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1.0 BACKGROUND

The property under study is a 1.82 ha site located at 60 Henderson Street in Port Hope. The site
is bounded by Henderson Street to the east, a grocery store to the south (Davis' Your Independent
Grocer), Home Hardware Building Centre and vacant area to the west, and a vacant area to the
north. Presently, the site is vacant land with vegetated cover. Refer to the Aerial Photo of the
Existing Site in Appendix A for additional details.

It is proposed by Nautical Lands Group (NLG) to construct 36 new townhouses (no basements)
and a 4-storey apartment building with 40 two-bedroom units and 34 one-bedroom units. The rest
of the site will be comprised of surface parking and landscape. Refer to Figure 1 below for further

information regarding the proposed layout of the site.

In general, the property surface topography is higher in the north-east and slopes gently towards
the south-west. For detailed topography of the existing site conditions, refer to Appendix A for
the latest topographic survey prepared by Sylvester & Brown Land Surveying Ltd., dated July 23,

2021.
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Figure 1 is an Excerpt from the Architectural Site Plan, prepared by NLG. For detailed information
regarding the layout of the proposed development, please refer to the latest drawings prepared
by NGL. For general existing site conditions see Appendix A.
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2.0 SCOPE OF WORK

THE ODAN/DETECH GROUP INC. was retained by the owner, Nautical Lands Group, to review
the site, collect data, evaluate the site for the proposed land use and present the findings in an
Engineering Report.

This report will evaluate the serviceability of the site with respect to sanitary, water and storm
services and also evaluate the stormwater management (SWM) strategy that will be implemented
to meet the Municipality of Port Hope design criteria.

3.0 SERVICING DESIGN CONSIDERATIONS

3.1 Sanitary Wastewater Disposal

Existing Condition

On the east side of the subject property, an existing 250mm diameter PVC sanitary sewer is
located in the middle of Henderson St, which flows southerly towards the service corridor, where
it is connected to the a 300mm diameter PVC sanitary sewer. This continues to the south-west
side of the subject property where an existing 300mm diameter PVC sanitary sewer is located
within a service corridor that flows northerly. At the mid-west side of the property the sewer bends
and continues to flow in a westerly direction to Fox Road.

A summary of the existing and proposed land uses for the sanitary flows which outlet to Fox Road
are shown in Table 1 below.

Table 1 — Summary of Land Uses for Sanitary Flow Calculations

Commercial Residential
Site Area Floor Area Total . Total
Land Use (ha) (m?) Population No. of Units Population
Existing 1.822 0 0 0 0
Proposed 1.822 0 0 110 229
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)] Pre-Development Site

For calculating the population increase for the site, the existing population was assumed to be
zero because the site is vacant land.

i) Post-Development Site

The following Municipality of Port Hope standards for population densities and flow rates will be
used to calculate the sanitary flows from the proposed development.

Residential:
e 1.4 persons/unit for 1 bedroom apartment
o 2.1 persons/unit for 2 bedroom apartment
Flow Rates:
o flow rate of 450 L/person/day — residential
The infiltration factor for the City is 0.26 L/s per hectare.

The above values are based on City of Toronto Design Guidelines as discussed with the
Municipality of Port Hope Engineering Department.

Sanitary flows from the proposed development are summarized as follows.

Table 2- Calculated Sanitary Sewage Flows from Proposed Development

Peak Flow from Site (L/s) 4.92
Infiltration (L/s) 0.47
Total = Peak Flow + Infiltration (L/s) 5.39

Proposed Sanitary Servicing
Proposed Condition

The proposed development consists of a senior living residential apartment and related senior
living townhomes. Refer to the Architectural Statistics in Appendix A are provided for on the
Architectural Site Plan.

The proposed site will utilize the existing sanitary sewer located on the service corridor. The site
will propose a 200mm diameter sewer to capture the flow from the proposed 36 new townhouses
and 74 units 4-storey apartment building. The size of the outlet sewer will be confirmed by
Mechanical at the time of detailed design, adjustments may be required at that time.
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4

Based on the population and flow rates the proposed site will have a peak flow of 5.42 L/s. The
calculations for the site sanitary flows are included in Appendix B and are summarized below in
Table 3.

Table 3- Summary of Sanitary Flows from the Site

Location of Outlet Existing Peak Flow Proposed Peak Flow
(I/s) (I/s)
Henderson Street 0 5.39
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3.2 Water Distribution

Existing Condition

There is an existing 300mm diameter ductile iron watermain located on the east side of Henderson
Street.

There are existing public fire hydrants located on the Henderson Street of the subject site which
cover a portion of said site.

Hydrant flow tests for the hydrants described have been performed by SCG process on January
21t of 2022 with the following results.

Table 4- Existing Hydrant Pressure/Flow Conditions

Hydrant Location Static Pressure (Psi) Flow @ 20 Psi (USGPM)

60 Henderson Street 65.9 3338

Proposed Condition

Itis proposed to connect the site to the existing 300mm diameter watermain located on Henderson
Street for domestic and fire-fighting purposes. New 200mm fire & 100mm domestic will be
provided to the site.

The unit rate and peaking factors of water consumption, minimum pipe size and allowable
pressure in line were established from the Municipality of Port Hope Guidelines. The fire flow
water demand is calculated as per FUS 1999 manual.

The pressures and volumes must be sufficient for peak hour conditions and under fire conditions
as established by the Ontario Building Code 2006. The minimal residual pressure under fire
conditions is 140 kpa. (or 20.3 psi).

The firefighting calculations are based on a fire resistive rating of a sprinklered building with
protected steel.

Please refer to Appendix C for further details.
The water demand of the proposed site is calculated as follows:

Residential Water Demand

a) Average Day domestic demand - using 270L/cap/day 0.72 L/sec
(229 persons, from sanitary calculations)

b) Peak day demand - 1.8 x daily demand 1.30 L/sec

c) Peak hour demand - 3.0 x daily demand 2.16 L/sec

d) Fire flow (Fire Resistive) 301.3 L/sec
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Table 5 — Total Water Demand for the Site — FUS -

L/sec USGM
Peak Day Demand 1.30 20.6
Fire Flow Demand 300 4755
Total Water Demand 301.3 4776
Actual Flow at 20 PSI 210.6 3338

Residual Pressure

Based on the hydrant flow testing results and as determined using the FUS method for
calculating fire flows the existing main is not sufficient to service the subject development.
However, since the FUS is typically used for planning purposes the required fire flows will be
based on the OBC at the detailed design stage to show that adequate flows are available to
service the building.

In general, a residential development requires 150 l/sec (2,378 USGPM) for fire protection. The
OBC fire flow calculation for a sprinklered building is provided on the next page based on the
same building from a similar development. This shows the required fire flow for this building
when sprinklered. The following was provided by Jain Sustainability Consultants Inc. for a
similar site proposed in Bradford, Ontario. The full report prepared by JSCI can be found in
Appendix

PROJECT NO. 21241 (PH)
FILE No. 21241(PH)(ZON) - 60 Henderson Street - FSR - April 2023.docx THE ODAN DETECH GROUP INC.



Jain

Jan. 17, 2022

Re: 500 Helland Street W., Bradford ON.
Fire Protection Water Supply Requirement for Part 3 of 0.B.C.

The proposed commercial building at 500 Helland Street W., Bradford OMN. iz a Seniors apariment building. The
entire building iz of combustible consfruction, sprinklered.

The =ite and building is serviced by municipal water supply (Water flow and pressure test attached)
Existing Site {attached)

The Sukbject Site is located on the (short description of site and surrounding areas)
To the Meorth: Vacant Land

To the East: Existing Grocery Store

To the West: Langford Blvd

To the Scouth: Miller Park Ave

Calculation: Q=K 5Stot

K: building construction classification

W building volume

Stot: building progerty line distances

Stot =1+ Z Stot

Building classifications by group:

Apartment Building: C (K=18)
Building Volumes:
24 825 mz

Building multiple exposures:

18.1m; Stot=10
276 m; Stot=0
2.0 m1.5m, Stot=0.5
26.5m, Stot=10

Stot = 1+0+0+0.5+0

Jain Sustainability Consultants Inc. (905) 285-2900 (I
7405 East Danbro Crescent, (905) se7-5246 (N
Mississauga, Ontario, L5N 6PS Canada mail@jainconsultants.com (N

www. jainconsultants.com (N
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Jain

Q=182 24 B26 m=x 1.5

Q=664,902 mz

According to Fire protection Water Supply guideline for Part 3 of OBC A3.2.5.7, Tahle 2:
Minimurm water supply flow rate for Q=270,000

Required water supply shall be 2000 Limin {150 Lissc)

Conclugion:

Municipal water supply graph shows sufficient flow and pressure used for sprinkler and inside and cutside hose
stream reguirement ag referenced by Article 2.2.5.12 of the Building Code and NFPA 13.

Y ours very truly, e
ry truly / ?u.,:_s-':.'%_:u.n,r._f’h ?\
L e W
. i § gl F #@-‘-‘:\ G, \"I.
[ = L |
b Tomn & P o . &\
D. Jain, M.Eng.. M.B.A.. P.Eng., C.EM., LAP. | 5 DINESHJAN 5}
1 ———— E— lli
i \ S |
LW / o/
LN - il -
N %
o

Enclosures

1. Sitz Plan
2. Water flow and pressure test
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As can be seen above and based on the OBC the water demand can be adjusted as shown in
Table 6;

Table 6 — Total Water Demand for the Site — OBC -

L/sec USGM
Peak Day Demand 1.30 20.6
Fire Flow Demand 150 2,378
Total Water Demand 151.3 2,398
Actual Flow at 20 PSI 210.6 3.338

Residual Pressure

As can be seen above the existing water supply will be adequate to provide the necessary
domestic and fire flow to the proposed site under the Ontario Building Code applied sprinklered
building calculations. Final calculations will be provided to confirm the above by a qualified
sprinkler consultant at the detailed design stage.
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10
3.3 Stormwater Management
Existing Condition

On the south side of the subject property, there is an existing 1.0 meter flat bottom ditch, with
3:1 sloping and a minimum depth of 0.8 meters, located on a service corridor that flows
westerly until the southwest corner of the property. It then continues to flow northerly for
approximately 83.5 meters where it then changes direction and flows to the west towards Fox
Road.

On the east side of the subject property, there is an existing ditch which flows southerly down
Henderson Street, and outlets into the existing 1.0 meter flat bottom ditch on the south of the

property.
The existing site drains via sheet flow to the existing 1.0 meter flat bottom ditch on service corridor.

Pre - Development Flows:

The allowable flows were based on criteria obtained from the Town of Port Hope during a
preconsultation meeting. The design criteria provided is to control flows from the site to 17.3
I/'s/ha in accordance with the Stormwater Management and Erosion and Silt Control Report by
Aecom, (2011).

Design storm data for the Town of Port Hope:

5 Year storm event
Is = 2464/(Tc+16) where: | = intensity (mm/hr.)
Tc = time of concentration (min)

100 Year storm event
l100 = 5588/(Tc+28) where: | = intensity (mm/hr.)
Tc = time of concentration (min)

Table 7 — Allowable Discharge

Total Area (ha) Q (I/s) - 17.3 l/s/ha

1.822 31.5
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A Visual OTTHYMO is used to for the modelling to determine the peak flows for 5- and 100-year
storm events for the existing condition using NASHYD method, see the following Table 8 for the
description and characteristics of the pre-development system. The pre-development discharge
for 100-year storm event is 240 I/s however, the post-development discharge should be less or
equal to the allowable discharge.

Table 8 — Catchment Characteristics for the Pre-Developed Site
(%] 9) =) ®© 5 ®©
= S o |89 o L ol &
O C S S
Area No. Area | S 3 > 623 |82c| 5°C 583 8
o) C o 0o B c o — 0 RS )] o =
o L 208 [|= 0 = > 2 09 3| 8 -
(ha) | © = S ST E|3 O3S - 53
f‘ - 8 " 5|cs5 o 2 5| E
= g ° |77 o <a| F
Site 1.822 | NASHYD - - SCS 80 5 0.20

A schematic of Visual OTTHYMO Model (100 Year Storm)-pre-development condition is
shown below:

AREA 5
AREA=1822
PeakFlow = 0.24

5 TP=1187

The following Table 9 shows a summary of the peak flows from the site.

Table 9 — Summary of Flows from Site-Pre-Development Condition

Storm Event Allowable Flow (L/s) Pre-Development Flow (L/s)
5 Year Storm 315 75
100 Year Storm 315 240

Refer to the Visual OTTHYMO detailed output in Appendix D for further details.
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Post - Development Flows:

For the purposes of post-development analysis, the proposed site has been divided into post-
development tributary areas as shown in Appendix D

In order to control the post development flows to allowable flows, on-site storage by two
underground storage chambers and a dry pond as well as a roof control for the 4-storey apartment
building will be required. Visual OTTHYMO will be used to model and determine the detention
volume required. A 0.10m (100mm) Orifice plate will be used to detain flows on site before
discharging to the existing ditch on the west side of the property. This device has been chosen
due to the restrictive nature of the development to maximize discharge rates vs. Head acting on
the device. An orifice tube would be too restrictive or allow too much flow to pass through. To
address concerns with regards to removal of the orifice plate notes have been added to the
drawings and details to ensure measures are provided to prevent tapering of this device.

The stage/storage/discharge properties used to model the flow controls for this site are shown in
Appendix D. A summary of the site storage is provided in Table 10 below.

