIN @ SERVICE

CROSSING LOCATIONS, CONFIRM
OBVERT OF WATERMAIN AND

REPORT TO THE ENGINEER

EX 1200mm WM
(APPROX. 1.7m TO OBV)
*CONTRACTOR TO EXPOSE EXIST WATERMAIN @
SERVICE CROSSING LOCATIONS, CONFIRM OBVERT
OF WATERMAIN AND REPORT TO THE ENGINEER

QUADRO INSPECTION
SHAFTS

QUADRO INSPECTION SHAFT

PROPOSED HYDRANT c/w VALVE
AND BOX PER WM-203.01

PROPOSED 150mmØ PVC
FIRE WATER SERVICE

c/w VALVE & BOX

11.25° BENDS

200mmØ OVERFLOW PIPE
(SEE CONTROL MH DETAIL)

13.1m-300mmØ STM @ 2.00%
(OVERFLOW)

STORM RUNOFF ON RAMP TO
BE CAPTURED AND
CONVEYED INTERNALLY PER
MECHANICAL DESIGN
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ELEV. = 85.971m
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MONUMENT IS LOCATED 27m WEST OF THE CENTRELINE OF LINCOLN
ROAD AND 26m NORTH OF HAZELWOOD DRIVE, NORTHEAST CORNER
OF EASTDALE PARK.
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PROPOSED WATERMAIN/SERVICE
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EXISTING STORM MANHOLE

EXISTING SANITARY MANHOLE

EXISTING FIRE HYDRANT

EXISTING SANITARY SERVICE

EXISTING STORM SERVICE

EXISTING WATERMAIN
WV PROPOSED WATERMAIN VALVE
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PROPOSED WATER METER

PROPOSED DOUBLE CHECK VALVE ASSEMBLY

AD PROPOSED STORM AREA DRAIN

LEGEND

PROPOSED STORM MANHOLE

MHA PROPOSED SANITARY MANHOLE

MH

SEWER SERVICING
1. ALL PROPOSED SEWERS, THROUGHOUT THEIR LENGTH FROM THE MAIN SEWER TO THE BUILDING OR PLACE TO

BE DRAINED IS TO BE LAID, AS NEARLY AS PRACTICAL, IN A STRAIGHT LINE IN A TRENCH AT A RIGHT ANGLE TO
THE MAIN SEWER.

2. SEWERS TO BE INSTALLED WITH A MINIMUM COVER OF 2.75m BELOW THE CENTRELINE OF THE ROAD AND
MINIMUM 2.2m AT THE PROPERTY LINE BELOW THE FINAL ROAD GRADE OR AT SUCH HIGHER ELEVATION  ONLY
AS MAY BE NECESSITATED BY THE ELEVATION OF THE MAIN SEWER. ON PRIVATE PROPERTY THE MINIMUM
COVER IS TO BE NO LESS THAN 1.2m.

3. STORM AND SANITARY FLOWS MUST BE SEPARATED WHEREVER POSSIBLE, AND THE INSTALLATION OF NEW
COMBINED STORM AND SANITARY SEWERS IS NOT PERMITTED.  REFER TO ITEM 'M' BELOW FOR DETAILS
RESPECTING THE CONNECTION OF SEPARATE STORM AND SANITARY SEWERS FOR A DEVELOPMENT TO A
COMBINED MUNICIPAL SEWER.

4. MINIMUM HORIZONTAL SEPARATION BETWEEN SEWERS AND WATERMAINS SHALL BE 2.5m.  VERTICAL
CLEARANCE BETWEEN SEWERS AND WATERMAINS THAT CROSS TO BE 500mm BETWEEN THE OUTSIDE OF THE
WATERMAIN AND OUTSIDE OF THE SEWER. THE LENGTH OF WATER PIPE SHOULD BE CENTERED AT THE POINT
OF CROSSING SUCH THAT JOINTS IN THE WATERMAIN WILL BE EQUIDISTANT AND AS FAR AS POSSIBLE FROM THE
SEWER, CROSSING PERPENDICULAR IF POSSIBLE.

5. PROPOSED SANITARY AND STORM SEWERS SHALL BE EITHER; (a) PVC SDR 28 FOR 150mm DIAMETER AND SDR 35
FOR OTHER SIZES; (b) CLASS 3 CONCRETE (CSA A257.1-M92).
RIBBED OR PROFILE PIPE IS NO LONGER PERMITTED FOR SANITARY OR STORM USE, INCLUDING PRIVATE DRAINS
AND CATCH BASIN LEADS.
IT IS RECOMMENDED THAT PVC PIPE NOT BE USED WHERE IT WILL BE EXPOSED TO CONTAMINATED SOILS AND IN
INDUSTRIAL/HEAVY COMMERCIAL AREAS WHERE IT MAY COME INTO CONTACT WITH MATERIALS DETRIMENTAL
TO THE PVC MATERIAL.

