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1 INTRODUCTION

1.1 Scope

WSP Canada Inc. (WSP) has been retained by Tribute (Brookdale) Limited (the ‘Client’)
to prepare a stormwater management (SWM) report to support the Official Plan
Amendment (OPA), and Zoning By-Law Amendment (ZBA) for the proposed
development located north of Highway 401, west of Liverpool Road and east of Dixie
Road in the City of Pickering in the Regional Municipality of Durham. This SWM report
will examine the potential water balance, erosion, sediment control, water quality, and
water quantity impacts of the proposed development and summarizes how each
parameter will be addressed in accordance with the City of Pickering Stormwater
Management Design Guidelines dated July 2019 and the Toronto and Region
Conservation (TRCA) Stormwater Management Criteria dated August 2012.

The site has an area of 7.75 ha and shall be developed in five separate phases. As
such, this report has been organized into five independent sections discussing the
design approach and requirements for each of the phases separately. A separate
section discusses all phases and the total site area.

1.2 Site Location

The Site is located at 1101A, 1105 and 1163 Kingston Road, bounded by Kingston
Road to the north, Highway 401 to the south, Dixie Road to the west and undeveloped
lands and Walnut Lane to the east. The Site is located within Toronto and Region
Conservation Authority (TRCA) Lake Ontario Waterfront Watershed area and may be
subject to TRCA SWM guidelines and requirements. The location of the proposed
development is shown in Figure 1-1.

Tribute 1101A, 1105 and 1163 Kingston Road WSP
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1.3 Stormwater Management Plan Objectives
The objectives of the stormwater management plan are as follows:

— Determine site specific stormwater management requirements to ensure that the
proposals are in conformance with the City of Pickering Stormwater Management
Design Guidelines and TRCA Stormwater Management Criteria.

— Evaluate various stormwater management practices that meet the requirements of
the City and recommend a preferred strategy.

— Prepare a stormwater management report documenting the strategy along with the
technical information necessary for the justification and preliminary sizing of the
proposed stormwater management facilities.

1.4 Design Criteria

The City of Pickering issued the Stormwater Management Design Guidelines in

July 2019 to provide direction on the management of rainfall and runoff inside the City’s
Jurisdiction. Similarly, the TRCA issued the Stormwater Management Criteria in
August 2012 to provide guidance regarding the planning and design of stormwater
management facilities located within their jurisdiction.

As each of the development phases has an area of less than 5 ha, they are subject to
the same design criteria and general requirements. A summary of the stormwater
management criteria applicable to each of the development phases are as follows:

1.4.1 Erosion Control

For areas that are less than 5 ha, the City’s guideline requires minimum erosion control
requirements as follows:

— Extended detention of the 4-hour, 25 mm Chicago distribution rainfall event for a
minimum of 24 hours, or

— Runoff reduction from the site through infiltration, evapotranspiration and reuse of a
minimum 5 mm of rainfall depth across all impervious surfaces.

1.4.2 Water Balance

The Site is located within a Low Volume Groundwater Recharge Area (LGRA). Due to
its location, the City’s and TRCA'’s guidelines do not explicitly state any requirements for
water balance. Based on consultation with the City’s review engineer, retention of the

Tribute 1101A, 1105 and 1163 Kingston Road WSP
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5 mm rainfall through application of green roofs and infiltration (with 72 hour drawdown
time) is targeted for the site to satisfy the water balance criterion.

1.4.3 Water Quality

The City’s and TRCA'’s guidelines require the development to provide water quality
measures that are designed to provide Enhanced (Level 1) level of protection as
defined in the 2003 Stormwater Management Planning and Design Manual prepared by
the Ontario Ministry of the Environment, now Ministry of the Environment, Conservation
and Parks (MECP).

1.4.4 Water Quantity

As mentioned previously, the Site is located within the Lake Ontario Waterfront
watershed however runoff from each of the development blocks is discharged to the
municipal storm sewer and as such subject to the City of Pickering design requirements.

Based on consultation with the City’s review engineer on June 28t 2023, each
development block is required to control all flows from the 2-year to 100-year to
predevelopment levels with a maximum runoff coefficient of 0.5. If the background
documents show there are existing SWM controls for the development blocks, the
lesser of the two flow rates shall be the governing allowable flow rate for each of the
development blocks.

1.5 Rainfall Information

The rainfall intensity for the site was calculated using the following equation as stated in
Section 6.2.4 of the City of Pickering Stormwater Management Design Guidelines:

[ A
~ (t.+B)¢

Where:
| = Rainfall intensity in mm/hr
Tc = Time of concentration in minutes

A, B and C = Constant parameters as stated in “Table 12 — Pickering IDF
Parameters: in the City of Pickering Stormwater Management Design
Guidelines”.

The parameters are summarized in Table 1-1.
WSP Tribute 1101A, 1105 and 1163 Kingston Road
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Table 1-1: Intensity Duration Frequency (I.D.F.) Parameters used by the City of
Pickering
Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A 715.076 1082.901 1313.979 | 1581.718 1828.009 | 2096.425
B 5.262 6.007 6.026 6.007 6.193 6.485
C 0.815 0.837 0.845 0.848 0.856 0.863

Source: City of Pickering Stormwater Management Design Guidelines (July 2019)

1.6 Allowable Flow Rate

The development in the existing conditions has a total area of 7.75 ha with 7.54 draining
to Frenchman’s Bay and 0.21 ha draining to Pine Creek. The proposed development
has a total area of 7.75 ha and includes two main drainage areas with 7.62 ha draining
to Frenchman’s Bay and 0.125 ha draining to Pine Creek via overland flow. The
drainage area towards Pine Creek decreases in the proposed conditions and therefore
SWM mitigation is not required. In this study, the SWM mitigations are proposed for the
drainage area toward the Frenchman’s Bay via the 900mm Culvert under the Go Transit
and C.N.R tracks.

As noted in Section 1.4.4, the lesser of the City’s quantity control criterion and the
existing flows govern the allowable flow rate for the site.

Based on the City’s quantity control criterion, all flows from the 2-year to 100-year storm
events should be controlled to the existing levels, estimated with a maximum runoff
coefficient of 0.50. As the City’s minor storm system is sized to convey up to the 5-year
event, the allowable flow for the site area of 7.54 ha in existing conditions to
Frenchman’s Bay shall be estimated based on the 5-year event. Table 1-2 shows the
estimated flows from the site for all storm events up to and including the 100-year event,
calculated with a runoff coefficient of 0.5.

Table 1-2: Allowable Flow Rate - City’s Design Standards
Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Intensity 77.6 106.3 126.0 150.6 168.6 186.7
(mm/hr)
Runoff 0.50 0.50 0.50 0.55 0.60 0.63
Coefficient
Flow*
(m¥s) 812.9 11141 1320.8 1736.2 2119.9 2445.6

*Flow values are calculated using a site area of 7.54 ha and a runoff coefficient of 0.5 to Frenchman’s
Bay via 900mm Culvert under the Go Transit and C.N.R tracks.

Tribute 1101A, 1105 and 1163 Kingston Road WSP
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Upon review of the existing report, titled Stormwater Management Report - Proposed
Commercial Development for Brookdale Centres Inc. by A.M. Candaras Associates Inc.
issued in January 2015 (A.M., 2015), it is understood that flow from the entire Amerlea
Industrial 5 Development (13.19 ha), which includes the site boundary, discharges
south through a 1.83 m x 1.83 m box culvert under Highway 401. Discharge from this
box culvert is directed to a 900 mm culvert which runs under the GO Transit and CNR
Tracks. Therefore, flow from the entire Amerlea Industrial 5 Development is restricted to
the capacity of the 900 mm culvert which is 1.61 m3%s. A copy of A.M, 2015 is provided
under Appendix A. Existing conditions of the site is shown in Figure 1-2.

WSP Tribute 1101A, 1105 and 1163 Kingston Road
January 2025 Project No. 221-12931-00

Page 6 Tribute (Brookdale) Limited



FIGURE 2.dwg Fig 1.1 ALL PHASE C:\Users\CAMNO013525\DC\ACCDocs\WSP Canada projects (AMER)\LDO\Files\221-12931 - 1105-1163 Kingston Road\SWM\FIGURES\ Jan 14, 2025 - 2:19pm