Table 10 — Storage Summary

Storm Required Storage (m?) Provided Storage (m?®)
5 Year 379 1039
100 Year 981 1039

Visual OTTHYMO 2.3.2. will be used to model and determine the peak flows for 5- year and 100-
year storm events. For drainage areas with significant imperviousness the calculation of effective
rainfall in Visual OTTHYMO is accomplished using the “STANDHYD” method. This method is
used in urban watersheds to simulate runoff by combining two parallel standard unit hydrographs
resulting from the effective rainfall intensity over the pervious and impervious surfaces. For
pervious surfaces, losses are calculated using the SCS modified CN method.

See schematic of Visual OTTHYMO Model (100 -Year Storm) below:

) L ARDSCAPE B | LANDSCAPE
" _ | AREA = 0629
I AREA = 0.699 S o akFlow = 0.09
= PeakFlow = 0.271 4 :
g |ROOF-CONTROLLE 3
/“ AREA =017
= PeakFlow = 0.069
1 T8
AREA =017
PeakFlow = 0.01
202 TP=1583 \‘5@
208

209
207

4f | 0.10m Orifice
EAREA= 1.821
PeakFlow = 0.029
206

| ROOF-UNCONTROLE
M AREA = 0.323
9 = PeakFlow = 0.131
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Table 11 shows the description and characteristics of the post-development system. Refer to
the Visual OTTHYMO detailed output file in Appendix D for further details.

Table 11 — Catchment Characteristics for the Post-Developed Site

%) a o © S |
< 3 |le 184 0 =9
Area No. Area| S 8 S |228 |88 | 5 505 &~
o C E o [S] "5 o = 0 =T 2] (@) o
ST 8 |S8c|28%| 23 |E83| &
ha) | 3= E|E°E |3 = O | T g2 E
= g |g °8|3¢ £ 28| F
Area 1- Rooft
rea - Roofop | 5 17 'STANDHYD | 99 | 99 sCs 80 1 ;
Uncontrolled
Area 2- Roof
©a 2- RooMop | ) 253 | STANDHYD | 99 | 99 sCs 80 1 ;
Uncontrolled
Ar -
ea3 0.699 STANDHYD 90 | 90 sCs 80 1 ;
Hardscape
Area 4 -
ca 0.629 NASHYD | - ; scs 80 5 0.167
Landscape

The following Table 12 shows a summary of the total peak flows from the site.

Table 12 — Summary of Flows from Site

Storm Event

Allowable Flow (L/s)

Proposed Flow (L/s)

5 Year 1Storm

315

21

100 Year Storm

315

28

As can be seen the post development flow is less than the allowable flow for both the 2- and
100-year storm events, thus meeting the Town of Port Hope storm water quantity controls for
the proposed development.
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Water Quality:

For the purposes of zoning and based on the type of development water quality can be
achieved through the use of an adequately sized Oil/Grit Separator or Qil/Grit Filtration
Separator in combination with LID’s and alternative means to achieve water quality.

Water Quality for the proposed development will be determined at the detailed design stage
based on the above noted design principals to meet the required water quality storm events.

Based on the current site plan it is expected that a HydroDome HD 6 will meet the required
80% TSS removal.

For further detailed calculations refer to Appendix D.
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4.0 EROSION CONTROL

Erosion and sediment controls for the site will be implemented according to The Ministry of Natural
Resources Guidelines on Erosion and Sediment Control for Urban Construction Sites. A detailed
erosion control plan is included in the set of drawings.

5.0 CONCLUSIONS

From our investigation, the site is serviceable utilizing existing sanitary, storm and watermain
infrastructure adjacent to the site. The post development 2- & 100-year storm design have been
maintained at the allocated flow rate for the site.

The following Table 13 summarizes the components of the proposed development.

Table 13 — Summary Information

Total Sanitary Flow (L/sec) 5.42

Total Water Demand : (L/sec) 151.3

Actual Flow at 20 PSI (L/sec) 210.6

Allowable release rate from site (L/sec) (100- year storm) 31.5

Actual release rate from site (L/sec) (100 year storm) 28

Total Storm Water Storage Required (m3) 967

Total Storm Water Storage Provided (m3) 1039

Quantity Control 100mm Dia. Orifice Plate
. Oil Grit Separator

Water Quality HydroDomF:e HD6

Respectfully Submitted;
The Odan/Detech Group Inc.

April 19 2023 April 19 2023
Paul Hecimovic, P.Eng. Mark Harris, Dipl. Tech.
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APPENDIX A

Al. Aerial Photo of Existing Site
A2. Site Plan

A3. Site Statistics

A4. Topography of Existing Site
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A.1 Aerial Photo of Existing Site

Appendix A — Figure 1: Aerial Photo of Existing Site is an excerpt from Google Maps with the
approximate property line shown (red line). For detailed information regarding the existing
property line and topography site conditions, refer to the latest survey and drawings prepared by
Sylvester & Brown Land Surveying Ltd., see also Appendix A — Figure 2.
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A.2 Site Plan
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A.3 Site Statistics

PORT HOPE SITE STATS:

LOT AREA = 18,218 SQM (4.5 AC)
PARKING:

APARTMENT ELDG = 98 SPACES
TOWNHOUSES = 56 SPACES

MID—RISE RESIDENTIAL BUILDING [NFO:
— 4 STOREY

— 153.5M BDG HGT.

— 2148 SQM BDG AREA

— 7225 SOM GFA

— A4 UNITS PER HA.

— 11.8% LOT COVERAGE

— UNIT MIX:
—— 2 BEDRM UNITS = :
—— 1 EEDROOM UNITS = 34
TOTAL UNIT COUNT = /4

5 UNIT TOWNHOUSE BLOCK COUNT: =
(B.8% LOT COVERAGE)

— BLOCK AREA = 402 SUM

— 2 BEDROCM UNITS 12

— 1 BEDROOM UNITS 8

TOTAL = 20

4 UNIT TOWNHOUSE BLOCK COUNT: =
(6.8% LOT COVERAGE)

— BLOCK AREA = 312 SQM

— 2 BEDROOM UNITS = 8

— 1 BEDROOM UNITS = 8
TOTAL = 16

TOTAL TOWNHOUSE UNIT COUNT = 36
(TOTAL TOWNHCOUSE LOT COVERAGE =
15.6%)

TOWNHOUSE UNIT BREAK—DOWN:
1) 20 TWO BEDROOM UNITS (55%)
2) 16 ONE BEDROOM UNITS (45%)
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A.4 Topography of Existing Site
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Appendix A — Figure 2: Topography of Existing Site is topography from Drawing 20-2716,
dated July 23, 2021 and prepared by Sylvester & Brown Land Surveying Ltd. For detailed
information regarding the existing topography site conditions, refer to the latest survey and
drawings prepared by Sylvester & Brown Land Surveying Ltd.
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APPENDIX B

SANITARY FLOW CALCULATIONS
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SANITARY FLOW CALCULATIONS

This program calculates the sanitary discharge from various land use

As per the City of Toronto Guidelines

SCENERIO: Proposed/Existing Development

FILL IN COLOURED CELLS AS REQUIRED

TOTAL SITE AREA (ha) = 1.822
LAMND USE MNUMBER SITE GROSS - TOTAL DALY |AVERAGE
OF UNITS  |AREA, FLOOR =} FLOWY DAILY FLOW = % %
(ha) AREA m2 = (LITERS) llsec Q = 9 @
L3 Z g I
- 2 ¥ = = = .
55 e |G
= o O L = o 2
RESIDENTIAL EX 1 Bedroom,
using 1.4 persons/unit 0 0 0 0.00
RESIDENTIAL PROP 1
Bedroom, using 1.4 persons/unit 34 48 21420 0.25
RESIDENTIAL EX 2 Bedroom,
using 2.1 persons/unit 0 0 0 0.00
RESIDENTIAL PROP 2
Bedroom, using 2.1 persons/unit 40 84 37800 0.44
RESIDENTIAL EX 3 Bedroom
using 3.1 persons/unit 0 0 0 0.00
RESIDENTIAL PROP 3 Bedroom
using 3.1 persons/unit 0 0 0 0.00
RESIDENTIAL EX Townhouse
using 2_7persons/unit 0 0 0 0.00
RESIDENTIAL PROP TH using
2. Tpersons/unit 36 97 43740 0.5
Total Residential
110 229 102960 1.19 413 4.92
COMMERCIAL, Using 100
persons/ha 0 0
COMMERCIAL, Using 1.1
persons/100 m2 0 0
OFFICES, Using, 3.3
persons/100m2 0 0
Total ICI
0 0.00 0 0.00 0.00
= 229
TOTAL V1= 102960 Q1= 4.92
Q2= 0.00
Q = (MgP/86400) + A * | (L/sec) Qinfil 047
Qtot 5.39
(1= total flow from Residential Land Use (L/sec) where - P is population

Q2= total flow fram Commercial Land Use (L/sec)
Qinfil = total flow from infiltration (L/sec)
Qtot = total flow (Land use + infiltration)

V1= Total Volume from Land Use in liters

-PROJECT NO. 21241 (PH)
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q = 240 Licap/day (Ex Residential)
q = 250 Licap/day (Ex Commerical/Office}
q =450 Lfcap/day (Proposed)

A = gross site area
i = 0.26 Lisec/ha (infiltration rate)
Peaking Factor M =1+ [14/(4 + (P/1000,1/2))]
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APPENDIX C

FUS CALCULATION SHEET

OBC CALCULATION by JSCI
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F=220xCxVA
Where:
F =required fire flow in liters per minute

A = the total floor area in square meters

(excluding basements) in the building
considered

LOCATION:
OBC OCCUPANCY:
BUILDING FOOT PRINT (m2):

# OF STOREYS

CONSTRUCTION CLASS:

AUTOMATED SPRINKLER PROTECTION
NFPA 13 sprinkler standard

Standard Water Supply
Fully Supervised System

CONTENTS FACTOR:

EXPOSURE 1 (south)

EXPOSURE 2 (east)

EXPOSURE 3 (west)

EXPOSURE 4 (north)

ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING

CALCULATIONS

Round to Nearest 1000 L/min

CORRECTION FACTORS:
OCCUPANCY
FIRE FLOW ADJUSTED FOR OCCUPANCY
REDUCTION FOR SPRINKLER
EXPOSURE CHARGE

REQUIRED FIRE FLOW

Round to Nearest 1000 L/min

WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS

C= Coefficient related to the type of construction

79 Henderson Street, Port Hope

Residential
2121
4
Wood Frame
Credit  Total
Yes 30%
0,
Yes 10% 50%
Yes 10%
50%

Limited Combustible

Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height

Are vertical openings and exterior vertical communications protected with a minimum one (1) hr rating?

4 Storey Mid rise building

PROJECT:
PROJECT No: 21241 (PH)
{
| CHARGE: -15%
>45 0
>45 0
14.3 15
21.7 10
Total: 25

C= 1.5 Wood Frame
A= 7153 m2 Total
F= 27909  L/min
F= 28000 L/min  mustbe >2000 L/min
-4200  L/min
23800 L/min
-11900 L/min
5950 L/min
F= 17850 L/min
F= 18000 L/min 4755 usgm|
F= 300 L/sec

Contents Charge
Non-Combustible -25%
Limited 15%
Combustible e
Combustible 0%

Free Burning 15%

Rapid Buring 25%

Coefficient related to type of construction

1.5 Wood Frame
1| Ordinary
0.8| Non combustible
0.6 Fire Resistive
Separation Charge

0-3m 25%
3.1-10m 20%
10.1-20m 15%
20.1-30m 10%
30.1-45 5%
>45m 0%
Firewall 10%

no more than
75%

STOREY AREAS m2

2121
1677,
1677,
1677,

B lwln [
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WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS

F=220xCxVA
Where:
F =required fire flow in liters per minute

C= Coefficient related to the type of construction

A = the total floor area in square meters
(excluding basements) in the building
considered

LOCATION:

79 Henderson Street, Port Hope

OBC OCCUPANCY:

BUILDING FOOT PRINT (m2):

# OF STOREYS

CONSTRUCTION CLASS:

AUTOMATED SPRINKLER PROTECTION
NFPA 13 sprinkler standard

Standard Water Supply
Fully Supervised System

CONTENTS FACTOR:

EXPOSURE 1 (south)

EXPOSURE 2 (east)

EXPOSURE 3 (west)

EXPOSURE 4 (north)

ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING

CALCULATIONS

Round to Nearest 1000 L/min

CORRECTION FACTORS:
OCCUPANCY
FIRE FLOW ADJUSTED FOR OCCUPANCY
REDUCTION FOR SPRINKLER
EXPOSURE CHARGE

REQUIRED FIRE FLOW

Round to Nearest 1000 L/min

Residential
312
1
Wood Frame
Credit  Total
No 0%
0%
No 0% 5
No 0%
0%

Limited Combustible

Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height

Are vertical openings and exterior vertical communications protected with a minimum one (1) hr rating?