6. SEWER BEDDING, COVER AND BACKFILL FOR FLEXIBLE PIPE TO BE AS PER OPSD 802.010 WITH GRANULAR "A"
FOR BOTH THE BEDDING AND COVER.  REFERENCE HOWEVER SHOULD BE MADE TO THE OPSD STANDARDS FOR
ALTERNATE BEDDING AND BACKFILL SPECIFICATIONS AS DETERMINED BY THE PROPOSED PIPE MATERIAL AND
EXCAVATION CONDITIONS.

7. MINIMUM SIZE OF STORM AND SANITARY DRAINS LOCATED WITHIN THE ROAD ALLOWANCE TO BE 150mm IN THE
ORIGINAL CITY OF HAMILTON AND 125mm IN THE OTHER AREA MUNICIPALITIES NOW COMPRISING THE NEW CITY.
NOTE: EXISTING SEWER TO BE REUSED MUST BE IN GOOD WORKING CONDITION AND OF ADEQUATE CAPACITY
TO MEET THE REQUIREMENTS OF THE SITE.  THE APPLICANT/OWNER OR THEIR CONTRACTOR IS RESPONSIBLE
FOR HAVING THE SEWER TO BE REUSED VIDEO INSPECTED WHILE THE CITY OF HAMILTON SEWER INSPECTOR IS
PRESENT.  CONTACT PLANNING AND ECONOMIC DEVELOPMENT DEPARTMENT, DEVELOPMENT ENGINEERING
DIVISION AT (905) 546-2424 X7860 TO ARRANGE FOR AN INSPECTION.

8. MAINTENANCE HOLES ARE REQUIRED AT ALL CHANGES IN PIPE SIZE, CHANGES IN PIPE DIRECTION, ENDS OF PIPE
RUNS, AND AS CLEANOUTS.  MAXIMUM SPACING OF MAINTENANCE HOLES ID 120 m FOR PIPES 200 mm TO 1050
mm AND 150 m FOR PIPES 1200 mm AND LARGER.  IN ACCORDANCE WITH THE "ONTARIO BUILDING CODE," A
MAINTENANCE HOLE IS ALSO REQUIRED WITHIN THE FIRST 30 m AFTER THE PIPE EXITS THE BUILDING.

9. A DROP STRUCTURE IS REQUIRED AT ALL MANHOLES WHERE THERE IS A DROP OF GREATER THAN 600 mm
BETWEEN THE INVERT OF THE UPSTREAM PIPE AND THE INVERT OF THE DOWNSTREAM PIPE AND IS TO BE AS
PER OPSD 1003.010.  GENERALLY THE SIZE OF THE DROP PIPE SHALL BE ONE SIZE SMALLER THAN THE
CONNECTING SEWER, MINIMUM SIZE 200 mm.

10. CATCH BASINS WITHIN THE CITY OF HAMILTON, EXCLUDING THOSE WITHIN RESIDENTIAL REAR YARDS, MUST BE
AS PER OPSD 705.010 (SINGLE) OR OPSD 705.020 (DOUBLE) AND MUST BE MODIFIED WITH A GOSS TRAP AS PER
SEW-304.  ALL PRIVATE PROPERTY CATCH BASINS ARE TO HAVE A MINIMUM LEAD SIZE OF 250 mm FOR A SINGLE
AND 250 mm FOR A DOUBLE CATCH BASIN.  RESIDENTIAL REAR YARD CATCH BASINS, i.e. SUBDIVISIONS ETC., ARE
TO BE AS PER THE APPLICABLE OPSD STANDARD, BUT DO NOT REQUIRE THE GOSS TRAPS AND ARE TO BE
SUMPLESS.

11. EVERY SEWER CONNECTION TO A CITY MAIN SEWER MUST BE MADE USING PROPER "T" OR "Y" FITTINGS.
SADDLES MAY ONLY BE USED WHERE APPROVED BY THE DIRECTOR OF DEVELOPMENT, PLANNING AND
ECONOMIC DEVELOPMENT DEPARTMENT.
FOR PROPOSED SEWERS THAT ARE GREATER THAN OR EQUAL TO 300 mm, A MANHOLE MUST BE PROVIDED AT
THE JUNCTION WITH THE MAIN SEWER.  FOR SEWERS LESS THAN 300 mm, CONNECTION SHOULD BE MADE
DIRECTLY TO THE MAIN SEWER AND NOT TO A MANHOLE.

