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1.0 INTRODUCTION AND BACKGROUND

11 Overview

S. Llewellyn & Associates Limited has been retained by Madan-Arianna Developments
Inc. to provide Consulting Engineering services for the proposed development at 7525
Garner Road in the City of Niagara Falls (see Figure 1.0 for location plan).

The 0.81ha site is bound by Garner Road to the east, existing wood lot and wetlands to
the west, and existing residential lands to the south and north. The proponent proposes
to construct three (3) 3-storey stacked townhouse blocks with a total of 51 units. The
proposed development also includes associated asphalt driveways, concrete curbing,
and landscaped areas.

This Functional Servicing and Stormwater Management Report will provide detailed
information of the proposed stormwater management and functional servicing scheme for
this development. Please refer to Site Engineering Plans prepared by S. Llewellyn &
Associates Limited and the Site Plan prepared by Jansen Consulting for additional
information.

1.2 Background Information

The following documents were referenced in the preparation of this report:

Ref. 1: The City of Niagara Falls Engineering Design Guidelines Manual (April 2016)

Ref. 2: City Standards for Site Planning (April 1992).

Ref. 3: MOE Stormwater Management Practices Planning and Design Manual, Ministry of
Environment (March 2003).

Ref. 4: Erosion & Sediment Control Guidelines for Urban Construction (December 2006).
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Figure 1.0 — Location Plan

2.0 STORMWATER MANAGEMENT

The following stormwater management (SWM) criteria will be applied to the site, in
accordance with the City of Niagara Falls requirements:

Quantity Control
The stormwater discharge rate from the proposed site shall be controlled to the pre-
development condition discharge rate for the 5-year storm event.

Quality Control
The stormwater runoff from the proposed condition site must meet Level 2 (Normal)
stormwater quality control (70% TSS removal, 80% average annual runoff treatment).

Erosion Control
Erosion and sediment control measures will be implemented in accordance with the
standards of the City of Niagara Falls and NPCA.
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21 Pre-Development Conditions

In the pre-development condition, the 0.81ha site consists of 4 existing garages, gravel
driveway, wooded and grassed area. A portion of the site sheet drains east towards
Garner Road where runoff is captured by the existing 900mmg storm sewer along Garner
Road. The remainder of the site sheet drains west to the wetlands.

Two catchments area, catchment 101 and 102 have been identified in the existing
condition. Catchment 101 represents the drainage area from the site, which is captured
by the existing 900mmg storm sewer along Garner Road. Catchment 102 represents the
drainage area which sheet drains towards the wetlands. See Table 2.1 and the Existing
Condition Storm Drainage Area Plan in Appendix A for details.

Table 2.1: Pre-Development Catchment Areas

Catchment Description Area Percent Run-off
ID P (ha) Impervious Coefficient
101 To Garner Road 0.52 10% 0.31
102 To Wetlands 0.29 0% 0.25

The existing conditions discharge from the site was calculated for Catchment 101 using
the Rational Method based on the above runoff coefficient (C) and the City of Niagara
Falls storm intensities at a time of concentration of 10 minutes (Tc=10min). An example
of the 5-year calculation for Catchment 101 is shown below and a summary can be found
in Table 2.2.

2.78CiA=2.78(0.31)(84.02 mm/hr)(0.52ha)
37.7 I/s (0.0377 m3/s)

Q 5-yr (Catchment 101)

Table 2.2: Pre-Development Condition Site Discharge

Storm Event

Catchment 101
Runoff (m?%/s)

Catchment 102
Runoff (m?%/s)

5-Yr Event

0.0377

0.0169

2.2 Post-Development Conditions

The proposed development consists of constructing three (3) 3-storey stacked townhouse
blocks with a total of 51 units including associated asphalt driveways, concrete curbing,
and landscaped areas. It is proposed to service the site with a private storm sewer
system, designed and constructed in according to the City of Niagara Falls standards.

Three (3) catchment areas, Catchment 201, 202, and 203 have been identified in the
proposed condition. Catchments 201 represents the drainage area which is captured
from the roof of the proposed building, asphalt surface, concrete walkways and
landscaped areas and will outlet via the proposed storm sewer and discharge to the
existing 900mmg storm sewer along Garner Road.

Catchment 202 represents the uncontrolled drainage area, which sheet drains to the
municipal right of way and is captured by the existing 900mmg storm along Garner Road.
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Catchment 203 represents the uncontrolled drainage area, which sheet drains to the
adjacent wetlands. See Table 2.3 and the Proposed Condition Storm Drainage Area Plan
in Appendix A for details.

Table 2.3: Post-Development Catchment Areas

Catclrlgment Description Area (ha) | Percgnt Rur_lo_ff
mpervious Coefficient
201 Controlled to Garner Road 0.49 93% 0.86
202 Uncontrolled to Garner Road 0.07 0% 0.25
203 Uncontrolled to Wetlands 0.25 0% 0.25

2.2.1 Water Quantity Control

It is required to restrict the 5-year post-development discharge rate from the subject site
to the b5-year pre-development discharges rate. Stormwater quantity control for
Catchment 201 will function through an 100mmg orifice plate located within MH2. The
orifice plate will restrict discharge from the site to the allowable discharge rate. Details of
this design can be found on the Preliminary Site Servicing Plan, prepared by S. Llewellyn
and Associates Limited. A summary of the stage-storage-discharge characteristics and
proposed discharge rates for the proposed condition can be seen in Table 2.4 and
Appendix A.