PROJECT: 4 Unit Blook
PROJECT No: 21241 (PH)
1 i
| CHARGE:  -15%
22.6 10
>45 0
3.6 20
>45 0
Total: 30

C= Wood Frame
A= 312 m2 Total
F= 5829 L/min
F= 6000 L/min  must be >2000 L/min
-900 L/min
5100 L/min
0 L/min
1530 L/min
F= 6630 L/min
F= 7000 L/min 1849 usgm|
F= 117 L/sec

no more than

Contents Charge
Non-Combustible -25%
I(-Ilt;“r::jstible -15%
Combustible 0%
Free Burning 15%
Rapid Buring 25%

Coefficient related to type of construction

1.5| Wood Frame

1| Ordinary

0.8| Non combustible
0.6 Fire Resistive

Separation Charge
0-3m 25%
3.1-10m 20%
10.1-20m 15%
20.1-30m 10%
30.1-45 5%
>45m 0%
Firewall 10%
75%
STOREY AREAS m2
312 1

0

0

0
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WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS

F=220xCxVA
Where:
F =required fire flow in liters per minute

C= Coefficient related to the type of construction

A = the total floor area in square meters
(excluding basements) in the building
considered

LOCATION:

79 Henderson Street, Port Hope

OBC OCCUPANCY:

BUILDING FOOT PRINT (m2):

# OF STOREYS

CONSTRUCTION CLASS:

AUTOMATED SPRINKLER PROTECTION
NFPA 13 sprinkler standard

Standard Water Supply
Fully Supervised System

CONTENTS FACTOR:

EXPOSURE 1 (south)

EXPOSURE 2 (east)

EXPOSURE 3 (west)

EXPOSURE 4 (north)

ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING

CALCULATIONS

Round to Nearest 1000 L/min

CORRECTION FACTORS:
OCCUPANCY
FIRE FLOW ADJUSTED FOR OCCUPANCY
REDUCTION FOR SPRINKLER
EXPOSURE CHARGE

REQUIRED FIRE FLOW

Round to Nearest 1000 L/min

Residential
312
1
Wood Frame
Credit  Total
No 0%
0%
No 0% 5
No 0%
0%

Limited Combustible

Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height

Are vertical openings and exterior vertical communications protected with a minimum one (1) hr rating?

PROJECT: 4 Unit Blook
PROJECT No: 21241 (PH)
1
| CHARGE:  -15%
22.6 10
3.6 20
20.9 10
>45 0
Total: 40

C= Wood Frame
A 312 m2 Total
= 5829 L/min
= 6000 L/min  must be >2000 L/min
-900 L/min
5100 L/min
0 L/min
2040 L/min
F= 7140 L/min
F= 7000 L/min 1849 usgm|
F= 117 L/sec

Free Burning

Rapid Buring

Contents Charge
Non-Combustible -25%
Limited
Combustible -15%
Combustible 0%

15%

25%

Coefficient related to type of construction

1.5 Wood Frame
1| Ordinary
0.8| Non combustible
0.6 Fire Resistive
Separation Charge

0-3m 25%
3.1-10m 20%
10.1-20m 15%
20.1-30m 10%
30.1-45 5%
>45m 0%
Firewall 10%

no more than
75%

STOREY AREAS m2

312
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WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS

F=220xCxVA

Where:

F =required fire flow in liters per minute

C= Coefficient related to the type of construction
A = the total floor area in square meters
(excluding basements) in the building

considered
LOCATION: 79 Henderson Street, Port Hope PROJECT: 4 Unit Blook
OBC OCCUPANCY: Residential PROJECT No: 21241 (PH)
BUILDING FOOT PRINT (m2): 312 | Contents Charge
# OF STOREYS 1 ~ Non-Combustible -25%
Limited
Combustible -15%
Combustible 0%
CONSTRUCTION CLASS: Wood Frame Free Burning 15%
4 Rapid Buring 25%
AUTOMATED SPRINKLER PROTECTION Credit  Total b
NFPA 13 sprinkler standard No 0% : Coefficient related to type of construction
0% :
Standard Water Supply No 0% ? = | 1.5| Wood Frame
Fully Supervised System No 0% 1| Ordinary
0% 0.8| Non combustible
0.6 Fire Resistive
CONTENTS FACTOR: Limited Combustible I CHARGE: -15%
Separation Charge
EXPOSURE 1 (south) Distance to Exposure Building (m) 1.8 10 0-3m 25%
Length - Height ) 31-10m 20%
EXPOSURE 2 (east) Distance to Exposure Building (m) 45 0 10.1-20m 15%
Length - Height 20.1-30m 10%
EXPOSURE 3 (west) Distance to Exposure Building (m) 16 20 30.1-45 5%
Length - Height i >45m 0%
EXPOSURE 4 (north) Distance to Exposure Building (m) 226 10 Firewall 10%
Length - Height )
Total: 40 no more than

75%

ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING Are vertical openings and exterior vertical communications protected with a minimum one (1) hr rating?

CALCULATIONS c= Wood Frame
A= 312 m2 Total STOREY AREAS m2
F= 5829 L/min 312 1
Round to Nearest 1000 L/min F= 6000 L/min  must be >2000 L/min 0
0|
CORRECTION FACTORS: 0
OCCUPANCY -900 L/min
FIRE FLOW ADJUSTED FOR OCCUPANCY 5100 L/min
REDUCTION FOR SPRINKLER 0 L/min
EXPOSURE CHARGE 2040 L/min
REQUIRED FIRE FLOW F= 7140 L/min
Round to Nearest 1000 L/min | F = 7000 L/min 1849 usgm|
F= 117 L/sec
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WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS

F=220xCxVA
Where:
F =required fire flow in liters per minute

C= Coefficient related to the type of construction

A = the total floor area in square meters
(excluding basements) in the building
considered

LOCATION:

79 Henderson Street, Port Hope

OBC OCCUPANCY:

BUILDING FOOT PRINT (m2):

# OF STOREYS

CONSTRUCTION CLASS:

AUTOMATED SPRINKLER PROTECTION
NFPA 13 sprinkler standard

Standard Water Supply
Fully Supervised System

CONTENTS FACTOR:

EXPOSURE 1 (south)

EXPOSURE 2 (east)

EXPOSURE 3 (west)

EXPOSURE 4 (north)

ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING

CALCULATIONS

Round to Nearest 1000 L/min

CORRECTION FACTORS:
OCCUPANCY
FIRE FLOW ADJUSTED FOR OCCUPANCY
REDUCTION FOR SPRINKLER
EXPOSURE CHARGE

REQUIRED FIRE FLOW

Round to Nearest 1000 L/min

Residential
312
1
Wood Frame
Credit  Total
No 0%
0%
No 0% 5
No 0%
0%

Limited Combustible

Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height

Are vertical openings and exterior vertical communications protected with a minimum one (1) hr rating?

PROJECT: 4 Unit Blook
PROJECT No: 21241 (PH)
1

| CHARGE:  -15%

23.0 10
3.6 20

16.8 15
22.6 10
Total: 55

C= Wood Frame
A= 312 m2 Total
= 5829 L/min
= 6000 L/min  must be >2000 L/min
-900 L/min
5100 L/min
0 L/min
2805 L/min
F= 7905 L/min
F= 8000 L/min 2113 usgm|
F= 133 L/sec

Free Burning

Rapid Buring

Contents Charge
Non-Combustible -25%
Limited
Combustible -15%
Combustible 0%

15%

25%

Coefficient related to type of construction

1.5 Wood Frame
1| Ordinary
0.8| Non combustible
0.6 Fire Resistive
Separation Charge

0-3m 25%
3.1-10m 20%
10.1-20m 15%
20.1-30m 10%
30.1-45 5%
>45m 0%
Firewall 10%

no more than
75%

STOREY AREAS m2

312
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WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS

F=220xCxVA
Where:
F =required fire flow in liters per minute

C= Coefficient related to the type of construction

A = the total floor area in square meters
(excluding basements) in the building
considered

79 Henderson Street, Port Hope

LOCATION:
OBC OCCUPANCY: Residential
BUILDING FOOT PRINT (m2): 402
# OF STOREYS g
CONSTRUCTION CLASS: Wood Frame
AUTOMATED SPRINKLER PROTECTION Credit  Total
NFPA 13 sprinkler standard No 0%
0%

Standard Water Supply No 0% ?
Fully Supervised System No 0%

0%

CONTENTS FACTOR:
EXPOSURE 1 (south)
EXPOSURE 2 (east)
EXPOSURE 3 (west)

EXPOSURE 4 (north)

ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING

CALCULATIONS

Round to Nearest 1000 L/min

CORRECTION FACTORS:
OCCUPANCY
FIRE FLOW ADJUSTED FOR OCCUPANCY
REDUCTION FOR SPRINKLER
EXPOSURE CHARGE

REQUIRED FIRE FLOW

Round to Nearest 1000 L/min

PROJECT:

PROJECT No:

Limited Combustible

Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height

Are vertical openings and exterior vertical communications protected with a minimum one (1) hr rating?

5 Unit Blook

21241 (PH)

| CHARGE: -15%
36 20
16.8 15
>45 0
>45 0
Total: 35

C= Wood Frame
A= 402 m2 Total
F= 6616 L/min
F= 7000 L/min  must be >2000 L/min
-1050 L/min
5950 L/min
0 L/min
2082.5 L/min
F= 8033 L/min
F= 8000 L/min 2113 usgm|
F= 133 L/sec

no more than

Contents Charge
Non-Combustible -25%
I(-Ilt;“r::jstible -15%
Combustible 0%
Free Burning 15%
Rapid Buring 25%

Coefficient related to type of construction

1.5| Wood Frame

1| Ordinary

0.8| Non combustible
0.6 Fire Resistive

Separation Charge
0-3m 25%
3.1-10m 20%
10.1-20m 15%
20.1-30m 10%
30.1-45 5%
>45m 0%
Firewall 10%
75%
STOREY AREAS m2
402 1

0

0

0

PROJECT NO. 21241 (PH)

FILE No. 21241(PH)(ZON) - 60 Henderson Street - FSR - April 2023.docx

THE ODAN DETECH GROUP INC.



WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS

F=220xCxVA
Where:
F =required fire flow in liters per minute

C= Coefficient related to the type of construction

A = the total floor area in square meters
(excluding basements) in the building
considered

79 Henderson Street, Port Hope

LOCATION:
OBC OCCUPANCY: Residential
BUILDING FOOT PRINT (m2): 402
# OF STOREYS g
CONSTRUCTION CLASS: Wood Frame
AUTOMATED SPRINKLER PROTECTION Credit  Total
NFPA 13 sprinkler standard No 0%
0%

Standard Water Supply No 0% ?
Fully Supervised System No 0%

0%

PROJECT:

PROJECT No:

CONTENTS FACTOR:

Limited Combustible

EXPOSURE 1 (south)
EXPOSURE 2 (east)
EXPOSURE 3 (west)

EXPOSURE 4 (north)

ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING

CALCULATIONS

Round to Nearest 1000 L/min

CORRECTION FACTORS:
OCCUPANCY
FIRE FLOW ADJUSTED FOR OCCUPANCY
REDUCTION FOR SPRINKLER
EXPOSURE CHARGE

REQUIRED FIRE FLOW

Round to Nearest 1000 L/min

Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height

Are vertical openings and exterior vertical communications protected with a minimum one (1) hr rating?

5 Unit Blook

21241 (PH)

| CHARGE: -15%
7.3 20
29.6 10
>45 0
36 20
Total: 50

C= Wood Frame
A= 402 m2 Total
F= 6616 L/min
F= 7000 L/min  must be >2000 L/min
-1050 L/min
5950 L/min
0 L/min
2975 L/min
F= 8925 L/min
F= 9000 L/min 2378 usgm|
F= 150 L/sec

no more than

Contents Charge
Non-Combustible -25%
I(-Ilt;“r::jstible -15%
Combustible 0%
Free Burning 15%
Rapid Buring 25%

Coefficient related to type of construction

1.5| Wood Frame

1| Ordinary

0.8| Non combustible
0.6 Fire Resistive

Separation Charge
0-3m 25%
3.1-10m 20%
10.1-20m 15%
20.1-30m 10%
30.1-45 5%
>45m 0%
Firewall 10%
75%
STOREY AREAS m2
402 1

0

0

0
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WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS

F=220xCxVA
Where:
F =required fire flow in liters per minute

C= Coefficient related to the type of construction

A = the total floor area in square meters
(excluding basements) in the building
considered

79 Henderson Street, Port Hope

LOCATION:
OBC OCCUPANCY: Residential
BUILDING FOOT PRINT (m2): 402
# OF STOREYS g
CONSTRUCTION CLASS: Wood Frame
AUTOMATED SPRINKLER PROTECTION Credit  Total
NFPA 13 sprinkler standard No 0%
0%

Standard Water Supply No 0% ?
Fully Supervised System No 0%

0%

CONTENTS FACTOR:

Limited Combustible

EXPOSURE 1 (south)
EXPOSURE 2 (east)
EXPOSURE 3 (west)

EXPOSURE 4 (north)

ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING

CALCULATIONS

Round to Nearest 1000 L/min

CORRECTION FACTORS:
OCCUPANCY
FIRE FLOW ADJUSTED FOR OCCUPANCY
REDUCTION FOR SPRINKLER
EXPOSURE CHARGE

REQUIRED FIRE FLOW

Round to Nearest 1000 L/min

Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height

Are vertical openings and exterior vertical communications protected with a minimum one (1) hr rating?