B _ R

w2t

EAsE;E;‘-' // 26317 2 _ =3
P ppRTN O Lo & gl w PART 5, PLAN 40R-25266 CITY OF PICKERING
5 Yy AT E
RE. Mo o > 2
e 5o B oy 3
.wgy‘t{jgi"z ~ = or - M ’ PART 2, PLAN 40R-25266
. Pugb\fjﬁnm 2634 A\ \\ A PART 43, PLAN 40R-25448
ggc“faiu“"m P g e <
OV RO > o, N PART 42, PLAN 40R-25448
gl R\ \t*3 e UNDERGROUND UTILITY NOTES
310 e B\ L AW~ ‘\ G
G EYRREA N PART 7, PLAN 40R-25266
\“ ,a«‘“” ¥ e \ R > \ ‘\‘ S.T.E. AS IN DR745520
'\ = « WA
2. el - AR
o = d 9 (i 3 « PART 40, ”fﬂuw—zsus\‘g RO\ ihe
- & % ¥ W PIN % 0202 a TRY—PART 39, PLAN 4QR-25448
- P R\ W R s
= ] oA PRGOS L AT, Yrmms —) ‘ /
@ ///// PRk Sofes™ ;R;:, 3 \\ 8 ) e AL == “?i o . v ’ NTEGRATIC
—= 5 I \’ os=one o
- X g = o | R— d
/‘L S— 2T ) AR AN = e 0.38 /
- // | ‘ S IE-AR ,2252555"# ‘%R&g;}% \ %’ Qus o PART 37, 3 E:s-:::;—QEAAB% 0.84 /
< | ‘ PART 1, PLAN 40R-22390 Yors? e, \\ _ ¥ /
-~ ‘ PN 2631 , = %
Pt
- I PART 3, PLAN /
//}(/ - s / 40R-26227 /
//// PABR Soted™ o 3 i A = PART 2. PLAN /
o b > PART 34, PLAM ! / LEGEND
o - SUBJECT TO E/ PART 1, PLAN
ol § 101 ~, 40R-26227 /
g 4 . N
a1 gge we| 2.89 RS /
% (21 N .:gw Lo - ', N, PR746227 AND DR1850656 8 & el T sﬁ L-” PART 4, PLAN /
PART 1, PLAN 40R-16455 & 3 0.92 . oo D T . R-26227 | /
PIN 26317 -0210 . = @ |y gy \ ey Q“:\
f - PAKT 44, PLAN 40R-25448 ’ i ‘ / 2> P"@rs AN ;\\ /
3 M SIEAS N ORT2G7 ) s "" '4§‘,,§lv TS ~7 /T EXT 2 /
g : KR |
— e ] o> 2
F S ~m% . I ~ 0.10 //
PART 6, PLAN .: W oF "%,
o 40R-16455 o ) I / e i 0.57
S 2 s \: = g = A .
PART 3, PLAN 40R-16455 " 4oR-T64atN e § —
T T = 1 . : Ej‘
PART 4, PLAN 40R-16455 b s o & — | % 1ING STC 4 TN —]
e I o o o (O M I 3 —1— 4 —TEstee stommeckumoererobne = —
] — = — — =~ — — EXISTING 150m e Ar\= i r=
PART 8, PLA PART 9 pLan ‘a7t 4£ ORRIFICE TUBE > — = = - EXISTING UNDERGROUND
0R-18455" | | GOR-T4s6 N “STE  awd RiGHT-OF AT | ok el — 7 e STORM STORAGE SYSTEM
I 45 w 0351028 / T e | — 0 ] | —
[ 11 = ; — T o5
| I I / % / o e ‘ji — b= - <]
/ e 3 ~ EETT N
| Iﬁ / | /}, . B " R
g T ThE 3 e 102 | S i s 1y
/ / B i S S jEa -\
| / g [ 1 [5= ¥ | L] 036 % —= ‘
3 s [11g g : — - . -
;& 2 2 s | A0/ 1 0.93 . - = ) |
/ // ;:RT 1, zé;r; 40R-12678 | | | > ::RT 6, le_;vr; 40R 1?50775 - N - - E u.’; e -E-‘i%",%%éw
| | = —— L4 = L] “ PIN 26317-0225 .
/ S 113 § 2 ’ £ / o
/ Q‘vg / Hllié 7 38 TR 2T “
z s L ¢ B ey 4 w -
| Q¢ / |12 NI R - | -
© g [0 N oW I\ : I 23] I [ \ PARE*2, PLAN
/ / s | | | ¢ %E 2 sl I |’ \ H oK M‘J L 40R-30718
A / 8 B LT B o 25 A
A [ ]]8 = g E | (I &2 1 i ! 1
/ | F1 e ferE | I I 48 iy 03 1z : / \
N | & ' o ]
/ : / # | | | X EE EKT P ‘ ; “\ | I ,% PHASE 5 3.30 e 52 ! /’PAAROTR'E‘;AF;‘EAN \
Q 105 . ¢ Rk & SIS :
o ' =8 Borioe PART 1, PLAN
ey || Qﬁ TR 0.87 iy NN
1y 5 < .
PART 2 P/LAN S p%{z—‘w'wfﬁfN 0.39 I H’u PART 9, PLAN by o | ‘ Ni 1 ! CAUTION: CALL BEFORE Y
40R-11483 & /\ 7 . T“ | | 40R-12678 m,}. ﬁfi I 2R o . N B\ }
! \ S secT T0 EASEMENT AN RiGHT-OF-WAY AS IN 5310 0.56 ‘ i | | 5“»1‘ e C e . =
( [ PART 8, PLAN 40R-12678 ] | . S ||| @ s ‘“”PA;?OTRJZE%N 7 A |
/\\ ) 2 1]/ s /0%, Eu PART 20, PLAN 40R-25448 B T “Dcﬁzf /
§ RN = e LRI | P ST N e -l _
/ %\’ N — & TR, 5% | rrsoas Fr-ssas i Ds=00.45 7 e | im . /T 1, PLAN Uﬂiﬁ’ B ARPE, N 40R-21842 (P-2310-316)
k —— ® ST, omsriiriier, « il y 2 STE
/ / sl gy B p—— oy Y S — L p— R /M%‘E;ﬁ?f‘“ﬂgg"f%swﬁ A w LT
oy —_— = e e e — — — A= = N irr o —— N
/ ) ~— s S ~ R TN\ e S e ﬁ ’ PART 21, cmeg? PLAN 5‘5 40R-25448 /TT_<: P *’ﬁ&m@ N— = X 5'7":'5 . I
/ & g N [SUBECT | 3 R sl WOEMENT f %S w P 25074, %8 ¥ S AN, + ———— = 7 - — 4=—"" — "PART 13, PLAN 40R-2851 (P-2310-183)
I T = e . e — x| =i F 1= = ngi —_— — 02538 = SUBJECT TO EASEMENT AS' IN D57394
/ ﬁ“!“— ———— = =" o & A5,y GamBer, bisges. [ Ry e ;95;1275041?47%521741» g rft“" SURE F o ERIGE SRR :_,_;-‘:JS—’/W' — PART 7, PLAN 810 (HWYS) (P-2310-93)
/ H1 g \" T oo S-S -tioT T e - B e i ——— —— E o [ WS T 00253890 -\ e - oo - - jm E ———j‘é"ﬁﬁat—* ______ o ——
R 1 L TPART 7, PLAN 3
AR 7™ \1%'. ‘B‘;S PART 24, PLAN 40R-25448 o B o URE & PART 19, PLANZ. o PARR IS5 EigN  40R-Z5448 “Lﬂ%
SadSol %, PART 25 PUN, o A0R-25448 EX. HEADWALL TOWARD Ve 4°’;f::‘:i N
45 ) .
// \ ) ;;}27;;7{.}/ PLAN, 40R-25448 SUBJECT O LASTUE M5 Db AS2SY EX. 1.83m X 1.83m BOX CULVERT 57349 EXISTING 250mm - s ART. 12, P N
pN KING'S HIGHWAY 401 ’
/ g Y— THE
LEGEND CLIENT
MUNNN W W PROJECT BOUNDARY TRIBUTE (BROOKDALE) LIMITED
EXISTING ROOF AREA
SUB-CATCHMENT BOUNDARY
EXTERNAL SUB-CATCHMENT BOUNDARY EXISTING LANDSCAPE AREA T 1105 - 1163 KINGSTON ROAD
[ — UNCONTROLLED SUB-CATCHMENT BOUNDARY 150 Commerce Valley Dr. West, Thomhill, ON Canada L3T 0A1
t: 905.882.1100 f: 905.882.0055 wsp.com
INENENENENEENENENEEEE FUTURE PHASE BOUNDARY C'TY OF P'CKER' NG
EXISTING UNDERGROUND Checked Drawn
211} ——— SUB-CATCHMENT ID STORM STORAGE SYSTEM ALL PHASES AutoCAD/M.ST.L.
OVERLAND FLOW ROUTE Date Proj. No.
0.49 —— DRAINAGE AREA (ha - —
v G 20 % 10 EXISTING CONDITIONS iz
052 | —— AVERAGE RUNOFF COEFFICIENT Scale Figure No. 4 9 [GrNo.
AS SHOWN . .




According to A.M., 2015, under the existing conditions, runoff storage for a portion of
the site (7.03 ha), identified as catchments 101,102 ,103, EXT 1 and EXT 2 is provided
via surface ponding, pipe storage, rooftop storage and flow controls and two
underground storage systems. Flow control to the 900 mm culvert is provided by two
orifice tubes, 150 mm and 250 mm at existing MH10 and MH18, respectively. Based on
the limited information provided in A.M., 2015, flow from the entire site, catchments 101
to 105, EXT 1 and EXT 2, is estimated and summarized in Table 1-3. The current
proposed development contains additional area including catchment 104 and 105, the
2-year flows from these catchments are added to the allowable flow rate according to
A.M., 2015 100-year flow equation. In post development conditions, external catchment
EXT 1 and EXT 2 will drain toward pine creek through Walnut Lane. Detailed
calculations are provided in Appendix B.