Table 2.4: Proposed Condition Stage-Storage-Discharge for Catchment 201

Elevation (m) Storage (m?®) | Discharge (m?/s)
178.62

(Orifice Invert) 0 0.0000
180.60

(Top of Grade) 0 0.0290
180.65 1 0.0294
180.75 25 0.0301
180.80 64 0.0305
180.85 133 0.0308

The maximum discharge rates for Catchments 202 and 203 were calculated using the
Rational Method based on the proposed condition runoff coefficients for the 5-year storm
event. Additionally, the 5-year storage volume for Catchment 201 was calculated using
the Modified Rational Method (MRM). The proposed discharge rate and required storage
volume is summarized in Tables 2.5 and 2.6 below and in Appendix A for details.
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Table 2.5: Proposed Condition Stormwater Discharge (To Garner Rd)

Catchment 201 | Catchment 202 Total Allowable
Storm Controlled Uncontrolled Discharae | Discharge Required
Event Discharge Discharge 3 9 3 9 Storage (m3)
(m3s) (m3s) (m3/s) (m3/s)
5-Yr 0.0308 0.0029 0.0337 0.0377 60

Table 2.6: Proposed Condition Stormwater Discharge (To Wetlands)

Storm Catchment 203 Catchment 102 Change
Event (Proposed Discharge) (Existing Discharge) (% )g
(md/s) (md/s) ?
2-Yr 0.0124 0.0133 -6.8
5-Yr 0.0158 0.0169 -6.5
10-Yr 0.0200 0.0215 -7.0
25-Yr 0.0208 0.0223 -6.7
100-Yr 0.0251 0.0270 -7.0

This analysis determined the following:

e The post-development condition discharge rates to Garner Road will not exceed the
pre-development condition discharge rate during the 5-year storm event.

o Sufficient stormwater storage is provided on the surface of the asphalt parking lot. A
total storage volume of 133m? is provided while only 60m? of storage is required
during the 5-year storm event.

e The post-development condition discharge rates to the wetlands will not exceed the
pre-development condition discharge rates.

2.2.2 Water Quality Control

The proposed development is required to achieve a “Normal” (70% TSS removal) level of
water quality protection. To achieve this criteria, discharge from Catchment 201 will be
subject to treatment from a HydroStorm oil/grit separator before ultimately discharging to
the existing storm sewer system along Garner Road. The HydroStorm sizing software
was used to determine the required size of oil/grit separator unit for the site. It was
determined that a HydroStorm HSS5 will provide 71% TSS removal and 98% average
annual runoff treatment. See HydroStorm unit sizing procedures in Appendix B for details.

As part of a treatment train approach, Flexstorm Inlet Filters have been proposed within
the proposed catchbasins in the asphalt driveways. The installation of the Flexstorm Inlet
Filters will contribute to the removal of TSS and the capture of floatables within the
catchbasins. Technical information regarding the Flexstorm Inlet Filters can be found in
Appendix B.
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HydroStorm units and Flexstorm Inlet Filters require regular inspection and maintenance
as per the manufacturer’'s specifications to ensure the units operate properly. See the
Maintenance Manuals in Appendix B for details.

2.2.3 Sediment and Erosion Control

In order to minimize erosion during the grading and site servicing period of construction,
the following measures will be implemented:

e Install silt fencing along the outer boundary of the site to ensure that sediment
does not migrate to the adjacent properties;

e Install sediment control (silt sacks) in the proposed catchbasins as well as the
nearby existing catchbasins to ensure that no untreated runoff enters the existing
conveyance system;

e Stabilize all disturbed or landscaped areas with hydro seeding/sodding to
minimize the opportunity for erosion.

To ensure and document the effectiveness of the erosion and sediment control
structures, an appropriate inspection and maintenance program is necessary. The
program will include the following activities:

¢ Inspection of the erosion and sediment controls (e.g. silt fences, sediment traps,
outlets, vegetation, etc.) with follow up reports to the governing municipality; and

e The developer and/or their contractor shall be responsible for any costs incurred
during the remediation of problem areas.

Details of the proposed erosion & sediment control measures are provided on the
Preliminary Site Erosion and Sediment Control Plan.

3.0 SANITARY SEWER SERVICING
3.1 Existing Conditions

There is an existing 375mmg sanitary sewer, which flows south along Garner Road and
outlets to Brown Road.

3.2 Sanitary Demand
Sanitary discharge from the proposed site was estimated in accordance with the Niagara

Region Master Servicing Plan. Table 3.1 below summarizes the sanitary sewer discharge
rate from the subject lands.

Table 3.1- Post-Development Sanitary Sewer Discharge

. Avg. , D
Site Area Population # | Demand B Peakln% Infiltration Peak Flow E (lI/s)
(ha) (Iis) Factor (I/s)
0.81 153 persons 0.45 4.0 0.23 2.03
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A Population = 51 units x 3 persons/unit = 153 persons

B Average demand (q) = 255 I/cap/day

C Peaking Factor (M) = (1+(14/(4+P°5))) with P expressed in thousands Min. 2.0, Max. 4.0
D Infiltration flow based on 0.286 I/ha/sec infiltration rate x Site Area

E peak Flow = (Average Demand x Peaking Factor) + Infiltration

3.3 Proposed Sanitary Servicing

The proposed site will be serviced by a 200mmg sanitary sewer system, and will be
designed and constructed in accordance with the City of Niagara Falls standards.
Drainage from the proposed sanitary sewer system will discharge to the existing 375mmg
sanitary sewer along Garner Road.