PROJECT:

PROJECT No:

5 Unit Blook

21241 (PH)

CHARGE: -15%
3.6 20
14.2 15
>45 0
7.3 20
Total: 55

C= Wood Frame
A= 402 m2 Total
F= 6616 L/min
F= 7000 L/min  must be >2000 L/min
-1050 L/min
5950 L/min
0 L/min
3272.5 L/min
F= 9223 L/min
F= 9000 L/min 2378 usgm|
F= 150 L/sec

no more than

Contents Charge
Non-Combustible -25%
I(-Ilt;“r::jstible -15%
Combustible 0%
Free Burning 15%
Rapid Buring 25%

Coefficient related to type of construction

1.5| Wood Frame

1| Ordinary

0.8| Non combustible
0.6 Fire Resistive

Separation Charge
0-3m 25%
3.1-10m 20%
10.1-20m 15%
20.1-30m 10%
30.1-45 5%
>45m 0%
Firewall 10%
75%
STOREY AREAS m2
402 1

0

0

0
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WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS

F=220xCxVA

Where:

F =required fire flow in liters per minute

C= Coefficient related to the type of construction
A = the total floor area in square meters
(excluding basements) in the building

considered
LOCATION: 79 Henderson Street, Port Hope PROJECT: 5 Unit Blook
OBC OCCUPANCY: Residential PROJECT No: 21241 (PH)
BUILDING FOOT PRINT (m2): 402 | Contents Charge
# OF STOREYS 1 ~ Non-Combustible -25%
Limited
) Combustible -15%
Combustible 0%
CONSTRUCTION CLASS: Wood Frame Free Burning 15%
| 4 Rapid Buring 25%
AUTOMATED SPRINKLER PROTECTION Credit  Total
NFPA 13 sprinkler standard No 0% E ‘ Coefficient related to type of construction
0%
Standard Water Supply No 0% ? = | 1.5| Wood Frame
Fully Supervised System No 0% 1| Ordinary
0% 0.8| Non combustible
0.6 Fire Resistive
CONTENTS FACTOR: Limited Combustible I CHARGE: -15%
Separation Charge
EXPOSURE 1 (south) Distance to Exposure Building (m) 545 0 0-3m 25%
Length - Height 3.1-10m 20%
EXPOSURE 2 (east) Distance to Exposure Building (m) 279 10 10.1-20m 15%
Length - Height ) 20.1-30m 10%
EXPOSURE 3 (west) Distance to Exposure Building (m) 26.8 10 30.1-45 5%
Length - Height ) >45m 0%
EXPOSURE 4 (north) Distance to Exposure Building (m) 36 20 Firewall 10%
Length - Height i
Total: 40 no more than

75%

ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING Are vertical openings and exterior vertical communications protected with a minimum one (1) hr rating?

CALCULATIONS c= Wood Frame
A= 402 m2 Total STOREY AREAS m2
F= 6616 L/min 402| 1
Round to Nearest 1000 L/min F= 7000 L/min  must be >2000 L/min 0
0|
CORRECTION FACTORS: 0
OCCUPANCY -1050  L/min
FIRE FLOW ADJUSTED FOR OCCUPANCY 5950 L/min
REDUCTION FOR SPRINKLER 0 L/min
EXPOSURE CHARGE 2380 L/min
REQUIRED FIRE FLOW F= 8330 L/min
Round to Nearest 1000 L/min | F = 8000 L/min 2113 usgm|
F= 133 L/sec
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Jain

Jan. 17, 2022

Re: 500 Helland Street W., Bradford ON.
Fire Protection Water Supply Requirement for Part 3 of 0.B.C.

The proposed commercial building at 500 Holland Street W., Bradford OM. is & Seniors apariment building. The
entire building iz of combustible construction, sprinklered.

The zite and building is serviced by municipal water supply (Water flow and pressure test attached)
Existing Site {attached)

The Subject Site is located on the (short description of site and surrounding areas)
To the Morth: WVacant Land

To the East: Existing Grocery Store

To the West: Langford Blvd

Ta the South: Miller Park Ave

Calculation: Q=KW Stot

K: building construction classification

W2 building volume

Stot: building property line distances

Stot = 1+ Z Stot

Building classifications by group:

Apartment Building: C (K=18)
Building “olume:
24 625 mz

Building multiple exposures:

18.1m; Stot=0
276 m; Stot =0
3.0 m1.5m, Stot=0.5
26.5m, Stot=10

Stot = 1+0+0+0.5+0

Jain Sustainability Consultants Ine. (905) 285-9500 (NN
7405 East Danbro Crescent, (905) 567-5246 (ZHI
Mississauga, Ontario, L5N 6P8 Canada mail@jainconsultants.com (N

www. jainconsultants.com ([
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Jain

Q=18 x 24 E26m2x 1.5

Q=684 302 m:

According to Fire protection Water Supgly guideline for Part 3 of OBC A3.2.5.7, Table 2:
Minimum water sugply flow rate for Q=270,000

Required water supply shall be S000 Limin {150 Lisec)

Conclusion:

Municipal water supply graph shows sufficient flow and pressure used for sprinkler and inzide and outzide hoze
stream requirement as referenced by Article 32.2.5.13 of the Building Code and NFP& 13.

Yours very truly,

D. Jain, M.Eng.. M.B.A., P.Eng., CEM., L.AP.

Enclozures

1. Site Plan
2. Water flow and pressure test
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FLOWMETRIX

Fire Flow Testing Report

Residual Hydrant #
MFPA Colour Code

HY
EBLUE

DATE January 35, 202}
TAE 100 AR
ADDRESS T Hndarson St
Por Hope, Ok
L1 363
RESIDUAL HYDRANT INFO. COMTACT INFO angala Mariani
HYDEAKT & HY Mastical Lands Groog
WF.PA COLOUR CODE BLUE T:(005) 633-1381
E: angeladnlge conmm
ETATIC FRESELIRE 6519 sl
RESIDUAL PRESSURE 583 esi
PRESSURE DRIF 11l (=
% PRESSURE DROF 168 % psi
Flow on ‘W ater ban AL Tt Hydraet - B0 pad H338 LISEPM
FLOW HYDRANT[S] INFO.
HYDRANT HYD OUTLET MOZIILE DIFFUSER DIFFLSER FTOT FTOT FLOA
AESET & DIARAETER COEFFIIERT TYPE COEFFICIENT READIWG FLOW BAETER
0 POBTS [HCHES] [pail CUSEFM) TLSEFM
" . 15 Roiifed LPD2S0 0490 6.3 s ]
- 15 Roiifd LPD250 [FETH 153 5 0
Tewal Flow |LEGPRM] 1549 0
Teezal Flow |LIEGRR] 1540
FIRE FLOWW CHART
Frazsure - Flow Grapn
75,00 =t Test Hydrant
p—
80,00 — —
—
£ s I S
L i
E 3 T
§ o —
[ -
-h_._h.-h
15,00 —
"
.
0.0
o i) LE0D 2000 2500 3000 3500 000 4500
Flow Rate [USGPR]
COMMEMNTS DFERATOR [TH rpan Ritchi
OFERATOR Fhix
GPFERATOR Poi Hope Musicipality

Copy of Beursoal prabiCiooup_FraFiowTesieg Handusanl_Paltcze

0w oA e 1] P 3 i reanega T
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PART OF LOT 12
BRADFORD SITE STATS.
CONCESSION & LOT AREA = 2.55 ACRES

LOT s
CITY OF BRADFORD 110 PARKING
AL TOFQRAMICA. DD SHIGN D
hits LA 13 TECT/El Fedhe Ol PLaw
VRLRAREL 1 TE DFFTCES !
SEEIHT, AN MOSTRAND & CIESON LBATED
e e SoVE

ES
NED

4 STOREY

13.5M BOG HEGT,
2121 SQM BDG AREA
7152 SOM GFA

74 UNITS PER HA
19.7% LOT COVERAGE

_ WIT MIX:
- 2 BEDRM UNITS = 40 (52%)
—— 1 BEDROOM UNITS = 34 (48%)
TOTAL UNIT COUNT = 74

ZONING WATRIX:

ZONING REQUIRED PROPOSED COMPLIANCE
MINIMUM LOT AREA 185sqm PER 10,356.6sqm NO
DWELLING UNIT (74
UNITS % 185sqm
=13,6905qm MIN)
MINIMUM LT FRONTAGE [30.0m 145.98m YES
MINIMUM FRONT Y2RD  [6.0m 21.4m YES
MINIMUM REAR YARD 7.5m 20.4m YES
MINIMUM INTERIOR SIDE [ 2.0m 41m YES
YARD
MINIMUM EXTERICR SIDE [5.0m 34.2m YES
YARD
MAXIMUM BUILDING 115m 13.8m MO
HEIGHT
PARKING 2.5 SPACES PER  [1.0 SPACES PER (NO
DWELLING UNIT DWELLING LKNIT
VISITOR PARKING 0.25 SPACES PER |0.25 SPACES PER|NG
DWELLING UNIT CWELLING URIT

o D e T Oy B )  aw “
L1} o o oy

P .

OVERALL SITE PLAN
e R ——

WELLINGS OF BRADFORD

SRADFORD, DT,

“CoNCERTUAL SITE BLAN
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APPENDIX D

PRE-DEVELOPMENT STORM DRAINAGE AREA PLAN
POST-DEVELOPMENT STORM DRAINAGE AREA PLAN
STAGE/STORAGE/DISCHARGE CALCULATION SHEETS
CULTEC DESIGN SHEET

VISUAL OTTHYMO MODEL-Pre-Development

VISUAL OTTHYMO OUTPUT-Pre-Development

VISUAL OTTHYMO MODEL-Post-Development

VISUAL OTTHYMO OUTPUT-Post-Development

OGS SIZING
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DRAWING

LEGEND

PRE-DEVELOPMENT FIGURE

LANDSCAPE AREA (1.B22 had —
g PR, MO SCALE:
HOVEMBER 2021 21241 1:1000
‘.....‘ PROJECT :
] RESIDENTIAL DEVELOPMENT
™ = CATCHMENT EOUNDARY 78 HENDERSON sm;T
PORT HOPE, ONTARIO

# EMERGENCY OVERLAND FLOW PATH
‘DETECH

CONSULTING ENGIREERS

The Dd=n/Detech Group Inc. P (305) 5323311 F: (905) 632063
£230 S0UTH SERVICE ROAD, BURLINGTON, ONTARID, L7L8K2
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POST-DEVELOPMENT FIGURE

# EMERGENCY OWERLAND FLOW PATH

DATE:

PROJ. WO SGALE:

NOVEMBER 2031

1201 1:1000

L]
™ = CATCHMENT BOUNDARY
fapmmmnr

FROJECT :

RESIDENTIAL DEVELOPMENT
60 HENDERSON STREET
PORT HOPE, ONTARIQ

‘DETECH

CONSULTING ENGINEERS

Tha OclanDalsck Group Ina. P (008 K13.3611 P: (D8) K22.238)
£230 SOUTH SERVICE ROAD, BURLINGTON, ONTARIQ, LTL 2
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ORIFICE DISCHARGE CALCULATOR

This program calculates the discharge from a circular orifice when given elevations
and orifice diameters by the user.

Discharge based on orifice equ.: Q = CA x sgrt(2gh)

Orifice Diameter = 0.100 m +— Enter the orifice diameter in metres

Area 0.00785 m2

Discharge Coeff. = 0.610 <+— Enter discharge coeff. to use

Orifice Plate
Elev. Head (m) Q (m3/s) Cultec (m3) Pond (m3) Pipes & Structures Total Storage(m3)

140.56 0 0.0000 0.0 0.0 0.0 0.0
141.14 0.58 0.0162 25.3 76.2 0.0 101.5
141.20 0.64 0.0170 41.6 76.2 0.0 117.8
141.40 0.84 0.0194 105.4 149.7 0.0 255.1
141.60 1.04 0.0216 165.4 228.5 0.0 393.9
141.80 1.24 0.0236 219.4 312.5 159.5 691.4
142.00 1.44 0.0255 260.1 402.2 159.5 821.8
142.20 1.64 0.0272 292.5 497.7 159.5 949.7
142.40 1.84 0.0288 280.7 599.2 159.5 1039.4
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CULTEC Stormwater Design Calculator

Please Fill in the Shaded Cells

Project Information:

Project Name
Address

City
State/Province
ZIP/Postal Code
Country

Calculations Performed By:

Name

Company Name
Address

City
State/Province
ZIP/Postal Code
Country

Phone

Email

Date:

[April 19, 2023

Project Number:

Unit of Measure
Select Model

Stone Porosity

Number of HVLV Internal Manifolds
Stone Depth Above Chamber
Stone Depth Below Chamber
Stone Between Chamber rows
 Include Separator Row
Workable Bed Depth

Max. Bed Width

Storage Volume Required

Stone Base Elevation

Additional Information:

Metric

Recharger 360HD

40%

2 Internal Manifolds

305

229

300

2.06

40.00

330.00

140.84

meters
meters

cu. meters

meters

Input Project Requirements

GET REPORT

Other models are available if products above do not meet your requirements. Contact CULTEC for further design assistance.

Call CULTEC at 203-775-4416 for pricing information.

Hyperlinks to product specific webpages:

Please visit our website for more information such as CAD details, spec information, brochures, installation instructions, and other design tools on certain models.

Contactor Field Drain C-4HD
Contactor 100HD

Recharger 150XLHD
Recharger 180HD

For design assistance, drawings and pricing
send these calculations to:

mailto:tech@cultec.com

Website:
www.cultec.com

Recharger 280HD
Recharger 330XLHD
Recharger 360HD
Recharger 902HD

HVLV SFCx2 Feed Connector
HVLV FC-24 Feed Connector
HVLV FC-48 Feed Connector

CULTEC No. 4800 Woven Geotextile

CULTEC No. 410 Non-Woven Geotextile
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CULTEC Stormwater Design Calculator

CULTEC

| Date: |Apri| 19, 2023 |

|

Calculations Performed By:

Project Information:
21241 - PORT HOPE INPUT INFO Odan Detech

RECHARGER 360HD

Recharger 360HD

Breakdown of Storage Provided by
Recharger 360HD Stormwater System

Chamber Specifications

Height 914 mm Within Chambers 182.23 cu. meters
Width 1524 mm Within Feed Connectors 1.03 cu. meters
Length 1.27 meters Within Stone 158.05 cu. meters
Installed Length 1.12 meters Total Storage Provided 341.3 cu. meters
Bare Chamber Volume 1.04 cu. meters Total Storage Required 330.00 cu. meters
Installed Chamber Volume 1.81 cu. meters
Materials
Recharger 360HD

Total Number of Chambers Required 168 pieces

Chamber Units 168 pieces

End Caps 42 pieces

HVLV FC-48 Feed Connectors 40 pieces Based on 2 Internal Manifolds

CULTEC No. 410 Non-Woven Geotextile 1176 sg. meters

CULTEC No. 4800 Woven Geotextile 77 meters

Stone 395 cu. meters

Bed Detail

BED LENGTH
CHAMBER ROW LENGTH
- Bed Layout Information
7 Z
CL‘% ? ; Number of Rows Wide 21 pieces
f D I:| // % z Number of Chambers Long 8 pieces
% % § g Chamber Row Width 38.10 meters
2 D |:| 7 & 2 Chamber Row Length 9.71 meters
P = N
7 2 E Bed Width 38.71 meters
- 7
é Zf: < Bed Length 10.32 meters
2 ) Bed Area Required 399.50 sq. meters
Length of Separator Row N/A meters

Bed detail for reference only. Not project specific. Not to scale.