Table 1-3: Allowable Flow Rate - Existing SWM System

Catchment ID Area BL.InOff 100-Year Flow 2-Year Flow
(ha) Coefficient (2-Yr) (L/s)* (L/s)
101 2.89 0.92 -
102 0.36 0.93 -
103 3.30 0.87 -
EXT 1 0.38 0.84 -
EXT 2 0.10 0.57 -
Sum of Above 7.03 0.88 550.0
104 0.60 0.89 68.3
105 0.39 0.56 441
Total 8.02 0.87 662.6

*Based on analysis provided in A.M., 2015 to Frenchman’s Bay via 900mm Culvert under the Go Transit
and C.N.R tracks

Therefore, based on the existing SWM system in place, the allowable flow rate for the
site is estimated at 662.6 L/s. As the flow rate set by City criteria is 1114.1L/s and the
flow rate set by existing SWM systems is 662.6 L/s, the governing allowable flow rate
for the site is 662.6 L/s as it is more conservative. Detailed calculations of the allowable
flow rate are provided under Appendix B. The allowable flow rate for all development
phases was pro-rated based on phase boundaries and the SWM system under the
proposed conditions. In the proposed conditions, an area of 0.70 ha in Phase 5 will flow
uncontrolled, the allowable release rate for the controlled portion of the site is pro-rated
to account for the uncontrolled flow. A summary of the pro-rated allowable flow rate for
each phase is presented in Table 1-4.

WSP Tribute 1101A, 1105 and 1163 Kingston Road
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Table 1-4: Allowable Flow Rate for the Site — Pro-rated for all Phases

Phase Control Area (ha) | Allowable Flow Rate (L/s)
1 Controlled 1.13 65.4
2A Controlled 1.12 64.5
2B Controlled 0.15 8.7
3 Controlled 0.60 34.5
4 Controlled 2.16 124.9
5 Controlled 1.75 101.8
Total Controlled - 6.92 399.8
5 Uncontrolled 0.70 262.8
Total - 7.62 662.6

Tribute 1101A, 1105 and 1163 Kingston Road

Project No. 221-12931-00
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2 PHASE 1 DEVELOPMENT BLOCK

2.1 Phase 1 Pre-Development Condition

Phase 1 has an area of approximately 1.13 ha. Under existing conditions, the Phase 1
area consists of two impervious roofs, at grade parking areas and some landscaping.
Runoff from the Phase 1 area is collected via catch basins and internal storm sewers
and directed to MH10 where a 150 mm orifice tube controls discharge from the area.
Runoff storage for the Phase 1 boundary consists of surface ponding, pipe storage,
rooftop storage and an underground storage tank that is located south of the Phase 1
boundary (in Phase 4 area). According to A.M., 2015, it is understood that the Phase 1
boundary does not directly discharge to the underground storage located in Phase 4 but
runoff backflows into the underground storage after being restricted by the 150 mm
orifice tube.

There is an external area of 0.38 ha (EXT 1) with a runoff coefficient of 0.84 located
east of Phase 1, runoff from which flows to Phase 1. EXT 1 is part of a separate
development application for Walnut Lane and as such flows from this area shall be
controlled by the storm servicing proposed for Walnut Lane. The site plan application for
Walnut Lane has been submitted by WSP on August 10, 2023, under a separate cover.
The existing condition of Phase 1 is shown in Figure 1-2.

2.2 Phase 1 Post Development Condition

2.2.1 General

Under the post development conditions, Phase 1 consists of catchment 200 and
catchment 201. Catchment 200, with an area of 0.93 ha shall be developed into building
structures that are connected via the underground garage, at-grade impervious areas
and landscaping. Catchment 201, with an area of 0.20 ha shall be constructed into a
public right-of-way (ROW). An area breakdown for the proposed development in Phase
1 is provided below in Table 2-1. Detailed calculations can be found in Appendix B.

WSP Tribute 1101A, 1105 and 1163 Kingston Road
January 2025 Project No. 221-12931-00
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Table 2-1: Phase 1 Proposed Land-Use

Land-Use Area (m?) Rum();f -(;l‘())egrl)c lent % Impervious
Soft Landscaping/Park 699 0.25 7%
Intensive Green Roof 900 0.50 43%
Extensive Green Roof 2,151 0.50 43%
Impervious at Grade 4,316 0.95 100%
Impervious Roof 3,248 0.95 100%
Total 11,315 0.79 79%

Phase 1 shall be developed in the first stage of the development plan. During Phase 1
construction, the interim condition, Phases 2, 3, and 5 shall remain unchanged and
continue to discharge at the existing rate. A portion of the superpipe that controls Phase
1 shall be built on the public ROW that is part of Phase 4. The 150 mm orifice tube
located south of MH10 shall be left in place to control flow for the existing tank located
in the Phase 4 area.

The entire Phase 1 will be serviced by one underground storm cistern in catchment 200
and a super pipe that runs from catchment 201 through catchment 208 which is part of
Phase 4. Please refer to civil drawings for more details. Runoff from Phase 1 shall be
collected via internal catch basins and storm sewers and directed to the Phase 1 cistern
and super pipe.

Please refer to Figure 2-1 for details of the post-development conditions and land-uses.

Tribute 1101A, 1105 and 1163 Kingston Road WSP
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2.2.2 Erosion Control

As mentioned in Section 1.4.1, erosion control for Phase 1 (1.13 ha in total area) can
be provided by retention of the first 5 mm of rainfall from each storm event. The volume
shall be retained within the Phase 1 area. Further detail on retention of the 5 mm event
is provided in Section 2.2.3. Temporary erosion and sediment control during
construction shall be planned and carried out during the construction of Phase 1. A
detailed Erosion and Sediment Control Plan (ESC) shall be provided under the
Functional Servicing Report (FSR).

2.2.3 Water Balance

As noted in Section 1.4.2, retention of the 5 mm rainfall through green roof and
infiltration shall be provided to satisfy the water balance criterion.

Table 2-2 summarizes the 5 mm water balance calculations for Phase 1 catchment 200.
Roadways (catchment 201) are not required to meet water balance and are excluded
from the analysis. As shown in the table, a total volume of 28.98 m® must be retained
on site through infiltration or implementation of green roofs.

Table 2-2: Phase 1 Water Balance Calculation

Area Initial_ Volume 5 mm Water
Surface Type (m?) Abstraction | Abstracted Volume Balance
(m) (m?) (m?) (WB) (m?)
Soft Landscaping/Park 503 0.005 2.51 2.51 0.00
Intensive Green Roof 900 0.005 4.50 4.50 0.00
Extensive Green Roof 2,151 0.005 10.76 10.76 0.00
Impervious at Grade 2,548 0.000 0.00 12.74 12.74
Impervious Roof 3,248 0.000 0.00 16.24 16.24
Total | 9,350 - 17.77 46.75 28.98

Due to the limited space for infiltration and the limited roof space for excess green roof,
it is assumed that the intensive green roof portions have a total initial abstraction of

40 mm. The soil depth of the intensive green roof is greater than 1m, therefore a 40mm
abstraction is reasonable. This provides an additional water balance volume of 31.5 m?3
and results in a net surplus water balance of 2.5 m3 for Phase 1. No infiltration trench is
proposed for Phase 1 due to the extent of the underground parking lot. Table 2-3
summarizes the additional water balance volume provided and the total net water
balance for Phase 1. Detailed calculations of the water balance calculations can be
found in Appendix B.

Tribute 1101A, 1105 and 1163 Kingston Road WSP
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Table 2-3: Additional Water Balance Provided in Phase 1

Intensive Volume Volume Net
Catchment Smm Green Total In|t.|al Abstractt.ed by Abstracted by Water
WB Abstraction Intensive . .
ID Roof Area Infiltration Balance
Volume 2 (m) Green Roof 3 3
(m?) (m?)* Trench (m°) (m°)
200 28.98 900 0.04 31.5 - 2.5

*This volume has been reduced by the 5mm water balance amount, thus, it does not double count the
5mm water balance volume

2.2.4 Water Quality

As mentioned in Section 1.4.3, Enhanced Level of protection is required for the
proposed development. The target is to treat 90% of the annual runoff volume and
remove 80% of the total suspended solids (TSS). An Imbrium Jellyfish filter is proposed
to provide 80% TSS removal for runoff from the impervious areas including the roof
within the Phase 1 boundary. As landscaped areas are free from sediment generating
activities, runoff shall leave these areas effectively unchanged and clean.

Water quality for the ROW shall be addressed by an existing Oil Grit Separator (OGS)
unit located in the Phase 5 boundary, providing 50% TSS removal for catchment 200,
as filter units are not accepted for roadways. Further details will be provided during
detailed design.

Details of the Jellyfish sizing and specifications shall be provided as part of the
submission for Site Plan Application.

2.2.5 Water Quantity

As stated in Section 1.6, the post-development flows from the Phase 1 boundary shall
be controlled to 65.4 L/s for all storms up to and including the 100-year storm event.
The Phase 1 area is divided into two catchments of 200 and 201, as shown in Figure
2-1. Runoff from catchment 200 is directed to an underground cistern with an area of
260 m? and a height of 2 m. Runoff from catchment 201 is directed to a 60 m superpipe
with a diameter of 975 mm. The superpipe also receives the controlled outflow from the
cistern in catchment 200. The flow will be controlled by flow control devices such as
pumps, weirs, orifice plates or a combination of these measures. The detailed design of
the flow control devices will be provided in future submissions. For modelling purposes,
a 75mm orifice plate has been assumed for the cistern and a 150mm orifice tube has
been assumed for the superpipe.