12. EXISTING STORM AND SANITARY SERVICES THAT ARE NO LONGER IN USE ARE TO BE REMOVED UP TO THE
PROPERTY LINE. THE SECTION OF THE SERVICE WITHIN THE PROPERTY MAY BE REMOVED OR PLUGGED AT BOTH
ENDS WITH A MINIMUM 300 mm OF 0.5 MPa CONCRETE

WATERMAINS / SERVICES:
1. CONSTRUCTION OF WATERMAINS AND PRIVATE SERVICES SHALL BE IN ACCORDANCE WITH THE CITY OF

HAMILTON CONSTRUCTION AND SPECIFICATIONS MANUAL (LATEST EDITION) AND MINISTRY OF ENVIRONMENT
(MOE) GUIDELINES (LATEST EDITION).

2. WATERMAINS & SERVICES TO BE INSTALLED WITH A MINIMUM DEPTH OF COVER OF 1.6m.

3. WATERMAIN BEDDING AND COVER MATERIAL TO BE INSTALLED AS PER WM-200.01 WITH GRANULAR "A" FOR
BOTH BEDDING AND COVER.  BEDDING AND COVER FOR SMALL DIAMETER SERVICES (i.e. 50mm AND UNDER)
TO BE AS PER WM-200.01 WITH GRANULAR "D" FOR BOTH BEDDING AND COVER.

4. HORIZONTAL SEPARATION BETWEEN SEWER DRAINS AND WATERMAINS OR WATER SERVICES SHALL BE A
MINIMUM OF 2.5m.  VERTICAL SEPARATION BETWEEN SEWER DRAINS AND WATERMAINS SHALL BE A MINIMUM
0.5m PER MINISTRY OF ENVIRONMENT (MOE) GUIDELINES.

5. ALL VALVE BOXES TO BE SET TO PROPOSED BOULEVARD GRADES.

6. WATER SERVICES ARE TO BE INSTALLED PERPENDICULAR TO THE PROPOSED WATERMAIN AND STRAIGHT
INTO THE BUILDING.

10. A WATER METER MUST BE INSTALLED ON ALL DOMESTIC WATER SERVICES AT THE SERVICE POINT OF ENTRY
TO THE BUILDING.  INTERNAL WATER METER INSTALLATIONS TO BE AS PER WM-210 AND THE METER IS TO BE
INSTALLED AT FLOOR LEVEL.

11. PVC WATERMAIN AND SERVICE LATERALS MUST BE INSTALLED WITH CATHODIC PROTECTION, TRACER WIRE,
ETC. AS PER STANDARD FORM 400, PAGES 10 & 11.

12. ALL SYSTEM COMPONENTS ARE TO BE EITHER TO CITY OF HAMILTON STANDARDS OR ONTARIO PROVINCIAL
STANDARD DRAWING (OPSD).  WHERE A CITY STANDARD EXISTS, IT SHALL BE USED IN PLACE OF THE OPSD
STANDARD.

13. ANCHOR OR THRUST BLOCKS ARE TO BE INSTALLED AT ALL WATER SERVICE ELBOWS, TEES PLUGS ETC. FOR
300mm DIAMETER WATER SERVICES AND SMALLER, ANCHOR BLOCKS ARE TO BE AS PER WM-204.01. FOR
WATER SERVICES GREATER THAN 300mm, ANCHOR BLOCKS ARE TO BE AS PER WM-204.02 TO WM-204.13 AS
APPLICABLE.

BEFORE STARTING WORK
1. THE POSITION OF THE POLE LINES, CONDUITS, WATERMAINS, SEWERS, AND OTHER UTILITIES AND

STRUCTURES ARE NOT NECESSARILY SHOWN ON THE CONTRACT DRAWINGS, AND WHERE SHOWN, THE
ACCURACY OF THE POSITION OF SUCH UTILITIES AND STRUCTURES IS NOT GUARANTEED.

2. PRIOR TO THE COMMENCEMENT OF CONSTRUCTION, ALL BENCHMARKS, EXISTING INVERTS, DIMENSIONS,
AND GRADES MUST BE CHECKED BY THE CONTRACTOR AND ANY DISCREPANCIES REPORTED TO THE
ENGINEER.