CULTEC NO. 410 NON-WOVEN GEOTEXTILE
AROUND STONE. TOP AND SIDES MANDATORY,
BOTTOM PER ENGINEER'S DESIGN PREFERENCE

1-2 INCH WASHED, CRUSHED STONE
SURROUNDING CHAMBERS

MIN. 95% COMPACTED FILL

RECHARGER 360HD
HEAVY DUTY CHAMBER

PAVEMENT OR
HVLV FC-48 FEED CONNECTOR FINISHED GRADE

WHERE SPECIFIED

27777777

PROJECT ENGINEER OF RECORD IS RESPONSIBLE FOR ENSURING THAT THE
REQUIRED BEARING CAPACITY OF SUB-GRADE SOILS HAS BEEN MET.

CULTEC NO. 4800 WOVEN GEOTEXTILE TO BE PLACED BENEATH INTERNAL MANIFOLD
FEATURE AND BENEATH ALL INLET/OUTLET PIPES (FOR SCOUR PROTECTION)

Conceptual graphic only. Not job specific.

Cross Section Table Reference

A Depth of Stone Base 229 mm
B Chamber Height 914 mm
C Depth of Stone Above Units 305 mm
CLICK FOR D Depth of 95% Compacted Fill 305 mm
STAGE-STORAGE E Max. Depth Allowed Above the Chamber 3.66 meters
REPORT F Chamber Width 1524 mm
G Center to Center Spacing 1.83 meters
H Effective Depth 1.45 meters
I Bed Depth 1.75 meters
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CULTEC

‘Date: |Apri| 19, 2023

Project Information:

Chamber Model -

Number of Rows-

Total Number of Chambers -
HVLV FC-24 Feed Connectors-
Stone Void -

Stone Base -

Stone Above Units -

Area -

Base of Stone Elevation -

CULTEC Stage-Storage Calculations

Recharger 360HD
21
168
40
40
229
305

399.50
140.84

Project Number:

units
units
units

SEE REPORT

Height of System Chamber Volume

56.0 1422 0.0
55.0 1397 0.0
54.0 1372 0.0
53.0 1346 0.0
52.0 1321 0.0
51.0 1295 0.0
50.0 1270 0.0
49.0 1245 0.0
48.0 1219 0.0
47.0 1194 0.0
46.0 1168 0.0
45.0 1143 13.9
44.0 1118 29.4
43.0 1092 43.8
42.0 1067 787
41.0 1041 93.1
40.0 1016 107.7
39.0 991 119.9
38.0 965 130.5
37.0 940 139.9
36.0 914 148.4
35.0 889 156.2
34.0 864 163.3
33.0 838 170.3
32.0 813 176.4
31.0 787 182.1
30.0 762 187.4
29.0 737 192.4
28.0 711 197.1
27.0 686 201.5
26.0 660 205.3
25.0 635 209.3
24.0 610 213.1
23.0 584 216.7
22.0 559 220.1
21.0 533 223.0
20.0 508 226.1
19.0 483 229.0
18.0 457 231.4
17.0 432 234.0
16.0 406 236.6
15.0 381 239.0
14.0 356 240.9
13.0 330 243.0
12.0 305 244.7
11.0 279 246.7
10.0 254 249.3
9.0 229 0.0
8.0 203 0.0
7.0 178 0.0
6.0 152 0.0
5.0 127 0.0
4.0 102 0.0
3.0 76 0.0
2.0 51 0.0
1.0 25 0.0
0.0 0 0.0

Recharger 360HD

HVLV Feed Connector Volume

Stone Volume

Cumulative Storage
Volume

i
143.341
143.341
143.341
143.341
143.341
143.341
143.341
143.341
143.341
143.341
143.341
143.341
151.684
161.006
169.612
187.571
199.183
207.950
215.275
221.641
227.301
232.406
237.066
241.334
245.531
249.193
252.593
255.781
258.777
261.601
264.265
266.545
268.936
271.216
273.375
275.422
277.117
278.974
280.739
282.172
283.766
285.289
286.731
287.861
289.163
290.151
291.342
292.935
143.341
143.341
143.341
143.341
143.341
143.341
143.341
143.341
143.341

0.000

Incremental Storage Volumes

it
12031.66
11888.31
11744.97
11601.63
11458.29
11314.95
11171.61
11028.27
10884.93
10741.59
10598.25
10454.91
10311.57
10159.88
9998.88
9829.26
9641.69
944251
9234.56
9019.29
8797.64
8570.34
8337.94
8100.87
7859.54
7614.01
7364.82
7112.22
6856.44
6597.67
6336.06
6071.80
5805.25
5536.32
5265.10
4991.73
4716.31
4439.19
4160.21
3879.48
3597.30
3313.54
3028.25
2741.52
2453.66
2164.49
1874.34
1583.00
1290.07
1146.73
1003.38
860.04
716.70
573.36
430.02
286.68
143.34
0.00

Total Cumulative
Storage Volume

Elevation

142.26
142.24
142.21
142.19
142.16
142.14
142.11
142.08
142.06
142.03
142.01
141.98
141.96
141.93
141.91
141.88
141.86
141.83
141.81
141.78
141.75
141.73
141.70
141.68
141.65
141.63
141.60
141.58
141.55
141.53
141.50
141.48
141.45
141.42
141.40
141.37
141.35
141.32
141.30
141.27
141.25
141.22
141.20
141.17
141.14
141.12
141.09
141.07
141.04
141.02
140.99
140.97
140.94
140.92
140.89
140.87
140.84

Top of Stone Elevation

Top of Chamber Elevation

Bottom of Chamber Elevation

Bottom of Stone Elevation
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VISUAL OTTHYMO MODEL-Pre-Development

l AREA B
| AREA = 1.822

=2 PeakFlow =0.24
5 TP=1.187

VISUAL OTTHYMO MODEL-Post-Development

AREA 1
BLDG. ROOF
AREA = 0.17

1 PeakFlow = 0.06

[ ¥ }5 ] 100mm
( Orifice Plate
AREA = 0.493 AREA = 1.192 AREA = 1.821 4/7 AT
207 PeakFlow = 0.2 208 PeakFlow = 0.472 209 PeakFlow = 0.53

206 PeakFlow = 0.028

AREA 2
i} TH ROOF

AREA = 0.323
2 PeakFlow = 0.131-

AREA 3
AREA 4
i HARDSCAPE E‘
AREA: 0.699 LANDSCAPE

- AREA = 0.629
3 PeakFlow = 0.271 4 PeakFlow = 0.09
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VISUAL OTTHYMO OUTPUT-Pre-Development

\Y \ I SSSSs U U A L
\Y \ I SS U U A A L
v Vv I SS U U AAAAA L
v Vv I SS U U A A L
\a% I SSSSS  UUUUU A A LLLLL
000 TTTTT TTTTT H H Y Y M M 000
o] o] T T H H Y vy MM MM O o]
o] o] T T H H Y M M O 0]
000 T T H H Y M M 000

Developed and Distributed by Clarifica Inc.
Copyright 1996, 2007 Clarifica Inc.
All rights reserved.

*****x DETAIULETD OUTPUT **x**

R R e S I I b S S b S S S S

** SIMULATION NUMBER: 2 x*

R R R R I I R b S S R b S S S e S

TIME

hrs
2.67
2.83
3.00

RAIN
mm/hr
1.39
1.17
1.00
.0
.00

| CHICAGO STORM | IDF curve parameters: A=2464.000
| Ptotal= 37.70 mm | B= 16.000
———————————————————— C= 1.000
used in: INTENSITY = A / (t + B)"C
Duration of storm = 3.00 hrs
Storm time step = 10.00 min
Time to peak ratio = .33
TIME RAIN | TIME RAIN | TIME RAIN |
hrs mm/hr | hrs mm/hr | hrs mm/hr |
.17 1.53 | 1.00 94.77 | 1.83 4.54
.33 2.32 | 1.17 36.99 | 2.00 3.37
.50 3.95 | 1.33 17.18 | 2.17 2.60
.67 8.18 | 1.50 9.92 | 2.33 2.06
.83 27.06 | 1.67 6.46 | 2.50 1.68
| CALIB |
| NASHYD (0005) | Area (ha)= 1.82 Curve Number (CN) =
|ID= 1 DT=10.0 min | Ta (mm) = 5.00 # of Linear Res. (N)=
———————————————————— U.H. Tp(hrs)= 20
Unit Hyd Qpeak (cms)= .348
PEAK FLOW (cms) = .075 (1)
TIME TO PEAK (hrs) = 1.167
RUNOFF VOLUME (mm)= 10.824
TOTAL RAINFALL (mm)= 37.696
RUNOFF COEFFICIENT = .287

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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R I i R R I I S R R I S e R Y

** SIMULATION NUMBER:

6**

R I e R R R I I R R S e R Y

| CHICAGO STORM |
| Ptotal= 80.54 mm |

IDF curve parameter

used in: INTENSIT
Duration of storm
Storm time step
Time to peak ratio

S:

Y

TIME

hrs
2.67
2.83
3.00

TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr
.17 5.26 | 1.00 147.05
.33 7.73 | 1.17 77.70
.50 12.46 | 1.33 43.43
.67 23.45 | 1.50 27.74
.83 60.52 | 1.67 19.25
| CALIB \
| NASHYD (0005) | Area (ha)= 1.82
|ID= 1 DT=10.0 min | Ta (mm) = 5.00
———————————————————— U.H. Tp(hrs)= .20
Unit Hyd Qpeak (cms)= 348
PEAK FLOW (cms) = .240 (1)
TIME TO PEAK (hrs)= 1.167
RUNOFF VOLUME (mm)= 39.971
TOTAL RAINFALL (mm)= 80.536
RUNOFF COEFFICIENT = .496

(1)

A=5588.000
B= 28.000
C= 1.000
= A/ (t + B)"C
3.00 hrs
10.00 min
.33
| TIME RAIN |
| hrs mm/hr |
| 1.83 14.14 |
| 2.00 10.82 |
| 2.17 8.55 |
| 2.33 6.93 |
| 2.50 5.73 |
Curve Number (CN) =

# of Linear Res. (N)=

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

RAIN
mm/hr
4.81
4.10
3.54
.0
.00

FINISH
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Developed and Distributed by Clarifica Inc.
Copyright 1996, 2007 Clarifica Inc.
All rights reserved.

***** DETATILED OUTPUT **x*x*

Input filename: C:\VO Dongle Driver\Visual OTTHYMO 2.3.3\voin.dat

Output filename: P:\2021\21241\1926 (21241-04223) - Port Hope (PH)\Design and Reports\Computer
Analysis\OTTHYMO-NAUTICAL SITE-Chicago-4hr

Summary filename: P:\2021\21241\1926 (21241-04223) - Port Hope (PH)\Design and Reports\Computer
Analysis\OTTHYMO-NAUTICAL SITE-Chicago-4hr

DATE: 4/19/2023 TIME: 2:14:45 PM

USER:

COMMENTS :

hhkkhkkkhkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkk

** SIMULATION NUMBER: 2 **x
khkkhkkkkhkhkhkhkkkkhhhkkrkkhkkhkkx

| CHICAGO STORM | IDF curve parameters: A=2464.000
| Ptotal= 38.49 mm | B= 16.000
———————————————————— C= 1.000
used in: INTENSITY = A / (t + B)~C
Duration of storm = 4.00 hrs
Storm time step = 10.00 min
Time to peak ratio = .33

TIME RAIN TIME RAIN TIME RAIN TIME RAIN

hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr

| | |
| | |
.17 .81 | 1.17 27.06 | 2.17 4.54 | 3.17 1.17
.33 1.09 | 1.33 94.77 | 2.33 3.37 | 3.33 1.00
.50 1.53 | 1.50 36.99 | 2.50 2.60 | 3.50 .87
.67 2.32 | 1.67 17.18 | 2.67 2.06 | 3.67 .76
.83 3.95 | 1.83 9.92 | 2.83 1.68 | 3.83 .67
1.00 8.18 | 2.00 6.46 | 3.00 1.39 | 4.00 .59
| CALIB |
| NASHYD (0004) | Area (ha)= .63 Curve Number (CN)= 80.0
|ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
———————————————————— U.H. Tp(hrs)= .17