WSP Tribute 1101A, 1105 and 1163 Kingston Road
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A HydroCAD model was created for Phase 1 and was used to simulate the hydrologic
response for Phase 1 under proposed development conditions and to determine the
required detention volume for quantity control.

A summary of the modelling results for Phase 1 with respect to storage utilization is
provided in Table 2-4.

Table 2-5 provides a summary of all flows from Phase 1 for all storm events up to and
including the 100-year event. Full HydroCAD modelling output is provided in
Appendix C.

Table 2-4: Summary of the Storage Utilization for Phase 1

Phase 1 Phase 1 Phase 1 Phase 1
Cistern Cistern Superpipe Superpipe
Utilized Peak Water Utilized Peak Water
Return Period Storage Elevation Storage Elevation
(m? 520 m3) (m) (m? 44.8 m3) (m)
2 157.5 0.606 10.2 0.271
5 220.2 0.847 15.6 0.371
10 260.8 1.003 19.6 0.440
25 345.9 1.330 28.4 0.590
50 427.9 1.646 34.6 0.703
100 500.0 1.923 39.7 0.809

Table 2-5: Summary of all Flows from Phase 1 Area

Ret_urn FIow_from Phase 1 | Flow frorp Phase | Total Flow from AIIoI:vl;abslg I1=Iow
Period Cistern (L/s) 1 Superpipe (L/s) Phase 1 (L/s)* (Lls)
2 9.29 28.43 28.43 65.4
5 11.09 34.90 34.90 65.4
10 12.11 38.77 38.77 65.4
25 14.02 46.06 46.06 65.4
50 15.63 50.85 50.85 65.4
100 16.93 54.98 54.98 65.4

*Flow from the entire Phase 1 area is not an arithmetic sum of flows from the cistern and the superpipe,
but it is iteratively determined, the superpipe takes in flows from the cistern.

Therefore, the modelling results demonstrate that the overall peak flow rate from
Phase 1 shall be controlled to below the allowable pro-rated flow rate for Phase 1,
65.4 L/s, for all storms up to and including the 100-year storm event. Additionally, the
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modelling results demonstrates that the utilized storage for the 100-year storm event for
the Phase 1 cistern and Phase 1 superpipe are less than the storage volumes provided
in the cistern and superpipe proposed for Phase 1.
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2.3 Phase 1 Design Conclusion

The key points with respect to the design criteria for Phase 1 of the development are
summarized below.

Erosion Control

Retention of the 5 mm rainfall within the Phase 1 area shall satisfy the erosion control
criterion for Phase 1. Temporary erosion and sediment control shall be provided during
construction.

Water Balance

An assumed 40mm minimum initial abstraction for the intensive green roof provides the
required water balance volume in combination with extensive green roof areas.

Water Quality

An Imbrium Jellyfish filter sized for Phase 1 is proposed to provide 80% TSS removal on
the annual average loading basis. An existing OGS on site will provide 50% TSS
removal for the ROW.

Water Quantity

A 520 m? underground cistern and a 44.8 m?® superpipe equipped with flow controls are
proposed to provide quantity control for the Phase 1 area and control all flows from
Phase 1 to below the allowable flow rate for Phase 1 of the development.

Tribute 1101A, 1105 and 1163 Kingston Road WSP
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3 PHASE 2 DEVELOPMENT BLOCK

3.1 Phase 2 Pre-Development Condition

Phase 2 is split into Phase 2A and Phase 2B, the two combined have a total area of
approximately 1.27 ha. There is an area of 0.125 ha (titled as Catchment 106 in the
existing condition, and Catchment 213 in the proposed condition) on the east side of
Phase 2 which is undeveloped in the existing condition. This area discharges to Pine
Creek via overland flow under the existing condition and is located within the 10 m
buffer for the 100-year floodline for Pine Creek. This area decreases under post
development conditions from 0.21 ha to 0.125 ha, however the area will continue to
discharge to Pine Creek via overland flow. There is also an external area of
approximately 0.1 ha (EXT 2) located north of the Phase 2 boundary from which runoff
flows to the Phase 2 area. Similar to EXT 1, the EXT 2 area shall be developed as part
of a separate development package proposed for Walnut Lane which will be completed
prior to this development. The future Walnut Lane Road will not be contributing flows to
Phase 2 under the post development conditions.

Under the existing condition, the Phase 2 area consists of an impervious roof, at grade
parking areas and some landscaping. Runoff from the Phase 2 area, with the exception
of catchment 106 (catchment 213 replaces catchment 106 in the proposed condition), is
collected via catch basins and internal storm sewers and directed to MH18 where flow
control is provided by a 250 mm orifice tube. Runoff storage for the Phase 2 boundary
consists of surface ponding, pipe storage, rooftop storage and a small underground
storage that is located within the Phase 4 boundary. Based on the limited information
provided in A.M., 2015, it is understood that, while some areas within the Phase 2
boundary directly discharge to the small underground storage, the majority of the Phase
2 boundary does not directly discharge to the underground storage system but runoff
backflows into the underground storage after being restricted by the 250 mm orifice tube
at MH18. The 250 mm orifice tube at MH18 also provides flow control to runoff from
Phase 5 but has no impact on flows from the Phase 4 area. The existing condition of
Phase 2 is shown in Figure 1-2.
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3.2 Phase 2 Post Development Condition

3.2.1 General

Under the post development condition, Phase 2 consists of catchment 202 as Phase 2A
and catchment 203 as Phase 2B. Phase 2A, with an area of 1.12 ha shall be developed
into a building structure, an underground garage, at-grade impervious areas and
landscaping. A public ROW, Phase 2B, with an area of 0.15 ha shall be constructed as
part of the Phase 2 development at the northwest corner of Phase 2 boundary.
Catchment 213 (0.125 ha) will be functioning as a park area with a multi-use path
(MUP) and will decrease in size in comparison to existing conditions, it will continue
discharging via overland flow to Pine Creek. An area breakdown for the proposed
development in Phase 2 is provided in Table 3-1. Please refer to for details of the post-
development conditions and land-uses. Detailed calculations can be found in Appendix
B.

Table 3-1: Phase 2 Proposed Land-Use

Land-Use Area (m?) Runc();f _(?I%eif:)c lent % Impervious

Soft Landscaping/Park 1,773 0.25 7%
Intensive Green Roof 2,290 0.50 43%
Extensive Green Roof 964 0.50 43%
Impervious at Grade 3,077 0.95 100%
Impervious Roof 3,065 0.95 100%
Phase 2A — Catchment 202 11,169 0.71 73%

Soft Landscaping/Park 208 0.25 7%
Intensive Green Roof - 0.50 43%
Extensive Green Roof - 0.50 43%
Impervious at Grade 1,301 0.95 100%
Impervious Roof - 0.95 100%
Phase 2B — Catchment 203 1,508 0.85 93%
Total Catchment 202/203 12,677 0.73 71%

Soft Landscaping/Park 670 0.25 7%
Intensive Green Roof 0 0.50 43%
Extensive Green Roof 0 1.50 100%
Impervious at Grade 576 0.95 100%
Impervious Roof 0 0.95 100%
Catchment 213 1,246 0.57 53%
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Phase 2 shall be developed during the second stage of the development plan. During
Phase 2 construction, the interim condition, only the ROW in Phase 4 will be
redeveloped to include a superpipe that will service Phase 2B.The existing Home Depot
and associated parking will not yet be redeveloped and shall remain unchanged and
continue to discharge at the existing rate. The 250 mm orifice tube located at MH18
shall be removed to prevent flows backing up into the proposed building, however as
the majority of the runoff storage in the existing condition for future Phase 4 (the existing
Home Depot) is provided as rooftop storage and flow controls, removal of the 250 mm
orifice tube should not create a major impact for the runoff from this area. Detailed
analysis of the existing SWM system shall be carried out at the Site Plan stage and
should it reveal that flows from the Phase 4 area are impacted in the interim condition of
Phase 2, mitigation measures such as temporary runoff storage shall be proposed to
manage the impacts during the interim condition.

Phase 2A, catchment 202, will be serviced by one underground storm cistern. Runoff
from 202 area shall be collected via internal catch basins and storm sewers and
directed to the Phase 2A cistern. This cistern will outlet to the existing storm network
that runs along the south side of the site prior to discharging to the box culvert.

Phase 2B, catchment 203, the public ROW within Phase 2 shall be serviced with a
superpipe that is built in the Phase 4 area. In the interim conditions, for the Phase 2
stage of the development, the superpipe will provide quantity control for Phase 2B. In
the ultimate conditions, the superpipe will be retrofitted with flow control devices to
provide quantity control for additional tributary areas. Further details are available in the
Functional Servicing Report prepared by WSP. This superpipe will outlet to the existing
storm network that runs along the west side of the site prior to discharging at the
headwall and eventually flowing to the box culvert.

Catchment 213 shall continue to discharge to Pine Creek via overland flow, similar to
the existing condition.
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3.2.2 Erosion Control

As mentioned in Section 1.4.1, erosion control for Phase 2 (1.27 ha in area excluding
catchment 213) can be provided by retention of the first 5 mm rainfall of each storm
event. The volume shall be retained within the Phase 2 area. Further detail on retention
of the 5 mm event is provided in Section 3.2.3.

Temporary erosion and sediment control during construction shall be planned and
carried out during the construction of Phase 2. A detailed Erosion and Sediment Control
Plan (ESC) shall be provided under the Functional Servicing Report (FSR).