3. ALL EXISTING UNDERGROUND UTILITIES WITHIN THE LIMITS OF CONSTRUCTION SHALL BE LOCATED, MARKED
AND PROTECTED.  ANY UTILITIES DAMAGED OR DISTURBED DURING CONSTRUCTION  SHALL BE REPAIRED
OR REPLACED TO THE SATISFACTION OF THE ENGINEER, AT THE CONTRACTOR'S EXPENSE.

4. AT LEAST TWO DIFFERENT BENCHMARKS MUST BE REFERRED TO AT ALL TIMES.
5. REPRODUCED PLANS SHALL AT NO TIMES BE SCALED AND ASSUMED ACCURATE.
6. THE CONTRACTOR IS RESPONSIBLE FOR CONTACTING THE CONSULTING ENGINEER 72 HOURS  PRIOR TO

COMMENCING THE SITE WORKS TO REQUEST INSPECTION.  THE CONSULTING ENGINEER SHALL DETERMINE
THE EXTENT OF INSPECTION AND TESTING REQUIRED FOR CERTIFICATION ON THE UNDERGROUND SERVICE
INSTALLATION AS MANDATED BY THE ONTARIO BUILDING CODE DIVISION C, PART 1, SECTION 1.2.2,
GENERAL REVIEW.  FAILURE TO MAKE SUITABLE ARRANGEMENTS FOR INSPECTION WILL LEAD TO POST
CONSTRUCTION TESTING AND INSPECTION AS DETERMINED BY THE ENGINEER.  ALL COSTS ASSOCIATED
WITH ANY REQUIRED POST CONSTRUCTION TESTING AND INSPECTION SHALL BE BORNE BY THE
CONTRACTOR, INCLUDING ANY DELAYS TO CONSTRUCTION, NECESSARY REWORK AND RESTORATION OF
DISTURBED WORKS.  FINAL CERTIFICATION OF THE WORKS WILL BE WITHHELD UNTIL ALL POST
CONSTRUCTION INSPECTION OF THE UN-INSPECTED WORKS IS COMPLETE TO THE SATISFACTION OF THE
CONSULTING ENGINEER.  FULL PAYMENT FOR  UN-INSPECTED WORKS MAY BE WITHHELD UNTIL.

COMPACTION REQUIREMENTS

A. ALL BEDDING AND BACKFILL MATERIAL, ROAD SUB-GRADES AND GENERALLY ALL
MATERIALS USED FOR LOT GRADING AND FILL SECTIONS, ETC., SHALL BE COMPACTED TO
MIN. 95% SPD (UNLESS OTHERWISE RECOMMENDED BY THE GEOTECHNICAL ENGINEER).
ALL MATERIAL SHALL BE PLACED IN LAYERS NOT EXCEEDING 300mm LIFTS.

B. ALL GRANULAR ROAD BASE MATERIALS SHALL BE COMPACTED TO 95% SPD.
C. FOR ALL SEWERS AND WATERMAINS IN FILL SECTIONS, THE COMPACTION SHALL BE

CERTIFIED BY A GEOTECHNICAL ENGINEER PRIOR TO LAYING OF PIPE.

ROAD RESTORATION

PLANE OFF EXISTING
ASPHALT 300mm

WIDE x 40mm DEEP

EXISTING
PAVEMENT

PLANE OFF EXISTING
ASPHALT 300mm

WIDE x 40mm DEEP

EXISTING
PAVEMENT

40mm HM-3 ASPHALT
80mm HL-8 ASPHALT

SAW CUT EXISTING ASPHALT

GRANULAR 'A' COMPACTED TO
MINIMUM 95% SPMDD

SAW CUT EXISTING ASPHALT

NOTE:
RESTORATION TO COMPLY
WITH ALL REQUIREMENTS OF
RD-100.01 & RD-100.02

SEWER CROSSING TABLE

CROSSING # INVERT OBVERT DIFFERENCE

1 82.90± EX. WM 81.80 STM 1.10m±

2 82.05 SAN 81.36 EX. STM± 0.69m±

3 82.90± EX. WM 82.25 SAN *0.65m

*NOTE:
VERTICAL SEPARATION BETWEEN SEWER DRAINS AND WATERMAINS SHALL
BE MINIMUM 0.5m PER MINISTRY OF ENVIRONMENT (MOE) GUIDELINES.