The minimum grade of the proposed 200mmg sanitary sewer will be 0.5%. At this
minimum grade, the proposed sanitary sewer will have a capacity of 0.023 m3/s (23 I/s).
Therefore, the proposed 200mmg sanitary sewer at a minimum of 0.5% grade is
adequately sized to service the proposed site.

4.0 DOMESTIC AND FIRE WATER SUPPLY SERVICING

41 Existing Conditions

The existing municipal water distribution system consists of a 250mmg watermain along
Garner Road. There is an existing fire hydrant fronting the site on Garner Road.

4.2 Domestic Water Demand

Water demand for the site was estimated in accordance with the Ministry of the
Environment Design Guidelines for Drinking-Water Systems. Table 4.1 summarizes the
domestic water demand requirements for the Average Daily, Maximum Daily and Peaking
Hourly demand scenarios.

Table 4.1: Post-Development Domestic Water Demand

A\Ige;ﬁge Max. Daily | Max. Hourly | Max. Daily Max. Hourly
Population # y B Peaking Peaking Demand E Demand F
Demand e D
Factor Factor (I/s) (I/s)
(I/s)
153 persons 0.48 4.9 7.4 2.35 3.55

A Population = 51 units x 3 persons/unit = 153 persons

B Average Daily Demand = 270 l/cap/day

C Max. Daily Peaking Factor = 4.9 (refer to Table 3-3 from MOE Manual)

D Max. Hourly Peaking Factor = 7.4 (refer to Table 3-3 from MOE Manual)

E Max. Daily Demand = Average Daily Demand x Max. Daily Peaking Factor

F Max. Hourly Demand = Average Daily Demand x Max. Hourly Peaking Factor

S. Llewellyn & Associates Limited Page 7 of 9
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4.3 Fire Flow Demand

Fire flow demands for development are governed by a number of guidelines and criteria,
such as the Water Supply for Public Fire Protection (Fire Underwriters Survey, 2020),
Ontario Building Code (OBC), and various codes and standards published by the
National Fire Protection Association (NFPA). The Fire Underwriters Survey - 2020 was
used to determine the required flow rate for the proposed development which was based
on the worst-case scenario which is Block 2.

There is an existing fire hydrant fronting the site on Garner Road which does not meet the
required 90m separation to the building face of the proposed buildings (as per Sentence
3.2.5.5 of the 2020 Ontario Building Code). Therefore, an additional private hydrant is
proposed for the development.

The stacked townhouse blocks are non-combustible construction buildings (C=1.5), with
limited-combustible occupancy (15% correction) and no sprinkler system (0% correction).

Exposure components for Block 2 are based on the following:

North Face: 0% correction (30m+)

South Face: 10% correction (20.1 to 30m)
East Face: 15% correction (10.1 to 20m)
West Face: 15% correction (10.1 to 20m)
Total: 40%

An estimate of the required flow rate for the proposed building can be found in Appendix
C. The flow rate was determined in accordance with the Fire Underwriters Survey — 2020
Water Supply for Public Fire Protection. It has been determined that the required fire flow
for the site is 17000 I/min (283 I/s).

There is currently no hydrant flow test data available. A flow test will be completed at a
later date and the results will be provided in an updated report.

44 Proposed Water Servicing and Analysis
The proposed development will be serviced with a 200mmg watermain feeding off the

existing 250mmg watermain along Garner Road. The municipal watermain and fire
hydrants will supply firefighting water for the development.
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5.0

CONCLUSIONS AND RECOMMENDATIONS

Based on the information provided herein, it is concluded that:

The development be graded and serviced in accordance with the Preliminary
Grading and Erosion Control Plan and Preliminary Site Servicing Plan prepared
by S. Llewellyn & Associates Limited;

A 100mmg orifice plate be installed as per the Preliminary Site Servicing Plan and
this report to provide adequate control to the Garner Road storm sewer;

The development be graded in accordance with the Preliminary Grading Plan and
this report to provide adequate stormwater storage;

A Hydrostorm HS5 oil/grit separator, or approved equivalent, and Flexstorm Inlet
filters be installed as per the Preliminary Site Servicing Plan and this report to
provide effective stormwater quality control;

The proposed sanitary and water servicing system be installed as per the
Preliminary Site Servicing Plan and this report to adequately service the proposed
development;

Erosion and sediment controls be installed as described in this report, and as per
the standards and specifications of the City of Niagara Falls;

We trust the information enclosed herein is satisfactory. Should you have any questions
please do not hesitate to contact our office.

Prepared by:

S. LLEWELLYN & ASSOCIATES LIMITED

M.Tran, B. Eng. S. Nelson, P. Eng.