Catchment 213 shall continue to discharge to Pine Creek at rates less than existing
rates under the proposed condition. As such, long-term erosion control is not required
for catchment 213.

3.2.3 Water Balance

As noted in Section 1.4.2, retention of the 5 mm rainfall through green roofs and
infiltration shall be provided to satisfy the water balance criterion. As well, the Site is
located within a Low Volume Groundwater Recharge Area (LGRA). Therefore, there are
no site-specific water balance requirements for the site. However, based on the City of
Pickering’s request for private lands the 5 mm on site infiltration within the 72-hour
drawdown time is required.

The infiltration rate has been calculated using Hydraulic Conductivity data from the site
per Preliminary Hydrological Investigation, exp., 2023. A measured hydraulic
conductivity of between 7.9*107-7 and 1.1 * 10*-4 m/s was observed. The lowest value
has been used as it is more conservative. Accordingly, an infiltration gallery with the
respective area and depth 160 m? and 0.74 m and drawdown time of 48 hours will be
proposed in catchment 213. The first 5 mm of rainfall will be captured from the roof area
in catchment 202 and will be conveyed to the underground infiltration galleries.

The ground water level is reported as 4.19 mbgs (meters below ground surface) in
BH/MW4 on June 6, 2023, in Preliminary Hydrological Investigation, exp., 2023 which is
attached in Appendix D. The clearance from the groundwater level by considering

0.6 m cover on top the infiltration gallery is roughly 1.34 m which meets the minimum
clearance requirement. The infiltration gallery is sized to provide an infiltration volume of
47.36 m3.

Table 3-2 summarizes the water balance calculations for Phase 2A. Phase 2B is a
public ROW and water balance targets are not required for roadways. As shown in the
table, a total water balance volume of 30.71 m? shall be retained on site through
infiltration or implementation of green roofs.
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Table 3-2: Phase 2A Water Balance Calculation

Area Initial_ Volume 5 mm Water
Surface Type (m?) Abstraction | Abstracted Volume Balance
(m) (m?) (m?) (WB) (m°)
Soft Landscaping 1,773 0.005 8.87 8.87 0.00
Intensive Green Roof 2,290 0.005 11.45 11.45 0.00
Extensive Green Roof 964 0.005 4.82 4.82 0.00
Impervious at Grade 3,077 0.000 0.00 15.38 15.38
Impervious at Roof 3,065 0.000 0.00 15.33 15.33
Total 11,169 - 25.14 55.85 30.71

Due to the limited roof space for excess green roof, it is assumed that the intensive
green roof portion has a total initial abstraction of 40 mm. The design volume of 47.4 m3
provided in the infiltration gallery also provides additional water balance volume, it is
expected to infiltrate in approximately 48 hours. Detailed calculations are provided
under Appendix B. Table 3-3 provides details on the net water balance for catchment
202 and the water balance volume for catchment 213. There is a surplus of 96.80 m3
due to the assumption for the intensive green roof the infiltration trenches proposed for
catchment 202.

Table 3-3: Additional Water Balance Provided — Phase 2

Volume Volume Net
Catchment 5mm Intensive Total In|t_|al Abstractt_ed by | Abstracted Water
WB Green Roof | Abstraction Intensive by
ID . . Balance
Volume Area (m) Green Roof Infiltration (md)
(m?) (m3)* Trench (m?3)
202 30.71 2290 0.040 80.15 47.36 -96.80
213 2.88 - - - - 2.88

*This volume has been reduced by the 5mm water balance amount, thus, it does not double count the
5mm water balance volume

The surplus allows for water balance targets to be met for catchment 213 , the total
water balance volume surplus across the site will be explained in further detail in
Section 7.1.2.

3.2.4 Water Quality

As mentioned in Section 1.4.3, Enhanced Level of protection is required for the
proposed development. The target is to treat 90% of the annual runoff volume and
remove 80% of the total suspended solids (TSS). An Imbrium Jellyfish filter is proposed
to provide 80% TSS removal for runoff from the impervious at grade areas including

Tribute 1101A, 1105 and 1163 Kingston Road WSP
Project No. 221-12931-00 January 2025
Tribute (Brookdale) Limited Page 23



roof areas within catchment 202 of Phase 2 boundary. Water quality shall be addressed
by an existing OGS located in the Phase 5 boundary, providing 50% TSS removal, for
catchment 203, the public ROW, as filter units are not accepted for roadways. As soft
landscaping areas are free from sediment generating activities, runoff shall leave these
areas effectively unchanged and clean.

Details of the Jellyfish sizing and specifications shall be provided as part of the
submission for Site Plan Application.

Catchment 213 shall function as a park, consisting of pervious surfaces and a multi-use
path and as such it shall be free of sediment generating activities. Therefore, no water
quality measures are required for this area.

3.2.5 Water Quantity

The Phase 2 area is divided into two catchments, Phase 2A and Phase 2B, and
catchment 213 as shown in Figure 3.1.

3.2.5.1 Phase 2A Water Quantity Control

As stated in Section 1.6, the post-development flows from the Phase 2A boundary
(catchment 202) shall be controlled to 64.5 L/s. Runoff from catchment 202 is directed
to an underground cistern with an area of 220 m? and a height of 2 m (provides volume
of 440 m3). The detailed design of the flow control devices will be provided in future
submissions. For modelling purposes, a 150mm orifice plate has been assumed for the
cistern.

A HydroCAD model was created and was used to simulate the hydrologic response for
Phase 2A under proposed development conditions and to determine the required
detention volume for quantity control.

A summary of the modelling results for Phase 2A with respect to storage utilization is
provided in Table 3-4. Table 3-5 provides a summary of all flows from Phase 2A for all
storm events up to and including the 100-year event. Full HydroCAD modelling output is
provided in Appendix C.
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Table 3-4: Summary of the Storage Utilization for Phase 2A

Phase 2A Cistern Phase 2A Cistern
Return Period Ut(l::]z?'tlu‘i1 fott:'rg)ge Peak Wat(t:;)Elevatlon
2 112.6 0.512
5 161.1 0.732
10 193.8 0.881
25 262.9 1.195
50 328.6 1.494
100 385.0 1.750

Table 3-5: Summary of all Flows from Phase 2A Area

Return Period Total Flow from Phase 2A (L/s)* | Phase 2A Allowable Flow (L/s)
2 32.59 64.5
5 39.99 64.5
10 44.27 64.5
25 52.19 64.5
50 58.73 64.5
100 63.82 64.5

Therefore, the modelling results demonstrate that the overall peak flow rate shall be
controlled to below the allowable flow rate for Phase 2A, 64.5 L/s, for all storms up to
and including the 100-year storm event. Additionally, the modelling results
demonstrates that the utilized storage for the 100-year storm event for the Phase 2A
cistern are less than the storage volumes provided in the cistern proposed for Phase
2A.

3.2.5.2 Phase 2B Water Quantity Control

As stated in Section 1.6, the post-development flows from the Phase 2B boundary
(catchment 203) shall be controlled to 8.7 L/s. Runoff from catchment 203 consists of a
public ROW and shall be directed to a 240 m superpipe with a diameter of 1,200 mm
that will be built in the Phase 4 ROW during the Phase 2 development stage. In the
ultimate conditions, this superpipe will also service Phase 4 and its tributary drainage
areas. The flow will be controlled by flow control devices such as pumps, weirs, orifice
plates or a combination of these measures. The detailed design of the flow control
devices will be provided in future submissions.
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No additional quantity control measures will be in place within catchment 203. The
allowable release rate will be met in the ultimate conditions, this will be further detailed
in Section 5.2.5

3.2.5.3 Catchment 213 Quantity Control

Catchment 213 shall continue to discharge via over land flow to Pine Creek at flow rates
less than the existing flow rates as seen below in Table 3-6. Catchment 106 flowing to
Pine Creek in the existing conditions is 0.21 ha, part of the catchment is developed and
controlled through catchment 202, the remaining area of 0.125 ha is developed as
catchment 213. Thus, in the proposed conditions, the area flowing to Pine Creek is less
than what it was in the existing conditions and therefore, no quantity control measures
are required for catchment 213. See Appendix B for calculation details.

Table 3-6: Summary of Flows to Pine Creek

Return Period Flow from Proposed 213 (L/s) Flow from Existing 106 (L/s)
2 15.4 22.3
5 21.1 30.6
10 25.1 36.2
25 32.9 47.6
50 40.2 58.2
100 46.4 67.1

3.3 Phase 2 Design Conclusion

The key points with respect to the design criteria for Phase 2 of the development are
summarized below.

Erosion Control

Retention of the 5 mm rainfall within the Phase 2 area shall satisfy the erosion control
criterion. Catchment 213 shall continue to discharge to Pine Creek at lower rates than
the existing rates due to a decrease in the area and does not require long term erosion
control. Temporary erosion and sediment control shall be provided during construction.

Water Balance

With the assumption of 40mm initial abstraction through the intensive green roof and the
infiltration proposed through the infiltration galleries, there is a net surplus of water
balance that can compensate for the water balance volume required by catchment 213
and future catchments.
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Water Quality

An Imbrium Jellyfish filter sized for Phase 2A catchment 202 (private block) is proposed
to provide 80% TSS removal on the annual average loading basis. An existing oil grit
separator will provide 50% TSS removal for Phase 2B catchment 203 which consists of
a public ROW. Water quality measure is not required for catchment 213, park area, as it
is free of sediment generating activities.