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
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TIME RAIN | TIME RAIN | TIME RAIN | TIME
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs
.083 .81 | 1.083 27.06 | 2.083 4.54 | 3.08
.167 .81 | 1.167 27.06 | 2.167 4.54 | 3.17
.250 1.09 | 1.250 94.77 | 2.250 3.37 | 3.25
.333 1.09 | 1.333 94.77 | 2.333 3.37 | 3.33
.417 1.53 | 1.417 36.99 | 2.417 2.60 | 3.42
.500 1.53 | 1.500 36.99 | 2.500 2.60 | 3.50
.583 2.32 | 1.583 17.18 | 2.583 2.06 | 3.58
.667 2.32 | 1.667 17.18 | 2.667 2.06 | 3.67
.750 3.95 | 1.750 9.92 | 2.750 1.68 | 3.75
.833 3.95 | 1.833 9.92 | 2.833 1.68 | 3.83
.917 8.18 | 1.917 6.46 | 2.917 1.39 | 3.92
1.000 8.18 | 2.000 6.46 | 3.000 1.39 | 4.00
Unit Hyd Qpeak (cms)= .141
PEAK FLOW (cms) = .029 (i)
TIME TO PEAK (hrs)= 1.500
RUNOFF VOLUME (mm)= 11.523
TOTAL RAINFALL (mm)= 38.492
RUNOFF COEFFICIENT = .299
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0003) | Area (ha)= .70
|ID= 1 DT= 5.0 min | Total Imp (%)= 90.00 Dir. Conn. (%)= 90.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .63 .07
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m)= 68.30 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 94.77 31.12
over (min) 5.00 10.00
Storage Coeff. (min)= 2.08 (ii) 5.07 (ii)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= .31 .16
*TOTALS*
PEAK FLOW (cms) = .16 .01 .169 (iii)
TIME TO PEAK (hrs)= 1.33 1.42 1.33
RUNOFF VOLUME (mm) = 37.49 13.92 35.13
TOTAL RAINFALL (mm) = 38.49 38.49 38.49
RUNOFF COEFFICIENT = .97 .36 .91
*%*%** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(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.
| CALIB |
| STANDHYD (0001) | Area (ha)= .17
|ID= 1 DT= 5.0 min | Total Imp (%)= 99.00 Dir. Conn. (%)= 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .17 .00
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m)= 33.70 40.00

--- TRANSFORMED HYETOGRAPH ----

RAIN
mm/hr
1.17
1.17
1.00
1.00
.87
.87
.76
.76
.67
.67
.59
.59
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Mannings n = .013 .250

Max.Eff.Inten. (mm/hr)= 94.77 155.61
over (min) 5.00 5.00
Storage Coeff. (min)= 1.36 (ii) 2.51 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= .33 .29
*TOTALS*
PEAK FLOW (cms) = .04 .00 .044 (iii)
TIME TO PEAK (hrs)= 1.33 1.33 1.33
RUNOFF VOLUME (mm) = 37.49 13.92 37.25
TOTAL RAINFALL (mm) = 38.49 38.49 38.49
RUNOFF COEFFICIENT = .97 .36 .97
*%%x** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(1) 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.
| CALIB |
| STANDHYD (0002) | Area (ha)= .32
|ID= 1 DT= 5.0 min | Total Imp (%)= 99.00 Dir. Conn. (%)= 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .32 .00
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m)= 46.40 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 94.77 77.81
over (min) 5.00 5.00
Storage Coeff. (min)= 1.65 (ii) 2.79 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= .32 .28
*TOTALS*
PEAK FLOW (cms) = .08 .00 .084 (iii)
TIME TO PEAK (hrs)= 1.33 1.33 1.33
RUNOFF VOLUME (mm) = 37.49 13.92 37.25
TOTAL RAINFALL (mm) = 38.49 38.49 38.49
RUNOFF COEFFICIENT = .97 .36 .97
*%*%** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(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.
| ADD HYD (0207) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0001): .17 .044 1.33 37.25
+ ID2= 2 (0002): .32 .084 1.33 37.25
ID = 3 (0207): .49 .129 1.33 37.25

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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| ADD HYD (0208) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0003): .70 .169 1.33 35.13
+ ID2= 2 (0207): .49 .129 1.33 37.25
ID = 3 (0208): 1.19 .298 1.33 36.01

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0209) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0004): .63 .029 1.50 11.52
+ ID2= 2 (0208): 1.19 .298 1.33 36.01
ID = 3 (0209): 1.82 .315 1.33 27.55

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0206) |
| IN= 2---> OUT= 1 |

| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0236 .0691
.0162 .0102 | .0255 .0822
.0170 .0118 | .0272 .0950
.0194 .0255 | .0288 .1039
.0216 .0394 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0209) 1.821 .315 1.33 27.55
OUTFLOW: ID= 1 (0206) 1.821 .021 2.17 27.47

PEAK FLOW
TIME SHIFT OF PEAK FLOW
MAXIMUM STORAGE USED

REDUCTION [Qout/Qin] (%)= 6.77
(min)= 50.00
(ha.m.)= .0379

dhkkkkkkhkkkhkhkhkhkhkkhkkkkkkkkhkhkhk

** SIMULATION NUMBER: 6 **
Ihkkkkk kR hhhkhhkhkhhhkhkhkkkhhkk

| CHICAGO STORM | IDF curve parameters: A=5588.000

| Ptotal= 83.38 mm | B= 28.000
———————————————————— c=  1.000
used in: INTENSITY = A / (t + B)~C

Duration of storm = 4.00 hrs
Storm time step = 10.00 min
Time to peak ratio = .33

TIME RAIN TIME RAIN TIME RAIN TIME RAIN

hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr

| | |

| | |
.17 2.89 | 1.17 60.52 | 2.17 14.14 | 3.17 4.10
.33 3.81 | 1.33 147.05 | 2.33 10.82 | 3.33 3.54
.50 5.26 | 1.50 77.70 | 2.50 8.55 | 3.50 3.08
.67 7.73 | 1.67 43.43 | 2.67 6.93 | 3.67 2.71
.83 12.46 | 1.83 27.74 | 2.83 5.73 | 3.83 2.40
1.00 23.45 | 2.00 19.25 | 3.00 4.81 | 4.00 2.14
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CALIB

NASHYD (0004) | Area (ha)= .63
|ID= 1 DT= 5.0 min | Ia (mm) = 5.00
———————————————————— U.H. Tp(hrs)= .17

NOTE: RAINFALL WAS TRANSFORMED TO

Curve Number (CN)= 80.0
# of Linear Res. (N)= 3.00

5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN | TIME RAIN | TIME
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs
.083 2.89 | 1.083 60.52 | 2.083 14.14 | 3.08
.167 2.89 | 1.167 60.52 | 2.167 14.14 | 3.17
.250 3.81 | 1.250 147.05 | 2.250 10.82 | 3.25
.333 3.81 | 1.333 147.05 | 2.333 10.82 | 3.33
.417 5.26 | 1.417 77.70 | 2.417 8.55 | 3.42
.500 5.26 | 1.500 77.70 | 2.500 8.55 | 3.50
.583 7.73 | 1.583 43.43 | 2.583 6.93 | 3.58
.667 7.73 | 1.667 43.43 | 2.667 6.93 | 3.67
.750 12.46 | 1.750 27.74 | 2.750 5.73 | 3.75
.833 12.46 | 1.833 27.74 | 2.833 5.73 | 3.83
.917 23.45 | 1.917 19.25 | 2.917 4.81 | 3.92
1.000 23.45 | 2.000 19.25 | 3.000 4.81 | 4.00
Unit Hyd Qpeak (cms)= .141
PEAK FLOW (cms) = .092 (i)
TIME TO PEAK (hrs)= 1.500
RUNOFF VOLUME (mm)= 43.141
TOTAL RAINFALL (mm)= 83.375
RUNOFF COEFFICIENT = .517
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0003) | Area (ha)= .70
|ID= 1 DT= 5.0 min | Total Imp (%)= 90.00 Dir. Conn. (%)= 90.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .63 .07
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m)= 68.30 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 147.05 78.94
over (min) 5.00 5.00
Storage Coeff. (min)= 1.74 (ii) 4.25 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= .32 .23
*TOTALS*
PEAK FLOW (cms) = .26 .02 .272 (iii)
TIME TO PEAK (hrs)= 1.33 1.33 1.33
RUNOFF VOLUME (mm) = 82.38 46.52 78.79
TOTAL RAINFALL (mm) = 83.38 83.38 83.38
RUNOFF COEFFICIENT = .99 .56 .94

**%x%* WARNING: STORAGE COEFF. IS

(i) CN PROCEDURE SELECTED
CN* = 80.0 Ia =

(ii) TIME STEP (DT) SHOULD
THAN THE STORAGE COEF'

(iii) PEAK FLOW DOES NOT IN

| CALIB |

| STANDHYD (0001) | Area (

SMALLER THAN TIME STEP!

FOR PERVIOUS LOSSES:
Dep. Storage (Above)
BE SMALLER OR EQUAL
FICIENT.

CLUDE BASEFLOW IF ANY.

ha)= .17

RAIN

mm/hr

NNNMDNMDNDNMNNDWWWWL

.10
.10
.54
.54
.08
.08

71

.71
.40
.40
.14
.14
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|ID= 1 DT= 5.0 min | Total Imp (%)= 99.00 Dir. Conn. (%)= 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .17 .00
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m) = 33.70 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 147.05 394.73
over (min) 5.00 5.00
Storage Coeff. (min)= 1.14 (ii) 2.10 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= .34 .31
*TOTALS*
PEAK FLOW (cms) = .07 .00 .069 (iii)
TIME TO PEAK (hrs)= 1.33 1.33 1.33
RUNOFF VOLUME (mm) = 82.38 46.52 82.01
TOTAL RAINFALL (mm) = 83.38 83.38 83.38
RUNOFF COEFFICIENT = .99 .56 .98
*%xk** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(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.
| CALIB |
| STANDHYD (0002) | Area (ha)= .32
|ID= 1 DT= 5.0 min | Total Imp (%)= 99.00 Dir. Conn. (%)= 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .32 .00
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m)= 46.40 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 147.05 197.36
over (min) 5.00 5.00
Storage Coeff. (min)= 1.38 (ii) 2.34 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= .33 .30
*TOTALS*
PEAK FLOW (cms) = .13 .00 L1131 (iii)
TIME TO PEAK (hrs)= 1.33 1.33 1.33
RUNOFF VOLUME (mm) = 82.38 46.52 82.01
TOTAL RAINFALL (mm) = 83.38 83.38 83.38
RUNOFF COEFFICIENT = .99 .56 .98

**%** WARNING: STORAGE COEFF. IS

(i) CN PROCEDURE SELECTED
CN* = 80.0 Ia =
(ii) TIME STEP (DT) SHOULD

SMALLER THAN TIME STEP!

FOR PERVIOUS LOSSES:
Dep. Storage (Above)
BE SMALLER OR EQUAL

THAN THE STORAGE COEFFICIENT.

(iii) PEAK FLOW DOES NOT INC

LUDE BASEFLOW IF ANY.

| ADD HYD (0207) |
| 14+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0001): .17 .069 1.33 82.01
+ ID2= 2 (0002): .32 .131 1.33 82.01
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ID = 3 (0207): .49 .200 1.33 82.01

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD  (0208) |

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0003): .70 .272 1.33 78.79

+ ID2= 2 (0207): .49 .200 1.33 82.01

ID = 3 (0208): 1.19 .472 1.33 80.12

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD  (0209) |

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0004): .63 .092 1.50 43.14

+ ID2= 2 (0208): 1.19 .472 1.33 80.12

ID = 3 (0209): 1.82 .537 1.33 67.35

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0206) |
| IN= 2---> OUT= 1 |

| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0236 .0691
.0162 .0102 | .0255 .0822
.0170 .0118 | .0272 .0950
.0194 .0255 | .0288 .1039
.0216 .0394 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0209) 1.821 .537 1.33 67.35
OUTFLOW: ID= 1 (0206) 1.821 .028 2.83 67.27

PEAK FLOW REDUCTION [Qout/Qin] (%)= 5.17
TIME SHIFT OF PEAK FLOW (min)= 90.00
MAXIMUM STORAGE USED (ha.m.)=  .0981

*hkkkkkkkkkhkhkhkhkhkkhkhkkkhkkkkhkhkhk

** SIMULATION NUMBER: T **x
Ihkkkkkkkhkkhkhhkhkhhhkhkhkkhhhkk

| CHICAGO STORM | IDF curve parameters: A=5588.000
| Ptotal= 80.54 mm | B= 28.000
———————————————————— C= 1.000
used in: INTENSITY = A / (t + B)~C
Duration of storm = 3.00 hrs
Storm time step = 10.00 min
Time to peak ratio = .33
TIME RAIN TIME RAIN TIME RAIN TIME
hrs mm/hr hrs mm/hr hrs mm/hr hrs

| |
| |
1.00 147.05 | 1.83 14.14 | 2.67
| |
| |

.17 5.26
.33 7.73 1.17 77.70 2.00 10.82 2.83
.50 12.46 1.33 43.43 2.17 8.55 3.00

RAIN
mm/hr
4.81
4.10
3.54
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.67 23.45 |
.83 60.52 |
| CALIB |
| NASHYD (0004) | Area (
|ID= 1 DT= 5.0 min | Ia
———————————————————— U.H. Tp(h
NOTE:

TIME RAIN | TIME RAIN | TIME RAIN | TIME
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs
.083 5.26 | .833 60.52 | 1.583 19.25 | 2.33
.167 5.26 | .917 147.05 | 1.667 19.25 | 2.42
.250 7.73 | 1.000 147.05 | 1.750 14.14 | 2.50
.333 7.73 | 1.083 77.70 | 1.833 14.14 | 2.58
.417 12.46 | 1.167 77.70 | 1.917 10.82 | 2.67
.500 12.46 | 1.250 43.43 | 2.000 10.82 | 2.75
.583 23.45 | 1.333 43.43 | 2.083 8.55 | 2.83
.667 23.45 | 1.417 27.74 | 2.167 8.55 | 2.92
.750 60.52 | 1.500 27.74 | 2.250 6.93 | 3.00
Unit Hyd Qpeak (cms)= .141
PEAK FLOW (cms) = .090 (i)
TIME TO PEAK (hrs)= 1.167
RUNOFF VOLUME (mm)= 40.891
TOTAL RAINFALL (mm)= 80.536
RUNOFF COEFFICIENT = .508
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0003) | Area (ha)= .70
|ID= 1 DT= 5.0 min | Total Imp (%)= 90.00 Dir. Conn. (%)= 90.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .63 .07
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m)= 68.30 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 147.05 77.27
over (min) 5.00 5.00
Storage Coeff. (min)= 1.74 (ii) 4.25 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= .32 .23
*TOTALS*
PEAK FLOW (cms) = .26 .01 .271 (iii)
TIME TO PEAK (hrs)= 1.00 1.00 1.00
RUNOFF VOLUME (mm) = 79.54 44 .23 76.00
TOTAL RAINFALL (mm) = 80.54 80.54 80.54
RUNOFF COEFFICIENT = .99 .55 .94

**x** WARNING: STORAGE COEFF. IS

(i) CN PROCEDURE SELECTED
CN* = 80.0 Ia =
TIME STEP (DT) SHOULD
THAN THE STORAGE COEF'
PEAK FLOW DOES NOT IN

(ii)

(iii)

(mm) = 5.00

RAINFALL WAS TRANSFORMED TO

1.50 27.74 | 2.33 6.93 |
1.67 19.25 | 2.50 5.73 |
ha)= .63 Curve Number

rs)= .17

5.0 MIN. TIME STEP.

--- TRANSFORMED HYETOGRAPH ----

SMALLER THAN TIME STEP!