S. Llewellyn & Associates Limited Page 9 of 9


MikeT
Snapshot


APPENDIX A
STORMWATER QUANTITY INFORMATION




\24043\Working\Current\24043 — DAPS.dwg

S

21 AM — Mike Tran

41:

9/24/2024 8

06)

N
x

£X. WOOD
GARAGE

¢ o
S

EX. 1 STOREY
ALUMINUM
SIDING
BUILDING

#7493

ﬁ&% /&0
%,
4 o
>
=
>

PHALT,

42
07

IS
EX. GRAVEL & T

DRIVEWAY
3 )
\

y

B
e

AEX;
ZEDCE 0P
&

TE

/G=180.30
~ INV.179.30

S
N
x

o
KS
x

EX. METAL CLAD
GARAGE

ANVILIM 40 3903 X3

EX. WOOD
GARAGE

EX. GRAVEL

oRvewaY & T
\

_

N
X g

o
® EX. SWALE
e 2T

EX. 11/2 STOREY
CONCRETE BLOCK
BUILDING
GARAGE
#7525

EX. GRAVEL
A "DRIVEWAY
%0

EX. SAN MH
T/6=180.59
N. INV. 176.99
S. INV. 176.96

JEAN

A

(o) O
X o
. oo oo SE ]
%
=

% [u]
A
S

EX. 250mme WTM (APPROX. LOCATION)

EX, OVERHEAD WRE
%\4 EX.
Sy up

ﬁ

EX. EDGE OF ASPHALT

EX.|
PE[‘;:@

&

EX. BC
EX. CENTRE LINE OF PAVEMENT

1

EX. DCB Q?th
/6=180.37 93@

GARNER ROAD

EX. CONCRETE SIDEWALK
>

EX. OVERHEAD WIRE

EX. 800mme STM @ 0.18%

EX. 250mmg¢

S™™M @ 1%)%\

o
Y
=
2

LEGEND

201

0.72

95

0.88

DRAINAGE AREA I.D.
DRAINAGE AREA (ha)

PERCENT IMPERVIOUS
RUNOFF COEFFICENT

X T/6=180.24
o E. INV. 178.90 ¢}

Dfe— — e — e

EX.
VJ

EX. 2 STOREY
VINYL SIDING
BUILDING
#7557

DRAINAGE AREA PLAN

SCALE: 1:500

PRE—-DEVELOPMENT STORM

PROJECT No.: 24043

PROJECT: 7525 GARNER ROAD, NIAGARA FALLS

S. LLEWELLYN & ASSOCIATES LIMITED
CONSULTING ENGINEERS

Tel. (905) 631-6978

( Website: www.sla.on.ca
email:

info@sla.on.ca

3228 South Service Road, Suite #105 East Wing, Burlington, Ont., L7N 3H8




S:\24043\Working\Current\24043 — DAPS.dwg

6/18/2025 3:48:39 PM — Mike Tran

Ng
oy
QOOQ\&\A'J
EX. 1 STOREY
ALUMINUM
SIDING
BUILDING
#7493
q’b\
O
sﬁ ( MH; @0'@ s &QAQ @Q@
& HYDROSTORM HSS)| %~ ©
R N 7 A | gegmer
R o & MH3 E.INV. 178.57 fky N |2 | REPLACED WITH
& PROP. BARRIER CURB (TYP.) g & [Comra N (OPSD 701.010) W.INV. 178.60 P E | DEPRESSION. CURB
X (AS PER OPSD 600.110) X’ * |(oPsp 701.010) x /618070 | —— —— & R B
& x T/G 180.60 EINV. 17875 | CB2.1 ex. 2somme 0 | &l | CONNECT PROP. 13.0m—250mm#é ST}
" PROP. LANDSCAPE £X. WO0D 3 WINV. 178.78 | OPSD 705.010 S™M ©1.0% s © 0.5% TO EX. 900mm¢ STM SEWER
x CARAGE [|EINV. 178.93 K 8 < ©
& PROP. MOLOKS SCREEN © &' |WINV. 178.96 . S.INV. 178.97 o /T [1/6 180.60 %;fé Jf\%@ (AS PER CITY OF NIAGARA FALLS
A N & <& k K X
o o S.INV. 179.00 ‘ S INV. 179.1 STANDARDS)
N &£ N & © i L2l swA RN EX. INV. £178.04
& ) il ey WA g Lo |l PROP. INV. 178.50
b o % N 2
: — . T /G=480.3 |
=P 4 NN o ® o] 179.
S 3 e $ 1 100mmo ORIFICHl . X \ox ef. o5as
& . 7 B & PROP, ASPHALT 1N BRIVEWAY S S PR v NYAR S % . \
x I : & PARKING AREA @ JSRoP. i.0m—250mBs 1 r[ 50 | .
2 d (m) S™™ @ 1.0% Ky EYET N | %0(0
( % % 0 EX.| 0 A NGl - P o )
\ 30.0m—375mms STM @ 0.5%__ & Z ] £x_ 30.5m-375mme STM @ 0.5% /0 "DRIEWAY g \
> x x GARAGE x & S EX. SAN MH
CBMHS)] 5 £ REMAINS \% de. = T/G=180.59
(OPSD 705.010)| [ K o o 2 . RS 2 N. INV. 176.99
E;I;{\j; :gggg @\'00 & 'éi;%sé: HA &0-“ \%Q?’ o £ & B8 tz\% "( S. INV. 176.96
S.INV. 179.15 o)y~ . = A A Ex ;
O~ O sl
O 7 PROP. 3.0m-250mme & S |
& % STM @ 1.0% 25 |
K
* S ex. 1| /2 MH2 2 |
s— —ll & CcON E/TE BiocH (OPSD/G ?1831707) 0 & ' ™\ ‘
TCOTNG g N
© 2 pRAGE E/NV. 178.62 R I |
PROP. BIKE o V= SN 17865l Ul S = =l |
RACKS & YA NN & 3 Al <8 EX. OVERHEAD wirg
“ I _r x 9 / J & 4 y * C fR&n & \%5 b“r%\é ?’(’
3 - = o =
5 L& > _} : c5 > Tle
S PROP. MAILBOXES A | |(OP'SD 705.010)| ¢, 2 B
® K /G 180.70 |5 > g g O
= 2 Z ) 5 d L Ifuv. 179.20 W 4 R
% R o > o £ 0 $ T o~ 12z o <
s N s S® c Il BLOCK 1 55 E o
e x € H PROP. 3—STOREY <
2 ° £ o 2 18 STACKED TOWNS jJf ﬁi} s ¢ £ o
8 c! 3 ] E® Z UNIT # FFE=181.46 s [\l 8 Iz
s = 9 | BLOCK 3 = UNIT #2 FFE=182.45 p| I8 ¥ o
9 = =] PROP. 3—STOREY 18 I0 BFE=178.00 b 0.4 S %
S = €| Il
< S o & STACKED TOWNS (b | ¢ o TREE s | L
3 g Z 2 — UNIT #1 FFE=181.46 o R S & > L b 3.00m ROAD [ =
> o UNIT #2 FFE=182.45  p]|. o & K " @ « K \\7 L WIDENING o
H = E BFE=178.00 M | [~ PROP. 3.0m—250mms¢ M R |
S o g x — £ STM © 1.0% 3 L EX. D08 | A <
& 3 <\ N 842 < >} /6=180.57 45" 0 \
5 H B : T cops ¢ = s | O
1 ~ o oo ~ A A R
= X . j« . B I
8 g o NIE NNy, 179,20 A - & ? & | 218l . ¢
n —_ .. x X prd (/)
o i PROP. 1.5m-250mms __| ~]_l(opsp 705.010), > ﬁ B P Jf&g 2
P £ * 1 T/G 180.70 g = g
x - S NV. 179.20 81 o || &
4 .
g z R / > / s Y|
o S ™ gl
@ =
a | | © .RE.E?: < i
— W S O BEX.
; L < e & - s 250mie ”bq,ﬁ' FH e Y
¢ 5 | < 50mmg¢_BLOWOFFL 4 @ ' 5 x | o
- : S X
- 5 [EOmm® BLOWOFF] I e i — — i3 => &
& o S — *— B &
& N EX._SW e s - T/G=180.24
— N ___ e = = MH7 & o E. INV. 178.90 gy [
= MHE | (OPSD 701.010) & ~ I &
: & o 701.010)|x T/G 180.87 & & NS
b © 80 & NINV. 179.2 &K &% [Ts
2 N . < B 01/5,%
2/ 202 e : %
N 3
M x & EX.
> / upP
& O O 7 EX. 2 STOREY
M VINYL SIDING
S x BUILDING
N \ #7557
* 9 /
0.25