Water Quantity

A 440 m? underground cistern equipped with flow control is proposed to provide quantity
control for Phase 2A catchment 202. All flows from Phase 2A shall be controlled to
below the allowable flow rate for Phase 2A of the development. Phase 2B, catchment
203, the public ROW will be serviced by a superpipe that will be built during the stage
for Phase 2 development but in the ultimate conditions it will also service other tributary
drainage areas. The Phase 2B flows will be met through the superpipe in the ultimate
conditions and further details are presented in Section 5.2.5. Catchment 213 shall
continue to discharge to Pine Creek via overland flow at rates lower than the existing
rates.
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4 PHASE 3 DEVELOPMENT BLOCK

4.1 Phase 3 Pre-Development Condition

Phase 3 of the development has an area of approximately 0.60 ha. Under the existing
conditions, the Phase 3 area consists of at grade parking areas and minimal
landscaping surrounding a building. The existing runoff storage for the Phase 3
boundary consists of pipe storage as a part of catchment 104 which is explained in
Section 1.6. Runoff from the existing area is collected via catch basins and internal
storm sewers and directed to the underground storage located east of Phase 3 in Phase
4 and ultimately to the existing MH10 where flow control is provided by a 150 mm orifice
tube. According to A.M., 2015, it is understood that that the Phase 3 boundary does not
directly discharge to the underground storage located in Phase 4 but runoff backflows
into the underground storage after being restricted by the 150mm orifice tube. The
existing condition of Phase 3 is shown in Figure 1.2 and the proposed condition of
Phase 3 is shown in Figure 4.1.

4.2 Phase 3 Post Development Condition

421 General

The 0.60 ha proposed development will consist of redeveloping the existing at grade
parking area, the building and the landscaped area. This phase is delineated as
Catchment 204 and includes a proposed building with underground parking and some
at grade landscaped areas. The 100-year flow from each catchment will be captured via
catch basins, roof area and will be conveyed to an underground cistern. The 100-year
flow will be controlled to allowable release rates explained in Section 1.6. Erosion,
sediment control, and quality control for Phase 3 will be achieved as explained in the
following sections.
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An area breakdown for the proposed development under final condition is provided

below in Table 4-1. Detailed calculations can be found in Appendix B.

Table 4-1: Phase 3 Proposed Land-Use Area Breakdown
Land-Use Area Runoff Coefficient % Impervious
(m?) (2-10Yr)
Soft Landscaping 437 0.25 7%

Intensive Green Roof 576 0.50 43%
Extensive Green Roof 888 0.50 43%
Impervious at Grade 2,450 0.95 100%
Impervious Roof 1,617 0.95 100%
Phase Total 5,968 0.79 84%

4.2.2 Erosion Control

Erosion control for this development will be provided by runoff reduction from the site
through infiltration of a minimum 5 mm rainfall depth across all impervious surfaces. The
infiltration of 5 mm will be achieved by proposed initial abstraction assumptions through
the intensive green roof explained in the following Section 5.2.3.

4.2.3 Water Balance

As noted in Section 1.4.2, retention of the Smm rainfall through green roof and
infiltration shall be provided to satisfy the water balance criterion.

Table 4-2 outlines the water balance volume required to retain the runoff from a 5 mm
storm on site for Phase 3. Detailed water balance calculations can be found in

Appendix B of this report.

Table 4-2: Phase 3 Water Balance Calculation
Area Initial_ Volume 5 mm Water
Surface Type (m?) Abstraction | Abstracte | Volume | Balance
(m) d (m’) (m°) | (WB) (m°)
Soft Landscaping 437 0.005 2.18 2.18 0.00
Intensive Green Roof 576 0.005 2.88 2.88 0.00
Extensive Green Roof 888 0.005 4.44 4.44 0.00
Impervious at Grade 2,450 0.000 0.00 12.25 12.25
Impervious Roof 1,617 0.000 0.00 8.09 8.09
Total | 5,968 - 9.50 29.84 20.34
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There is limited space for infiltration and limited roof space for excess green roof. It is
assumed that the intensive green roof portion has a total initial abstraction of 40 mm.
This provides an additional water balance volume of 20.16 m3. No infiltration trench is
proposed for Phase 3 due to the extent of the underground parking lot. Table 4-3
summarizes the additional water balance volume provided and the total net water
balance for Phase 3.

Table 4-3: Additional Water Balance Provided in Phase 3

Intensive Volume Volume Net

Catchment 5mm WB Green Roof Total In|t.|al Abstractgd Abstracted Water

Abstraction | by Intensive by
ID Volume Area . . Balance

2 (m) Green Roof Infiltration 3

(m?) (m3)* Trench (m?) (m°)

204 20.34 576 0.04 20.16 - 0.18

*This volume has been reduced by the 5mm water balance amount, thus, it does not double count the
5mm water balance volume

There is a net deficit in water balance of 0.18 m3. However, there is a surplus water
balance volume from earlier phases of the site that can compensate for the deficit in
Phase 3, further details are presented in Section 7.1.2. Detailed calculations of the
water balance calculations can be found in Appendix B.

4.2.4 Water Quality

As mentioned in Section 1.4.3, Enhanced Level of protection is required for the
proposed development. The target is to treat 90% of the annual runoff volume and
remove 80% of the total suspended solids (T.S.S.).

An Imbrium Jellyfish is proposed to achieve the full 80% TSS removal for runoff from
the at-grade impervious areas and roof runoff. Soft landscaped areas are considered
clean areas as they are free from sediment generating activities and runoff shall leave
these areas effectively unchanged and clean.

Details of the Jellyfish unit sizing and specifications shall be provided as part of the
submission for Site Plan Application (SPA).

4.2.5 Water Quantity

As stated in Section 1.4.4, the post-development flows from the site shall be attenuated
to the allowable flow, for all storms up to and including the 100-year storm event. As
mentioned in Section 5.2.1, Phase 3 is labelled as one catchment, catchment 204. The
100-year flow from the catchment will be controlled by an underground cistern with a
volume of 280 m? (140 m? x 2 m) located in the underground parking structure. The flow
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will be controlled by flow control devices such as pumps, weirs, orifice plates or a
combination of these measures. The detailed design of the flow control devices will be
provided in future submissions. For the purposes of this submission a 100 mm orifice
plate is assumed.

A HydroCAD model is used to simulate the hydrologic response of the site under
proposed development conditions and to determine the required detention volume for
quantity control using the Rational Method and City of Pickering IDF curve explained in
Section 1.6. The runoff coefficient adjustment factors have been applied based on the
City of Pickering SWM design guideline.

A summary of the modelling results for the proposed underground cistern is provided in
Table 4-4 . A comparison of post-development to pre-development flows is shown in
Table 4-5. Full HydroCAD modelling output is provided in Appendix C.

Table 4-4: Summary of the Storage Utilization for Phase 3

Catchment 204 Cistern
Return Period Utilized Storage Peak Water Elevation
(m%/ 280 m?) (m)
2 73.90 0.528
5 105.7 0.755
10 126.9 0.906
25 172.2 1.230
50 215.2 1.537
100 253.4 1.810

Table 4-5: Summary of Modelling Results Compared to Allowable for Phase 3

Return Period 204 Development Total Allowable Release Rate,
Release Rate (L/s) Qp (L/s)
2 15.15 34.5
5 18.40 34.5
10 20.28 34.5
25 23.81 34.5
50 26.73 34.5
100 29.08 34.5

Therefore, the modelling results demonstrate that the overall peak flow rate from the
entire site will be below the allowable release rates for all storms up to and including the
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100-year storm event. Additionally, the modelling results demonstrates that the
100-year storm event uses a maximum storage volume which are below the
underground cistern designed storm volume.

4.3 Phase 3 Design Conclusion

Erosion Control

Erosion control for this phase will be provided by runoff reduction from the site through
infiltration of a minimum 5 mm rainfall depth across all impervious surfaces. More
details will be provided at the detailed design stage. Temporary erosion and sediment
controls measures will be implemented during construction.

Water Balance

An assumption of 40mm of initial abstraction for the intensive green roof provides
additional water balance volume for Phase 3. An infiltration gallery is not feasible for
Phase 3 due to the extent of the underground parking. Surplus water balance from
earlier phases will offset the shortfall in Phase 3.

Water Quality

An Imbrium Jellyfish filter sized for Phase 3 is proposed to provide 80% TSS removal on
the annual average loading basis.

Water Quantity

An underground cistern with a volume of 280 m? is proposed for volume and flow
control for Phase 3. Post-development flows, including the expected flows from the
development, have been controlled to below the allowable release rate for the site.
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5 PHASE 4 DEVELOPMENT BLOCK

5.1 Phase 4 Pre-Development Condition

Phase 4 of the development has an area of approximately 2.16 ha. Under the existing
conditions, the Phase 4 area consists of at grade parking areas and minimal
landscaping. The existing runoff storage for the Phase 4 boundary consists of two
underground storage systems, surface ponding and pipe storage as a part of catchment
101 which is explained in Section 1.6. Runoff from the existing area is collected via
catch basins and internal storm sewers and directed to the larger of the two
underground storages and ultimately to existing MH10 where flow control is provided by
a 150 mm orifice tube. The existing condition of Phase 4 is shown in Figure 1.2.