FOR PERVIOUS LOSSES:
Dep. Storage (Above)
BE SMALLER OR EQUAL
FICIENT.

CLUDE BASEFLOW IF ANY.

(CN)= 80.0
# of Linear Res. (N)= 3.00

RAIN

mm/hr

W Wwa & s Oouo o

.93
.73
.73
.81
.81
.10
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.54
.54
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| CALIB |

| STANDHYD (0001) | Area (ha)= .17
|ID= 1 DT= 5.0 min | Total Imp (%)= 99.00 Dir. Conn. (%)= 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .17 .00
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m) = 33.70 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 147.05 386.35
over (min) 5.00 5.00
Storage Coeff. (min)= 1.14 (ii) 2.10 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= .34 .31
*TOTALS*
PEAK FLOW (cms) = .07 .00 .069 (iii)
TIME TO PEAK (hrs)= 1.00 1.00 1.00
RUNOFF VOLUME (mm) = 79.54 44.23 79.18
TOTAL RAINFALL (mm) = 80.54 80.54 80.54
RUNOFF COEFFICIENT = .99 .55 .98
**x*** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(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.
| CALIB |
| STANDHYD (0002) | Area (ha)= .32
|ID= 1 DT= 5.0 min | Total Imp (%)= 99.00 Dir. Conn. (%)= 99.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .32 .00
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m)= 46.40 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 147.05 193.18
over (min) 5.00 5.00
Storage Coeff. (min)= 1.38 (ii) 2.34 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= .33 .30
*TOTALS*
PEAK FLOW (cms) = .13 .00 L1131 (iii)
TIME TO PEAK (hrs)= 1.00 1.00 1.00
RUNOFF VOLUME (mm) = 79.54 44.23 79.17
TOTAL RAINFALL (mm) = 80.54 80.54 80.54
RUNOFF COEFFICIENT = .99 .55 .98

**%%* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(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.

| ADD HYD (0207) |
| 14+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
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ID1= 1 (0001): .17 .069 1.00 79.18
+ ID2= 2 (0002): .32 .131 1.00 79.17
ID = 3 (0207): .49 .200 1.00 79.18
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD (0208) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0003): .70 .271 1.00 76.00
+ ID2= 2 (0207): .49 .200 1.00 79.18
ID = 3 (0208): 1.19 .472 1.00 77.31
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD (0209) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0004): .63 .090 1.17 40.89
+ ID2= 2 (0208): 1.19 .472 1.00 77.31
ID = 3 (0209): 1.82 .534 1.00 64.73
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| RESERVOIR (0206) |
| IN= 2---> OUT= 1 |
| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0236 .0691
.0162 .0102 | .0255 .0822
.0170 .0118 | .0272 .0950
.0194 .0255 | .0288 .1039
.0216 .0394 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0209) 1.821 .534 1.00 64.73
OUTFLOW: ID= 1 (0206) 1.821 .028 2.50 64.65
PEAK FLOW REDUCTION [Qout/Qin] (%)= 5.16
TIME SHIFT OF PEAK FLOW (min)= 90.00
MAXIMUM STORAGE USED (ha.m.)= .0967

FINISH
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Hydroworks

Hydroworks Sizing Summary

Proposed Senior Living Residential Development
60 Henderson St, Port Hope

02-04-2022

Recommended Size: HydroDome HD 6

A HydroDome HD 6 is recommended to provide 80 % annual TSS removal based on a drainage
area of 1.821 (ha) with an imperviousness of 65 % and Peterborough, Ontario rainfall for the
20 um to 2000 um particle size distribution.

The recommended HydroDome HD 6 treats 86 % of the annual runoff and provides 81 % annual
TSS removal for the Peterborough rainfall records and 20 um to 2000 um particle size distribution.

The HydroDome has a siphon which creates a discontinuity in headloss. The given peak flow of
.03 (m3/s) Is less than the full pipe flow of 21.68 (m3/s) indicating free flow in the pipe

during the peak flow assuming no tailwater condition. Partial pipe flow was assumed for the
headloss calculations. The headloss was calculated to be 208 (mm) above the crown of the
600 (mm) outlet pipe.

This summary report provides the main parameters that were used for sizing. These parameters
are shown on the summary tables and graphs provided in this report.

If you have any questions regarding this sizing summary please do not hesitate to contact
Hydroworks at 888-290-7900 or email us at support@hydroworks.com.
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The sizing program is for sizing purposes only and does not address any site specific parameters such as hydraulic gradeline, tailwater submergence,
groundwater, soils bearing capacity, etc. Headloss calculations are not a hydraulic gradeline calculation since this requires a starting water level
and an analysis of the entire system downstream of the HydroDome .

TSS Removal Sizing Summary

“ Hydrowaorks Siphon Separator Sizing Program - HydroDome @
File  Product Units CAD Video Help
11" E T

General | Dimensions | Rainfall | Ste | TS5 PSD | TS5 Loading | Guantiy Storage | By-Pass | Custom | CAD | Video | Other |

Site Parameters Units - Rainfall Station
Area (ha) I 1.821 [T us Peterborough Ontario
Impervicusness (%) I B5 ¥ Metric ‘ 1571 to 2006 Rainfall Timestep = 60 min.
Project Title |F'roposed Senior Living Residential Development Outlet Pipe
2 B [0 Siopez) [ 1
(2lines) I_.-'”B Henderson 5t, Port Hope tam. (mm) ope (%)
ETV Lab Testing Results I Post Treatment Recharae Peak Design Flow (m3/s) [ 030
HydroDome Annual Sizing Results ze Distribution
Model # Qlow (m3/5) | Gtot fn3/s) | Flow Capture (%) | TSS Removal (%) 5“‘;;““1) 7"20 5‘2365
Unavailable 03 03 86‘3:, 64‘} 0 20 265
HD 4 03 03 B’S:& 7 :L 150 20 265
HD & 03 03 B’S:& 7?:; 400 20 265
HD 6 03 03 86 % E1RA 2000 a0 265
Unavailable 03 03 B6 % 82 %
HD 8 03 03 86 % LA
HD 10 03 03 86 % 88 %
HD 12 032 03 86 % 88 %

Mote: Results vary significantly based on particle size distnbulion

TSS Particle Size Distribution
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File  Product Units CAD Video

R=1" [EL7E

General ] Dimensions ] Rainfall ] Site

TS5 Particle Size Distribution

Help

Size (um) sG LTE=
3 20 20 265 1. To change data
just click a cell and
&0 20 265 type in the new
150 20 265 value(s)
2. To add a row just
400 20 265 go to the bottom of
2000 20 265 the table and start

typing.

3. To delete a row,
select the row by
clicking on the first
pointer column,
then press delete

4. To sort the table
click on one of the
column headings

You must select a particle size distnbution for TSS to simulate TSS removal

TSSPSD ]TSS Loading ] Quartity Storage ] By-Pass ] Custorn ] CAD I Video ] Other ]

TSS Distnbutions
" Standard Design
" ETV Canada

" 0OK110

" Torento

{+ Ontario Fine

" Calgary Forebay
" Kitchener

™ User Defined

Water Temp (C) 20

Rainfall Intensity Distribution

100
——
-
L=
: A~
Z 60 et
3 /.
£ A
z 40
3 /
) /
20 7
I]I/ 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50
25 75 125 175 225 275 325 375 425 475

Rainfall Intensity (mmj/hr)

Site Physical Characteristics
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| Hydroworks Siphon Separator Sizing Program - HydroDome

File Product Units CAD Video

RI=1" E IR

Help

General | Dimensions | Rainfall Ste | TSS PSD | TSS Loading | Quartity Storage | By-Pass | Custom | CAD | Video | Other |

—Catchment Parameters

width (m) I 135
Default Width |

=z

=
5o

Imperv. Mannings n
Perv Mannings n
Imp. Depress. Storage (mm)

Slope (%) Perv. Depress. Storage (mm)

Maintenance
’7Fre|:|uem:r\.r (months) I 12

Daily Evaporation (mmiday)

Roof Runoff (m3/s)

Infiltration Regen. Rate (1/s)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNow Dec
0 0 0 254 254 231 .81 .81 254 254 0 0
—Infiltration —Catch Basins
Mazx. Infiltation Rate {mmhr) [ &5 # of Catch basins [ 2 Rﬁﬁﬂﬁﬁ,ﬁ“
catchment width.
Min. Infiltration Rate {mm/he) [107s cnment
—Controlled Roof Runoff
Infiltration Decay Rate (1/s) | 00055
Default Values

—

Dimensions And Capacities
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= Hydrowaorlks Siphon Separator Sizing Program - HydroDome @
File  Product Units CAD Video Help

Dzd3 e

General Dimensions | Rarfall | Ste | TS5 PSD | TS5 Loading | Quantty Storage | By-Pass | Custom | CAD | Video | Other |

Dimensions and Capacities

Model Diam. {m) Depth (m) Float. Vel. (L) Sediment Vol. (n3) Total Vol. (m3)
HD 3 091 122 114 03 08
HD 4 12 137 243 0§ 15
HD 5 152 168 442 11 11
HD 6 183 193 728 19 52
HD 7 213 229 1114 3 82
HD 8 244 259 1698 43 121
HD 10 305 32 3284 82 23
HD 12 166 191 5639 139 40

Depth = Depth from outlet invert to inside bottom of tank

Generic HD 6 CAD Drawing

Frame & Cover
Outlet ﬁ [:
|
He 8
E : Owerflow— .(Jr-

HydroDome Insen

Inlet  siphen— Qutlet
11 | | b
1950
- 1829 -
|
[ ; |

ETV Canada Vertfied
MIDEP Cantified Plan
NICAT Verified Profile
Independently Tested
Dimansions i mm Hydroworks HydroDome

HD & Storage Vol = S200 L

PROJECT: HOD 6 (1800mme@)
LOCATION:
REVISION DATE: 6/1/2021

HydroDome

US Patenmt 10,501,196
www frydroworks com
BEE.290.7500

TSS Buildup And Washoff
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- Hydroworks Siphon Separator Sizing Program - HydroDome

File  Product Units

DEH3 0 A

CAD Video Help

General | Dimensions | Rainfall | Ste | TSS PSD  TSS Loading | Quantity Storage | By-Pass | Custom | CAD | Video | Other |

— TS5 Buildup

[ Street Sweeping
Efficiency (%)

[[] Power Linear

[71 Michaelis-Menton

Eleporens |

~
Start Menth
]
Stop Month

Frequency (days)

TS5 Washoff

™| Power-Exponential
[] Rating Curve (no upper limit)
[ Rating Curve (limited to buildup)

Awvailable Fraction

]

May =

ep

14

—T55 Buildup Parameters
Limit (k/ha) [2802
Exponent IT

e Reset to Default
Values
TS5 Wwashoff Parameters TSS Buildup
Coefficient I 0855 ' Based on Area
Exponent IT ¢~ Based on Curb Length

’7|' £dd Erosion to TSS

Soil Erosion

Upstream Quantity Storage

=] Hydroworks Siphon Separator Sizing Program - HydroDome

(7 (=]

File Product Units

D d S @ €

CAD Video Help

General I Dimensions I Rainfall I Site

| 7S5 PSD | TSS Loading Quantity Sterage | By-Pass | Custom | CAD | Video | Gther |

Quantity Control Storage

Storage (m3) Discharge {m3./s)
o a
40 20
> 1435 3o
-

Notes:

1. To change data just click a
cell and type in the new value
(s)

2. To add a row just go to the
bottom of the table and start
typing.

3. To delete a row., select the row
by clicking on the first pointer
column, then press delete

4. To sort the table click on one
of the column headings

Clear |

Other Parameters
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= Hydroworks Siphon Separator Sizing Program - HydroDome

File  Product Units CAD Video Help

DEed3 @ A

General | Dimensions | Rainfall | Ste | TSS PSD | TSS Loading | Quantity Storage | By-Pass | Custom | CAD | Video Other |

Scaling Law HydroDome Design

[V Peclet Scaling based on diameter x depth ¥ High Flow Weir

[™ Peclet Scaling based on surface area (dismeter x diameter) I™ Flow Control (parking lot storage)
Must add GQuantity Storage Table

TS5 Removal Extrapolation

¥ Extrapolate TSS Removal for flows lower than tested
[~ No TSS Removal extrapolation for flows lower than tested

[~ Mo TSS Removal extrapoloation for lower flows or inter-event pericds

—Lab Testing

[~ Use MJDEP Lab Testing Results
¥ Use ETV Canada Lab Testing Results

—T55 Removal Results
* Reguired TSS Removal
{” Choose Model #

TS5 Removal Reguired
TS5 Removal (%) 20 Erter required TSS Removal (%)

Hydroworks Sizing Program - Version 5.5
Copyright Hydroworks, LLC, 2021
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APPENDIX E

ODAN/DETECH GROUP ENGINEERING DRAWINGS
CONCEPT SITE SERVICING
CONCEPT SITE GRADING

CROSS SECTION POND
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EX. ASPHALT (RD>
TO REMAIN

EX., SLOPE TO BE ADJUSTED
TO MATCH PROP GRADES @

FUT CBMH 3
RIM ELEV 143.05

@M.