LEGEND POST—DEVELOPMENT STORM
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7525 Garner Road
Niagara Falls, ON

RUNOFF COEFFICIENT CALCULATIONS

PRE

Catchment 101 Drainage
Drainage Area #:
Roof/Building Area (m?):
Asphalt/Conc. Area (m?):
Gravel Area (m?):
Grass Area - Pervious (m?):
Total Area (m?):

Impervious
Pervious
Site

Catchment 102 Drainage
Drainage Area #:
Roof/Building Area (m?):
Asphalt/Conc. Area (m?):
Gravel Area (m?):
Grass Area - Pervious (m?):
Total Area (m?):

Impervious
Pervious
Site

POST

Catchment 201 Drainage
Drainage Area #:
Roof/Building Area (m?):
Asphalt/Conc. Area (m?):
Gravel Area (m?):

Grass Area - Pervious (m?):
Total Area (m?):

Impervious
Pervious
Site

Catchment 202 Drainage
Drainage Area #:
Roof/Building Area (m?):
Asphalt/Conc. Area (m?):
Gravel Area (m?):
Grass Area - Pervious (m?):
Total Area (m?):

Impervious

Pervious
Site

Project: 24043

101
362

177
4644
5183

504
4679
5183

102

2906
2906

2906
2906

201
1621
2930

323
4874

4551

323
4874

202

o

693
693

693
693

C-Value

0.90
0.90
0.80
0.25

0.10
0.90

C-Value

0.90
0.90
0.80
0.25

0.00
1.00

C-Value

0.90
0.90
0.80

0.25

0.93
0.07

C-Value

0.90
0.90
0.80
0.25

0.00
1.00

Catchment 203 Drainage

Drainage Area #: 203
Roof/Building Area (m?): 0
Asphalt/Conc. Area (m?): 0
Gravel Area (m?): 0

Grass Area - 2592

Pervious (m?):
Total Area (m?): 2522

Impervious 0
Pervious 2522
Site 2522

C-Value

0.90
0.90
0.80

0.25

0.00
1.00



7525 Garner Road
Niagara Falls, ON

b
STAGE-STORAGE-DISCHARGE CALCULATIONS S, LLEWELLYN & ASSOCIATES LIMITED
Catchment 201 CONSULTING ENGINEERS
Outlet Device No. 1 (Quantity)

Type: Orifice Plate
Diameter (mm) 100
Area (m?) 0.00785
Invert Elev. (m) 178.62
C/L Elev. (m) 178.67
Disch. Coeff. (Cq) 0.6
Discharge (Q) = CaA(2gH)"
Number of Orifices: 1
SWM Pond Volumes Outlet No. 1
Additional Additional Active
Incremental Incremental Cumulative Storage
Elevation Area Underground Surface Volume Volume H Discharge
m m? m? m? m? m m®/s

Top of Grade 180.60 0 0.0 0 0 0 1.930 0.0290
0.05m Ponding 180.65 43 0.0 1 1 1 1.980 0.0294
0.10m Ponding 180.70 190 0.0 6 7 7 2.030 0.0297
0.15m Ponding 180.75 521 0.0 18 25 25 2.080 0.0301
0.20m Ponding 180.80 1060 0.0 40 64 64 2.130 0.0305
0.25m Ponding 180.85 1674 0.0 68 133 133 2.180 0.0308

Project: 24043



5-Year Storm - Modified Rational Method
Stormwater Storage Volume

Storm Rainfall Information

City/Town/Region:  Niagara Falls

Determination of required storage volume under proposed conditions to control the 100-
year proposed conditions runoff to the allowable release rate. Storage volume
calculated using the Modified Rational Method.