5.2 Phase 4 Post Development Condition

5.21 General

Phase 4 is 2.16 ha, the proposed boundary for Phase 4 will consist of redeveloping the
existing at grade parking area, and a public right-of-way (ROW). This phase is split into
four drainage catchments (i.e., 205, 206, 207 and 208). Catchment 205 includes a
proposed commercial / residential building. Catchment 206 includes a park area with
MUPs, tennis courts and open lawn areas. Catchment 207 and 208 are public ROWs.
The 100-year flow from each catchment will be captured via catch basins, roof area and
will be conveyed to the underground cistern and superpipes.

In the interim condition of Phase 4, the existing area of Home Depot, and landscapes
south and southwest of Phase 4 will remain without any changes. The existing SWM
measurement for these areas will remain unchanged except for the 250 mm existing
orifice tube located at the existing storm MH18. Although, the existing 250 mm orifice
tube will be removed in Phase 2 to convey the controlled flow from Phase 2 freely
without any backflow into the system, the interim flow under the interim condition will
remain under the allowable release rates. The detail of the flows and any required
temporary SWM mitigation for interim condition will be provided as part of the detailed
design.

The phases in the proposed conditions will be built in stages starting with Phase 1 and
ending with Phase 5. Phase 4 will need to account for its own tributary drainage areas
along with the flows from Phase 1, Phase 3 and Phase 2B. Thus, the Phase 4 allowable

WSP Tribute 1101A, 1105 and 1163 Kingston Road
January 2025 Project No. 221-12931-00
Page 34 Tribute (Brookdale) Limited



release rate is the sum of the pro-rated allowable release rates from Phase 1, Phase
2B, Phase 3 and Phase 4 as seen in Section 1.6.

The 100-year flow for Phase 4 will be controlled to the allowable release rate of 233.5
L/s as seen in Table 5-1 below.

Table 5-1: Phase 4 Allowable Release Rate

Phase ID Pro-Rated Allowable Release Rates (L/s)
Phase 1 65.4
Phase 2B 8.7
Phase 3 34.5
Phase 4 124.9
Total Allowable Release Rate Phase 4 233.5

A storm cistern is proposed to be located in the building in catchment 205. It will release
to the proposed superpipe in the public ROW (i.e., catchment 207), which will have
been built during the stage 2 development (Phase 2). A subsurface storage system is
proposed for the park area (i.e., catchment 206). This storage will also release to the
superpipe located in catchment 207.

The superpipe that will have been built during stage 1 development (Phase 1) will be
extended in the fourth development stage for Phase 4 to account for the additional
tributary drainage area consisting of catchment 208.

The controlled flow from Phase 4 will drain to the existing 600 mm storm sewer located
west of the existing Home Depot building. For more details refer to the Functional
Servicing Report by WSP dated October 2023 under a separate cover.

An area breakdown for the proposed development under the Phase 4 condition is
provided below in Table 5-2. Please refer to Figure 5-1 for details of the post-
development conditions and land-uses. Detailed calculations can be found in Appendix
B.
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Table 5-2: Phase 4 Proposed Land-Use Area Breakdown

Land-Use ?‘r:‘ez? Run?;f_ﬁ%e;f:;: lent % Impervious
Soft Landscaping / Park 5,997 0.25 7%
Intensive Green Roof 2,641 0.50 43%
Extensive Green Roof 733 0.50 43%
Impervious at Grade 9,836 0.95 100%
Impervious Roof 2,416 0.95 100%
Phase Total 21,623 0.69 65%

Erosion, sediment control, and quality control for Phase 4 will be achieved as explained

in the following sections.
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5.2.2 Erosion Control

Erosion control for this development will be provided by runoff reduction from the site
through infiltration of a minimum 5 mm rainfall depth across all impervious surfaces. The
infiltration of 5 mm will be achieved by proposed assumptions for intensive green roof
and net water balance surplus volumes explained in the following section.

5.2.3 Water Balance

As noted in Section 1.4.2, retention of the 5Smm rainfall through green roof and
infiltration shall be provided to satisfy the water balance criterion.

Table 5-3 outlines the water balance volume required to retain the runoff from a 5 mm
storm on site for Phase 4 catchment 205 and catchment 206. As catchments 207 and
208 are public ROWs, water balance criteria does not need to be met for roadways.
Detailed water balance calculations can be found in Appendix B of this report.

Table 5-3: Phase 4 Water Balance Calculation
Area Initial_ Volume 5 mm Water
Surface Type (m?) Abstraction | Abstracted | Volume Balance
(m) (m?) (m?) (m?)
Soft Landscaping / Park 230 0.005 1.15 1.15 0.00
Intensive Green Roof 2,641 0.005 13.21 13.21 0.00
Extensive Green Roof 733 0.005 3.67 3.67 0.00
Impervious at Grade 1,000 0.000 0.00 5.00 5.00
Impervious Roof 2,416 0.000 0.00 12.08 12.08
Total Catchment 205 7,020 18.02 35.10 17.08
Soft Landscaping / Park 5,028 0.005 25.14 25.14 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
Extensive Green Roof - 0.005 0.00 0.00 0.00
Impervious at Grade 3,811 0.000 0.00 19.06 19.06
Impervious Roof - 0.000 0.00 0.00 0.00
Total Catchment 206 8,839 25.14 44.20 19.06

Due to the limited space for infiltration and the limited roof space for excess green roof,
it is assumed that the intensive green roof portion has a total initial abstraction of

40 mm. No infiltration trench is proposed for Phase 4 due to the extent of the
underground parking lot. Table 5-4 summarizes the additional water balance volume
provided and the total net water balance for Phase 4. Detailed calculations of the water
balance calculations can be found in Appendix B.
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Table 5-4:

Additional Water Balance Provided in Phase 4

Intensive gy Volume Volume Net
Catchment 5mm WB Green Roof ;gtal Imt.'al Abstractt.ed Abstracted Water
ID Volume Area straction | Dy Intensive . by . Balance
2 (m) Green Roof Infiltration 3
(m?) (m3)* Trench (m3) (m°)
205 17.08 2641 0.040 92.44 0.00 -75.36
206 19.06 0 0.000 0.00 19.06

*This volume has been reduced by the 5mm water balance amount, thus, it does not double count the
5mm water balance volume

There is a surplus of water balance from catchment 205 of 75.36 m3. Catchment 206,
the park area, does not allow for any infiltration nor does it have any intensive green
roof areas, thus, there is a net deficit water balance of 19.06 m3. However, the surplus
provided by the earlier phase in catchment 205 along with the surplus of water balance
volume across the site compensates for the deficit, further details are presented in
Section 7.1.2, it details the total water balance volume across the site. Detailed
calculations of the water balance calculations can be found in Appendix B.

5.2.4 Water Quality

As mentioned in Section 1.4.3, Enhanced Level of protection is required for the
proposed development. The target is to treat 90% of the annual runoff volume and
remove 80% of the total suspended solids (T.S.S.).

The individual Residential / Commercial block will have their own filter-based water
treatment units, an area expected to achieve the full 80% TSS removal, this will include
runoff from impervious at grade areas and roof areas. Soft landscaped areas are
considered clean and will not be included in sizing the unit as they are not sediment
generating surfaces.

Since the TRCA only credits a maximum 50% TSS removal rate for conventional OGS
units; should filter-based units not be permitted in the municipal right-of-way as part of
detailed design, evaluation of a treatment train approach will be considered for the
public right-of-way roads and public spaces. Treatment train may include: bioretention
areas, extended tree pits in the right-of-way boulevards, and stormwater curb
extensions will be proposed within the roads and public spaces.

Tribute 1101A, 1105 and 1163 Kingston Road
Project No. 221-12931-00
Tribute (Brookdale) Limited

WSP
January 2025
Page 39



5.2.5 Water Quantity

As mentioned in Section 5.2.1, Phase 4 is divided into four catchments (i.e., 205, 206,
207 and 208), the 100-year flow from the catchments will be controlled with volume
provided by underground cistern and superpipes. The post-development flows from the
site shall be attenuated to the allowable flow shown in Table 5-1 of 233.5 L/s, for all
storms up to and including the 100-year storm event.

The runoff from catchment 205 will be controlled by an underground cistern with a
volume of 340 m3 (170 m? x 2 m) located in the underground parking structure. The
runoff from catchments 206 will be controlled by a subsurface storage system with a
volume of 280 m3 (140 m?x 2 m).

Catchment 207 will be controlled by providing a superpipe volume of 271.4 m3 (1200mm
at 240 m long). This superpipe will have been built during the Phase 2 development
stage. As mentioned in Section 3.2.5.2, Phase 2B will be controlled by the superpipe,
the allowable release rate for Phase 2B is considered in the sum of the pro-rated
allowable release rate that Phase 4 controls (as stated in Table 5-1). This superpipe in
catchment 207 takes in flows from Phase 2B, from catchment 207, from the cistern in
catchment 205, and from the subsurface storage tank in catchment 206. It has been
sized accordingly in order to provide quantity control for the tributary drainage areas and
meet the total allowable release rate for Phase 4.