é /—|PREIP 200mm PVC W/M|

FUT. CONC. CURB
MATCH EX. ASPHALT
(PHASE 2

PROPERTY LINE (2,001 MAX.)

FUT 600mm CSP CULVERT
(REQUIRED WHEN S/W _ PROCEEDS)

EX 600mm®
CULVERT

b FUT STM MH 1 ‘
PROP 600mm CSP CULVERT s RIM ELEV 282.95
\_ _ i 3 _ ) ) /7 - 7 P SPHALT ; i ) _@_MH M3s. < ) o |REQUIRED WHEN S/V/ PRDCEEDS;f\ ) ) E&JMT EE&@ 1242 1 z ) N 3 _ MH o o
143.06 EX. SLOPE & DITCH \ FUT. 1.4m SIDEWALK (BY OTHERS> HENDER %N RIM=142.64 T-RE PROP CULTEC / ' R s RIM=14250 @
= EHLCSOSO'PB:M CSP_CULVERT E%IELRTS/TS §EESIEBEDS\\ /’ (EX. DITCH TO BE FILLED UP) FUT 600mmd CONC. STM (PHASE 2) E I $5$26Rf§5§§°;3.00m3 FUT 600mm# CONC. STM (PHASE a%csp cuLvert| & FUT HEADWALL RIM=142.63 .
CSP CULVERT ' N _@_ e N W S S S——— e — BED LENGTH = 40.00m e —- (WHEN S/W PROCEEDS)
INV 14246 | | === P = \\ [ 7 7 BED WIDTH = 10.00m 7 ]R \\\\\\\\\
FUT CB 1 4 | GRAVF—FPGF BOTTOM OF CHAMBER 141.173m A ‘& 5 .
RIM ELEV 144.26 %, & TOP OF CHAMBER 142.083m 5 o Nl
PROP CB 16 Lo o PROP_STM MH 7 CONTRACTOR TO PROVIDE SHOP DWGS. 7 Q‘// S e
RIM ELEV 142.70 it - = RIMELEV-—H310-—Ff—e e — = — = T = = I : \ = FUT 600mm@
S INV_EL 14157 N INV EL 14147 ‘ ‘/ | | I CSP CULVERT
SWINV' EL 14187 FUT. 1.5m SIDEWALK (BY OTHERS) INV_141.45 2
. )
R —— ;RDE}DC 27.88m 250MM@B -mmmmmmm ? PROP SAN7A———|—==—=====————== ~— PROP_CB 2
- STM @ g — RIM ELEV 14234
375 RIM ELEV 143.07 R = W_INV EL 14147
- SW_INV EL 140.2 . ' o
N PROP_SWALE RIM ELEV 142.77 I 02Y% PROR 65.17h 250Mm@ PVE STM e 020
N SW_INV EL 14157 i w9 PROP_CB 10 I
i ! PROP. 0.8m ud S PROP CBMH 10 RIM ELEV 14285 Sa. PROP STM MH 4
LI -— 1 CURB OPENNING ? RIM ELEV 142.82 N INV EL 14165 J 0‘0 X RIM ELEV 142.78
— \ | \ '. I 3000 NW INV EL 14140 Y N .
" ‘ ', | ; 1 A : ! 7 © L —E INV EL 141,43
'. '. . ; I od 2k S INV EL 14145 e < SR / W INV EL 14117
I, ". N B ‘ll i ° © o N INV EL 14117
> — 1 S R— |~ .l PROP 12.78m 600mmo O
— PROP 2.52m 250mm@ PROP 10.10m 230mma|] | CONC STM @ 0.30% Q4
PVC STM @ 0.30% \“ | D PVC STM @ 196% I PROP STM MH © N
[ | 'I RIM ELEV 14325
__EIRIE PEE§V7142 77 I ' g\é/ III\II\I\\// S_' 114?115?; %
SE INV_EL 14134 N 1 || NE INV EL 14137 ” ﬂ :
[PROP_SWALE (TYP) | \ 11 \IEUCTIEIN ACCESS)_ | ; </ EL E\. 2
EF é — ] | Om MUZ MAT) | ( (
N e DETAIL O [~ \
i 1 DC
143.3 L FEE |
1 \ i
I 855m |~ | L2 1 | T | 2
. \ o) ! 2 Ef
] | \ @ PROP SIAMESE 7 (
~ : | % CONNECTION -
@ do o 1L FFE. :
< j/J— ENE >] || g 5
——————————————————————————— = \
r I R |_E;J " " \ 3 14360m - 3 é
‘ S
| ¢ g | I I — — e i
| i . : < <:] = - 2
# PVC STM @ 0.30% 3 |5' I © — AN : 3 S
, 250mm : =
PROP CB 15 PROP 28337 | a o '| 3 PROP 13/39m 200mn® MID—RISE WELLINGS o 3 %
RIM ELEV 142.90 S 1S PVC SAN @ 2.00% S s
SE_INV EL 14136 . ES |% , 1 ' ® INV_@ CAP 141.40 4 STORYS 74 UNITS = 9 3
. \ | \ 1 = 3 £ =
‘| | < PROP CB 18 ‘| g PROP 15.72n 200nn@ | s 5 ;
! — I o ____IRIM ELEV 14305 & : PVQG STM @ 275% i o a4 4 d
IL ﬁ |(/) > SE INV EL 14155 /71NV @ CAP: 141.60 % % = /A 2
- > - PROP CB 1
M) =z 5 PROP 4.25n 250nn@ - — 2 - j
o P kst e ] l —f g7 ] —— 2 3 I S
S o PROP 2.53m 250mmn® 3 e PROP 8.50m 250mm® '
< PVC STM e 2.00% STM INV=141.22 PVC STM @ 0.30%
B (S — =
< D TR | SAN OBV=139.29 PATIO 0
f < | M= RIM ELEV 143.00 | X \ PROP STM MH 2 o g TS SE
! F F E ~— F E SE_INV EL 14150 NC SIDEW RIM ELEV 142.96 8
- LD J K. T ] 1.5M CO W INV EL 14074 3 RIM ELEV 142.90
PROP_ARMOUR A ‘ | > - PATIO SNV EL 14057 .5M CONC SIDEWALK "IN INV EL 13850
STONE WALL - m ' A NE INV EL 14117 W_INV EL 13847
MAX HEIGHT 1.0m ' T . [T_]__1 ‘3 > Q! " .
PROVIDE RAILING . | k=N
i e = A
HEIGHT EXCEEDS 0.6m - | RIM ELEV 14283 | M NE INV EL 14113 PROP_SAN 4A V\
- ] SE INV_EL 14123 | ISw INV EL 14110 RIM ELEV 14304 DC , - , ‘ =141[13 &
| | NW INV EL 14145 . NW INV EL 139,14 SAN |:|Bv=13§ 76 : o
= PROP 2.52m 250mma) - S INV EL 139.11 . PR , . OSED 1.
|PR|:|P SWALE (TYP) PVC STM B 0.30% B <% NE INV EL 14113 —— —— — L I I S — _DPﬂSSLEOOﬂ'@ﬁ/C_SAN_@OJ&A —— o — nr CORTEN
— c | ~ PROP FH 2 o G | — e —— — — WIDE ~oRIDGE TBD
- = 1, :\’—L FLEL 14331 bon e & - PROP_76.04m 600mmg CONC STM @ 0.30% STEEL B
= . g [ — - \ z3 o —
| > r o | - " || o3 Q\?Q /. Y o . . oC e c PROP 2.04m 250mm@ PVC
™ 4 . T
. \ ‘; =) o ‘. \ o9 * \\/ 200 o L1 D Dc STM @ 207 W/RISER DC 7 S A O T
| i' " l SPROP SAN SA | - Ly = O A ¥ / ' _ PROE_200mm PYC W/-T— —1 / '
\ ! © —— | | I
. o RIM ELEV 143.10 T3 EIRhIIfI PEI_SEA\'\/I f’z?3 02 Ca??\ %‘? —EEHE 181#49% %0303/@ PROP CB 3 3& : PROP_STM VH 3 PROP. RETAINING WALL
y NE INV EL 13969 ' P - - N yAQ '
R S INV EL 13966 | , N_INV EL 139.28 ~ PROP 4.72m 250mm@ Y RIM ELEV 14280 D s RIM ELEV 14316 DESIGN BY OTHERS
. TR 222 ' — SIDE)se NV EL 13926 S ER —|[PVC STM @ 8.00% ] = E INV EL 141.30 PO ES | N INV EL 14100 WHERE HEIGHT EXCEEDS 0.60m
AP L — PROP 54240 200mmd@ PVC SAN —— [] @ ] 2R SS | EINV EL 14103 PROVIDE RAILING.
PROP 10.09m 600mm® NI BN B S S B S BN EEae SES S E— _— o e . —— *‘ RIM ELEV 142.77 vU v@ © O _O_0© © © = © l__ > o SW_INV EL 141.28] 1+ |WHERE HEIGHT EXCEEDS 1.00m
CONC STM @ 0.17% PROP 35.26m 600mm@ CONC STMh 0.30% SW_INV EL 14127 VAR Y/ = v v © A © © © o fe | STRUCTURAL ENG. TO DESIGN, SIGN
PORP AV 2 | . © Y 25 15z | & STAMP DRAWINGS FOR PERMIT &
EIh;N\E/LI-IZ-:\Ii mg.gg \ PROP 2.52m 250mmdl - ‘ PROP 35.94m 600mm@ CONC STM @ 0.30% EIREPELSI_:Ty ;4:'3 87 28 29 50 31 S 392 23 30 APPROVALS BY TOWN/CITY (TYP.)
: DC_ DC DIPVC STM @ 8.00% DC DC DC \ N INV EL 14070 & 35 34 39 36 |&§ l v';,%gPOSED 1.5
) O ASAHAL
PROP 200nm BPVC W/M E INV EL 140.70 |- & WAL AT
e ] N : ‘ - ] —| RROP 200nm_PVC W/M _/ . W INV EL 140.67 BILOCK |7 £ BILOCK |8 oo A KWAY| 1gp
TOTAL VOLUME 59916 m3 PROP STM MH 6 PROP CB 5 9 PROP_STM MH S ES = ! e F F E: 14 r; 45 iy B | 5
BOTTOM ELV. 140.93m \_RIM ELEV 143.08 RIM ELEV 14271 S ﬁlth\E/LI-IZ_:\( 125-885 s PROP ORIFICE N ) . 9. m c I
TOP ELV. 142.40m S INV EL 140.92 E INV EL 14121 = ‘ 0 PLATE 100mm n STM INV=141.34
1] N INV EL 140.95 © RN £® [ @ F.F.E.|[143.40m ! SAN OBV=138.54
© NE INV EL 14107—6—6—® © ® = L N © o—6—6 s - o= PROP 3.20m 150mm® Q !
\Y \VARY/ \Y = v v vvS © vy ~e|// [PVC STM @ 030% & | PROP CB 11
=] 1
e —— [ a© , @
o z . & [ L{RIM ELEV 14251
> PROP STM CBMH 1 g5 ! —— ' - - . , , : ]
v 17 18 19 20 & 22 23 24 25| [RiM ELEV 14292 ey E— i [PROP_OGS 1 B N 18 i : ! ’ SR VN I NE_INV EL 14136
21 s E INV EL 14062 H RIM ELEV 14289 [  ——— b e — i 1--6.0M_BETBACK L Il ) 1 : —
: EINV EL 14062 [ NNV EL 140581 SROP OB 13 EIRSPELSEA\I\/I 12‘?2 . EX DITCH INV=14058
BLOCK |5 ? BLOCK |6 W INV EL 140.85 R S INV EL 140,596 RIN EFEY 14250 E INV EL 13826 PROF SAR TRVEIS840
PROP, RETAINING WALL o beeeee N R e s e = — === m === ———— =l i : W _INV EL 138.23
A T T s T T T T 7 Trar 7 77 2o ryarerremoos s I — = = BI It ———— = — 8334 ————c======== '
£ 4 . S S - —————— - o o o 7 .
E/I-I:-I?EISI-E\I I-]?IZYIGI?-ITI'HI-IZS(SCEEDS 0.60m F F E 143 30m ﬁ F-F-E . 143 -30m c' \ f‘ PROP 6.67m 600mm® e v “ L orerrrs < ” —— | [PROP 10.00m 200mm@
PROVIDE RAILING, L T . @ ! CONC STM @ 0.30% PVC SAN @ 0.70%
WHERE HEIGHT EXCEEDS 1.00m —f ! 7 , PROP_HW 1 PROP SAN 1A
STRUCTURAL ENG. TO DESIGN,| 4 & PROP 1L16m 250mm@ ! h ) RIM ELEV 142.06 RIM ELEV 14126
SIGN & STAMP DRAWINGS FOR| |§ ¥ pvc sTM @ 272z [T~ / D N INV EL 140.54 SaLE o as L {EX S INV EL 13811 (BY PLAN
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