Return Period: 5 Years
A= 719.500
B= 6.340
C= 0.7687
Tc= 10 minutes

600 seconds

Area of site being investigated (ha) = 0.49] (Lot Area)
Composite Runoff Coeff. (C ) = 0.86] (Post-development "C")
Release Rate - QaLLow (m%/s) = 0.0308] (Allowable discharge)
Flows from Lot area calculated from area indicated Roof flows (Qroor) added in as a constant flow rate
above l_ into the orifice controlled system (if applicable)
Post-Development Runoff Runoff Release Storage
Duration (Tp) Rainfall Intensity Site Roof | Total "Qrost" Volume Volume Volume
(min) (sec) (mm/hr) (m/s) (m%s) | (m%s) (m%) (m®) (m®) (m®)
5 300 111.263 0.0000309 | 0.130 0.0 0.1302 39.07 13.86 25.21
10 600 84.024 0.0000233 | 0.098 0.0 0.0984 59.01 18.48 40.53
15 900 68.435 0.0000190 | 0.080 0.0 0.0801 72.10 23.10 49.00
20 1200 58.211 0.0000162 | 0.068 0.0 0.0681 81.77 27.72 54.05
25 1500 50.931 0.0000141 | 0.060 0.0 0.0596 89.43 32.34 57.09
30 1800 45.453 0.0000126 | 0.053 0.0 0.0532 95.77 36.96 58.81
35 2100 41.165 0.0000114 | 0.048 0.0 0.0482 101.19 41.58 59.61
40 2400 37.706 0.0000105 | 0.044 0.0 0.0441 105.93 46.20 59.73
45 2700 34.850 0.0000097 | 0.041 0.0 0.0408 110.14 50.82 59.32
50 3000 32.447 0.0000090 | 0.038 0.0 0.0380 113.94 55.44 58.50
55 3300 30.394 0.0000084 | 0.036 0.0 0.0356 117.41 60.06 57.35
60 3600 28.618 0.0000079 | 0.033 0.0 0.0335 120.59 64.68 55.91
65 3900 27.063 0.0000075 | 0.032 0.0 0.0317 123.55 69.30 54.25
70 4200 25.690 0.0000071 | 0.030 0.0 0.0301 126.30 73.92 52.38
75 4500 24.467 0.0000068 | 0.029 0.0 0.0286 128.88 78.54 50.34
80 4800 23.370 0.0000065 | 0.027 0.0 0.0274 131.31 83.16 48.15
85 5100 22.381 0.0000062 | 0.026 0.0 0.0262 133.61 87.78 45.83
90 5400 21.482 0.0000060 | 0.025 0.0 0.0251 135.79 92.40 43.39
95 5700 20.663 0.0000057 | 0.024 0.0 0.0242 137.86 97.02 40.84
100 6000 19.912 0.0000055 | 0.023 0.0 0.0233 139.85 101.64 38.21
105 6300 19.221 0.0000053 | 0.022 0.0 0.0225 141.74 106.26 35.48
110 6600 18.583 0.0000052 | 0.022 0.0 0.0218 143.56 110.88 32.68
115 6900 17.991 0.0000050 | 0.021 0.0 0.0211 145.31 115.50 29.81
120 7200 17.441 0.0000048 | 0.020 0.0 0.0204 146.99 120.12 26.87
Max. required storage volume = 59.73 m®

Qrost=  (CiA)x 10000 m?ha (Rational Method)

A

Release Volume

Runoff Volume = Area under trapezoidal hydrograph
= (To - Tc)QposT + (Tc QposT) QaLLow- -[- - -
Release Volume = Area under triangular outflow hydrograph
= % (To + Tc) QaLLow

Storage Volume = Runoff Volume - Release Volume

453 Storage Volume | ‘

Te Tp Tp+Tc




APPENDIX B
STORMWATER QUALITY INFORMATION




Hydroworks

Hydroworks Sizing Summary

7525 Garner Road

09-11-2024

Recommended Size: HydroStorm HS 5

A HydroStorm HS 5 is recommended to provide 70 % annual TSS removal based on a drainage
area of .49 (ha) with an imperviousness of 76 % and St. Catherines A, Ontario rainfall for the
ETV/NIJDEP particle size distribution.

The recommended HydroStorm HS 5 treats 98 % of the annual runoff and provides 71 % annual
TSS removal for the St. Catherines A rainfall records and ETV/NJDEP particle size distribution.

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

specified, headloss was calculated using the full pipe flow of .07 (m3/s) for the given 300 (mm)
pipe diameter at .5% slope. The headloss was calculated to be 50 (mm) based on a flow

depth of 300 (mm) (full pipe flow).

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

If you have any questions regarding this sizing summary please do not hesitate to contact
Hydroworks at 888-290-7900 or email us at support@hydroworks.com.