BP PROPOSED BACKFLOW PREVENTOR

CR2 SERVICE CROSSING LOCATION
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(m)

90mmØ ORIFICE PLATE BOLTED TO
MANHOLE FACE AND SEALED WITH
NON-SHRINK GROUT.
INVERT OF ORIFICE TO MACH INVERT
OF OUTLET PIPE

CONTROL MANHOLE (MH1)

N.T.S - MANHOLE STRUCTURE MAY NOT BE EXACTLY AS SHOWN

NOTES:

1. INSTALL ORIFICE CONTROL PRIOR TO
PLACING CAP.

2. ORIFICE CONTROL TO BE UNIFORM
STEEL SECTION WITH NO OPEN
SEAMS. MATERIAL TO BE MIN 3mm
THICK GALVANIZED STEEL OR
ALUMINUM.

3. CONTROL FEATURES MUST BE 
INSTALLED AND INSPECTED BY THE
ENGINEER PRIOR TO PAVING TO
ENSURE STORMWATER RUNOFF
FLOW CONTROLS ARE IN PLACE TO
PROTECT DOWNSTREAM SYSTEM.

(SHOP DRAWINGS TO BE PROVIDED)

A MH1 (1200Ø)

82.45

MIN. 300mm
GRANULAR "A"

MH 1 (1200Ø)
GRATE 85.80

525mmØ  STORM
SEWER INLET

90mmØ ORIFICE PLATE
BOLTED TO MANHOLE

FACE AND SEALED WITH
NON-SHRINK GROUT.

INVERT OF ORIFICE TO
MATCH INVERT OF

300mmØ OUTLET PIPE

81.95

200mmØ PVC EMERGENCY
OVERFLOW PIPE

84.48
(TOP OF SWM TANK)

90° BEND

300x300x200mmØ
PVC TEE

A

200mmØ PVC EMERGENCY
OVERFLOW PIPE

NOTE:
CONNECTION FROM INTERNAL BUILDING STORM
SEWER TO EXTERNAL SYSTEM TO BE
COORDINATED WITH THE MECHANICAL ENGINEER.
OPTIONS ARE AVAILABLE ON THE WEST AND/OR
NORTH SIDES OF BUILDING.

NOTE:
CONNECTION FROM INTERNAL BUILDING STORM
SEWER TO EXTERNAL SYSTEM TO BE
COORDINATED WITH THE MECHANICAL ENGINEER.
OPTIONS ARE AVAILABLE ON THE WEST AND/OR
NORTH SIDES OF BUILDING.

SEE SHEET C4-1 FOR EROSION & SEDIMENT CONTROL PLAN
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INSTALLED INSIDE ALL PROPOSED
AND EXISTING CATCHBASINS
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(m)

EX CB

EX MH

EXISTING CATCHBASIN

EXISTING STORM MANHOLE

AD PROPOSED STORM AREA DRAIN

PROPOSED STORM MANHOLE

MHA PROPOSED SANITARY MANHOLE

MH

OUTLET
PIPE

N.T.S.

CATCH BASIN SEDIMENT TRAP

CATCH BASIN FRAME & COVER

SEDIMENT TRAP
("SILTSACK" OR APPROVED
EQUIVALENT) TO BE HUNG
FROM CATCHBASIN GRATE
AS PER MANUFACTURER'S

RECOMMENDATIONS

DETAIL 'A'

XX HEAVY DUTY SILT FENCE

CATCHBASIN SILT SACK
SS

SILTATION AND EROSION CONTROL

A. SILTATION CONTROL BARRIERS SHALL BE PLACED AS DETAILED.
B. ALL SILTATION CONTROL MEASURES SHALL BE CLEANED AND MAINTAINED AFTER EACH

RAINFALL AS DIRECTED AND TO THE SATISFACTION OF THE CITY OF HAMILTON.
C. ADDITIONAL SILT CONTROL LOCATIONS MAY BE REQUIRED AS DETERMINED BY THE CITY

OF HAMILTON.
D. ALL EROSION AND SEDIMENTATION CONTROL DEVICES SHOULD BE INSPECTED MINIMUM

WEEKLY, AFTER EVERY RAINFALL AND MAINTAINED AND CLEANED AS REQUIRED
E. SILTATION CONTROL DEVICES ARE TO BE INSTALLED PRIOR TO THE COMMENCEMENT OF

WORKS AND REMAIN IN PLACE UNTIL FINAL COVER IS ESTABLISHED.

CONSTRUCTION ENTRANCE "MUD MAT"
N.T.S.

150mmØ CLEAR STONE

GEOTEXTILE FABRIC - (MIRAFI ® 500X
OR APPROVED EQUAL)

SECTION

PLAN
150mmØ CLEAR STONE

50mmØ CLEAR STONE

50mmØ CLEAR STONE
DIRECTION OF TRAVEL (LEAVING SITE)
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