The sizing program is for sizing purposes only and does not address any site specific parameters such as hydraulic gradeline, tailwater submergence,
groundwater, soils bearing capacity, etc. Headloss calculations are not a hydraulic gradeline calculation since this requires a starting water level
and an analysis of the entire system downstream of the HydroStorm .
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TSS Removal Sizing Summary

4 Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm @
File  Product Units CAD Video Help

Nod3ee X

General | Dimensions | Rairfal | Ste | TS5 PSD | TSS Loading | Guantiy Storage | By-Pass | Custom | CAD | Video | ther |

Site Parameters Units —| Rainfall Station
Area (ha) | 49 [Cus St. Catherines A Ontario
Imperviousness (%) I 76 ¥ Metric | 1571 To 2006 Rainfall Timestep = 60 min.
Project Title [7525 Gamer Road Lhz s —
(2 lines) | Diam. (mm) 300 Pesk Design Flow (m3/s)
. Slope (% I 05
ETV Lab Testing Results [ Post Treatment Recharge e ()
HydroStorm Annual Sizing Results Particle Size Distribution
Model # | Glow (m3/s) Gtot(m3/s)  Flow Capture (%) | TS5 Removal (%) 5‘231{“”‘) 5"*5 5365 =
Unavailable 021 D68 953& 5625, 4 5 765
HS 4 035 068 BB:’D 64:& = 10 765
HS 5 043 068 Bﬂj 71 :; 18 15 765
HS.G 051 068 EIEI‘:L ?ﬁf 5 10 265
Unavailable 067 068 39 :t 81 :i 70 5 265
HS 8 068 068 Eﬂj 54:; 30 10 765
HS 10 068 068 EIEI‘:L EH]:L 175 15 265
HS 12 068 068 99 % 54 % 200 15 765
400 5 265 7|
MNote: Results vary significantly based on pariicle size distnbution Simulate |
TSS Particle Size Distribution
4 Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm @
File  Product Units CAD Video Help
Nzd3ee ¥
General | Dimensions I Rairfall I Site TS5 PSD | T55 Loading I Quantity Storage | By-Pass I Custom I CAD I Video I Cther I
TS5 Particle Size Distribution
Size {LIITI} % 5G Notes: T5S Distnbutions
[ 3 1 5 265 1. To change data ' ETV Canada/NJDEP
just click a cell and
4 5 265 trpe in the new " Standard HDS Design
7 10 285 valuefs) ) " Alden Laboratory
2 To add a row just
18 15 265 g0 to the bottom of  0K110
the table and start
45 1 285 typing. = anas ~ Toronto
0 3 265 3. To delete a row, " Ontario Fine
50 10 765 select the row by
clicking Oll'l the first " Calgary Forebay
125 15 265 pointer column, r
20 " 265 then press delete S
- .
4. To sort the table User Defined
400 265 click on one of the
250 265 column headings
- Clear
]
You must select a particle size disinbution for TSS to simulate TSS removal \water Temp (C) I 20
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Rainfall Station - St. Catherines A, Ontario(1971 To 2005)

Rainfall Intensity Distribution

100
a0
=
E /f
g 60
™
=
3
< 40
i
I
* ol
20 /
DIJ I I I I I I I I I I
0 3 10 15 20 25 30 35 40 45 2l
25 15 125 175 225 75 325 375 425 475
Rainfall Intensity (mmjhr)
Site Physical Characteristics
- [ ® =]
File  Product Units CAD Video Help

NodsS 9@ A

General ] Dimensions l Rairfall Site ITSS PSD | TS5 Loading l Guartity Storage ] By-Pass ] Custom l CAD ] Video l Cther ]

Catchment Parameters

Maintenance

‘whidth (m) 70 Imperv. Mannings n 015 Frequency (months) 12
Diefault Width Perv Mannings n 25
Imp. Depress. Storage (mm) 21
Slope (%) 2 Perv. Depress. Storage (mm) 5.08
Daily Evaporation (mmJ/day)
Jan Feb Mar Apr May Jun Jul Aug Sep Ot Mov Dec
0 0 0 254 254 3.81 3.81 3.81 254 254 0 0
Infiltration Catch Basins
] - ) : Resets all met
Max. Infiltation Rate (mmvhr) B35 # of Catch basins 2 esmﬁdiﬁ;rﬁputm
catchment width.
Min. Infiltration Rate (mm/hr) 10.16
Controlled Roof Runoff
Infiltration Decay Rate (1/s) 00053 Default Values
Roof Runoff (md/s
Infiltration Regen. Rate (1/s) o1 ( )
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Dimensions And Capacities

4 Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm @
File  Product Units CAD Video Help
Nzd3ee ¥
General Dimensions | Rairfall | Ste | TS5 PSD | TSS Loading | Guantiy Storage | By-Pass | Custom | CAD | Video | ther |
Dimensicns and Capacities
Model Diam. {m) Depth () Float. Vol. (L) Sediment Vol. (m3) Total Vol. (m3)
H53 0.3 1.07 185 04 07
H5 4 122 122 331 059 14
HS5 152 152 642 1.8 28
HS6 183 183 1041 32 48
H57 213 158 1575 46 71
H58 244 213 2354 6.3 10
HS 10 3.05 274 4327 132 20
H512 366 135 7164 238 352
Depth = Depth from outlet invert to inside bottom of tank
Generic HS 5 CAD Drawing
Qutlet
"meﬂ i
| 7o q L
Iriler Outhet
o e Bl i
) :
r L
» 1500
As Negqured . .
g - e - Em—— vl 1
Inles WP LA : - 1% w |
= 1500 =
Plan
Profile
Maximum Pipe Size = 750 mm@
ETV Canada Verified
NIDEP Certified HydroStorm HS5 (1500 mm@)
Independent Testing
PROJELT:
CON Patent # 3,085,711
wwww. hydroworks.com | HEEATEN HYdIﬁwGrks
B88-290-7300 REWISIOH DATE:
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TSS Buildup And Washoff

1| Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm @

File  Product Units CAD Video Help

Nzd3ee ¥

General | Dimensions | Rairfal | Ste | TS5 PSD  TSS Loading | Quantity Storage | By-Pass | Custom | CAD | Video | Other |

—T55 Buildup Street Sweeping ——— [ Soil Erosion
Efficiency (%) | (I' Add Eresion to TSS
["] Power Linear 30 resiento
mmmm--l Star Mrth o =]
] Michaeliz-Menton
Stop Month Sep
Frequency (days) | a0
TS5 Washoff Awailable Fraction I 3
M| Power-Exponential
["1 Rating Curve (no upper limit)
['] Rating Curve (limited to buildup) W Reset to Default
Values
—T55 Buildup Parameters TS5 Washoff Parameters TS5 Buildup
Limit (kg/ha) | 28.02 Coefficient | .0855 {+ Based on Area
Coeff (kgtha) I 67.25 Exponent I 11 " Based on Curb Length
Exponent I 5

Upstream Quantity Storage

4 Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm @
File  Product Units CAD Video Help

Nzd3ee ¥

General | Dimensions | Rairfal | Ste | TS5 PSD | TSS Loading Quantity Storage | By-Pass | Custom | CAD | Video | ther |

(Quantity Control Storage Notes:

Storage (m3) Discharge (m3/5) 1. To change data just click a
» i} 1] 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 |
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Other Parameters

4 Hydroworks Hydrodynamic Separator Sizing Program - HydroStorm @

File  Product Units CAD Video Help

Nzd3ee ¥

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

Scaling Law
[¥ Peclet Scaling based on diameter x depth
™ Peclet Scaling based on surface area (diameter x diameter)

TS5 Remaoval Extrapolation

¥ Extrapolate TSS Removal for flows lower than tested
™ Mo TS5 Removal extrapolation for flows lower than tested

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

—Lab Testing il / Sediment Storage
[ Use NJDEP Lab Testing Results v Oil Spill Storage in Pretreatment Area
¥ Use ETV Canada Lab Testing Results ™ Sediment Storage in Pretreatment Area
[~ 50% il Spill / 50% Sediment Storage in Pretreatment Areal

TS5 Removal Results
% Reguired TSS Removal
" Choose Model #

TSS Removal (%) Enter required TSS Removal (%)

"TSS Removal Reguired

Flagged Issues

None

Hydroworks Sizing Program - Version 5.7
Copyright Hydroworks, LLC, 2022

1-800-290-7900
www.hydroworks.com
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APPENDIX C
FIRE FLOW CALCULATIONS




FIRE FLOW DEMAND REQUIREMENTS - FIRE UNDERWRITERS SURVEY (FUS GUIDELINES)

Project Number: 24043
Project Name: 7525 Garner Road
Date: Jun-25

Fire flow demands for the FUS method is based on information and guidance provided in "Water Supply for Public Protection" (Fire Underwriters Survey, 2020).

An estimate of the fire flow required is given by the following formula:

F=220C~ A4 (1
where:
= the required fire flow in litres per minute
C= coefficient related to the type of construction
= 1.5 for Type V wood frame construction (structure essentially all combustible)
= 0.8 for Type IV-A mass timber construction (encapsulated mass timber)
= 0.9 for Type IV-B mass timber construction (rated mass timber)
= 1.0 for Type IV-C mass timber construction (ordinary mass timber)
= 1.5 for Type IV-D mass timber construction (un-rated mass timber)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components, masonry or metal walls)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A= Total floor area in square metres
Building Area (1) (2) 3) (4) Final Adjusted
Footprint # of Total Type of Fire Flow "F" Occupancy Sprinkler Exposure Fire Flow
Building / Location i : i i i
J Area (m?) Storeys | GFA (m?) | Construction (I/min) (I/s) % Adélt;rsr’][ir:)e nt AF(:Lu;tg;imli:r"r)e % Adé:;;:[ir:;a nt % Adéll;::ir:;a nt (/min) (I/s)
3-Storey Stacked
Townhouse Blocks 571.0 3 1857 1.5 14000 233.3 -15 -2100.0 11900.0 0 0.0 40 4760.0 17000 283
(2) Occupancy (3) Sprinkler (4) Exposure
Non-Combustible -25% Minimum credit for systems designed to NFPA 13 is 30%. 0to3m 25%
Limited Combustible -15% 3.1to 10m 20% Calculate for all Side Exposure (m) Charge (%)
Combustible No charge If the domestic and fire services are supplied by the same 10.1 to 20m 15% sides. Maximum North = >30m 0
Free Burning 15% municipal water system, then take an additional 10%. 20.1 to 30m 10% charge shall not South = 20.1 to 30m 10
Rapid Burning 25% > 30m 0% exceed 75% East = 10.1 to 20m 15
If the sprinkler system is fully supervised (ie. annunciator West = 10.1 to 20m 15
panel that alerts the Fire Dept., such as a school), then Total Exposure = | 40

an additional 10% can be taken. Maximum credit = 50%.
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