Accordingly, catchment 208 will include a superpipe with a volume of 44.8 m?(975mm
at 60 m long). This superpipe takes in flows from Phase 1, Phase 3 and from catchment
208. The flow will be controlled by flow control devices such as pumps, weirs, orifice
plates or a combination of these measures. The detailed design of the flow control
devices will be provided in future submissions. For the modelling purposes of this
submission, a 75 mm orifice plate is assumed for the storage tank in Catchment 205, a
100 mm orifice tube is assumed for the storage tank in Catchment 206, a 200 mm
orifice tube is assumed for the superpipe in Catchment 207, and a 200 mm orifice tube
is assumed for the superpipe in Catchment 208.

A HydroCAD model is used to simulate the hydrologic response of the site under
proposed development conditions and to determine the required detention volume for
quantity control using the Rational Method and City of Pickering IDF curve explained in
Section 1.6. The runoff coefficient adjustment factors have been applied based on the
City of Pickering SWM design guideline.

A summary of the modelling results for the proposed underground cistern and
superpipes are provided in Table 5-5 and Table 5-6. A comparison of post-development
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to pre-development flows is shown in Table 5-7. Full HydroCAD modelling output is
provided in Appendix C.

Table 5-5: Summary of the Storage Utilization for Phase 4
Catchment 205 Cistern Catchment 206 Subsurface Storage
Return Utilized Peak Water -
Period Storage Elevation Utlllzaed Stor?ge Peak _Water
(m? 340 m?) (m) (m°/ 280 m°) Elevation (m)
2 96.5 0.568 69.6 0.497
5 136.2 0.801 100.2 0.716
10 162.2 0.954 120.6 0.862
25 217.9 1.282 162.2 0.954
50 269.5 1.585 205.7 1.469
100 317.3 1.866 243.7 1.741
Table 5-6: Summary of the Storage Utilization for Phase 4
Catchment 207 Superpipe Catchment 208 Superpipe
Return Period | ytjlized Storage | Peak Water | Utilized Storage Peak Water
(m3/ 271.4 m?) Elevation (m) (m3/ 44.8 m3) Elevation (m)
2 58.0 0.320 12.0 0.305
5 84.9 0.421 17.7 0.406
10 103.5 0.487 21.7 0.476
25 144.6 0.631 30.4 0.626
50 178.7 0.751 36.7 0.744
100 204.4 0.846 41.8 0.859
Table 5-7: Summary of Modelling Results Compared to Allowable for Phase 4
Return 207 Release | 208 Release Total Phase 4 Total Allowable
Period Rate (L/s) Rate (L/s) Release Rate* (L/s) Release Rate, Qp (L/s)
2 53.46 51.67 104.07 233.5
5 64.63 63.14 126.75 233.5
10 71.02 69.96 139.93 233.5
25 83.14 82.78 164.78 233.5
50 92.07 91.54 182.25 233.5
100 98.53 99.42 196.28 233.5

*Flow from entire Phase 4 is not an arithmetic sum of flows from all catchments, but it is iteratively

determined.
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Therefore, the modelling results demonstrate that the overall peak flow rate from the
entire site will be below the allowable release rates for all storms up to and including the
100-year storm event. Additionally, the modelling results demonstrates that the
100-year storm event uses a maximum storage volume which are below the
underground cistern and superpipes’ designed storm volume for final and interim
conditions.
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5.3 Phase 4 Design Conclusion

Erosion Control

Erosion control for this phase will be provided by runoff reduction from the site through
infiltration of a minimum 5 mm rainfall depth across all impervious surfaces. More
details will be provided at the detailed design stage. Temporary erosion and sediment
controls measures will be implemented during construction.

Water Balance

An assumption of 40mm of initial abstraction for the intensive green roof provides
additional water balance volume for Phase 4. An infiltration gallery is not feasible for
Phase 4 due to the extent of the underground parking. Surplus water balance from
earlier phases will offset the shortfall in Phase 4.

Water Quality

The individual Residential / Commercial block will have its own filter-based water
treatment units. Treatment train approach along with the OGS units will be considered
for the right-of-way roads and public space.

Water Quantity

Phase 4 includes a commercial / residential block, public roads and park. Accordingly,
an underground cistern with a volume of 300 m3 (for commercial / residential block),
200 m? (for the park) and 1200 mm and 975 mm superpipes (for public ROWSs) are
proposed respectively. Post-development flows, including the expected flows from the
development, have been controlled to below the allowable release rate for the site for
both the interim and final conditions.
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6 PHASE 5 DEVELOPMENT BLOCK

6.1 Phase 5 Pre-Development Condition

Phase 5 of the development has an area of approximately 2.46 ha. Under the existing
condition, the Phase 5 area consists of a Home Depot building, and roads with minimal
landscaping. The runoff storage for the existing Phase 5 boundary consists of roof top
control, surface ponding and pipe storage as a part of catchment 103 and uncontrolled
runoff as part of catchment 102 and catchment 105 which is explained in Section 1.6.
Runoff from the existing area is collected via catch basins and internal storm sewers
and directed to the underground storage in Phase 4 and ultimately to existing MH18
where flow control is provided by a 250 mm orifice tube. The existing uncontrolled runoff
from catchment 102 is collected by double catch basins draining to the existing

1.83 m x 1.83 m box culvert and eventually to the existing 900 mm culvert under the GO
Transit and CNR tracks southwest of the subject site. The existing condition of Phase 5
is shown in Figure 1.2.

6.2 Phase 5 Post Development Condition

6.2.1 General

The 2.46 ha proposed development is shown Figure 6-1, it will consist of redeveloping
the existing Home Depot building and surrounding roads. This phase is split into four
drainage catchments (i.e., 209, 210, 211 and 212). Catchment 209 includes the
proposed residential building. Catchments 210, 211 and 212 include private roads
respectively. The 100-year flow from each catchment will be captured via catch basins
and roof area drains and will be conveyed to the underground cistern and superpipes.
The 100-year flow from catchment 209 and catchment 210 will be controlled to
allowable release rates explained in Section 1.6. The 100-year flow from the private
roads (i.e., catchment 211 and 212) will be captured by existing and proposed single
and double catch basins and will drain to the existing 1.83 m x 1.83 m box culvert
uncontrolled via the existing and proposed storm sewers. Erosion sediment control and
quality control for Phase 5 will be achieved as explained in the following sections.

The storm cistern in the building (i.e., catchment 209) will be connected to the existing
storm MH19, south of the subject site. The private road (i.e., catchment 210) will be
controlled by the cistern in catchment 209. The runoff from private roads (i.e.,
catchment 211 and 212) will be conveyed via the proposed 750 mm pipe and existing
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525 mm to 900 mm storm sewers uncontrolled to the existing 1.83 m x 1.83 m box
culvert. As mentioned in Section 1.6, the controlled and uncontrolled runoff from the
subject site will drain to the existing 900 mm culvert under the GO Transit and CNR
tracks. For more details refer to the Functional Servicing Report by WSP dated October

2023 under separate cover.

An area breakdown for the proposed development under final condition is provided
below in Table 6-1. Please refer to for details of the post-development conditions and
land-uses. Detailed calculations can be found in Appendix B.

Table 6-1: Phase 5 Proposed Land-Use Area Breakdown

Area Bl.mOff .
Land-Use A Coefficient (2 -10 % Impervious
(m*) Yr)
Soft Landscaping / Park 4,815 0.25 7%
Intensive Green Roof 4,818 0.50 43%
Extensive Green Roof 1,777 0.50 43%
Impervious at Grade 8,271 0.95 100%
Impervious Roof 4,961 0.95 100%
Site Total 24,641 0.69 67%
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6.2.2 Erosion Control

Erosion control for this development will be provided by runoff reduction from the site
through infiltration of a minimum 5 mm rainfall depth across all impervious surfaces. The
infiltration of 5 mm will be achieved by proposed assumptions for intensive green roof
areas explained in the following Section 6.2.3.

6.2.3 Water Balance

As noted in Section 1.4.2, retention of the 5mm rainfall through green roof and

infiltration shall be provided to satisfy the water balance criterion.

Table 6-2 outlines the water balance volume required to retain the runoff from a 5 mm
storm on site for Phase 5 catchment 209 and the uncontrolled catchments 211, 212.
ROWSs (catchment 210) do not require water balance targets. Detailed water balance
calculations can be found in Appendix B of this report.

Table 6-2: Phase 5 Water Balance Calculation
Area Initial_ Volume 5 mm Water
Surface Type (m?) Abstraction | Abstracted | Volume | Balance
(m) (m?) (m?) (WB) (m?)
Soft Landscaping 733 0.005 3.67 3.67 0.00
Intensive Green Roof 4,818 0.005 24.09 24.09 0.00
Extensive Green Roof 1,777 0.005 8.89 8.89 0.00
Impervious at Grade 4,118 0.000 0.00 20.59 20.59
Impervious Roof 4,961 0.000 0.00 24.80 24.80
Total Catchment 209 16,407 36.64 82.03 45.39
Soft Landscaping 1,649 0.005 8.25 8.25 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
Extensive Green Roof - 0.005 0.00 0.00 0.00
Impervious at Grade 678 0.000 0.00 3.39 3.39
Impervious Roof - 0.000 0.00 0.00 0.00
Total Catchment 211 2,328 8.25 11.64 3.39
Soft Landscaping 2,100 0.005 10.50 10.50 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
Extensive Green Roof - 0.005 0.00 0.00 0.00
Impervious at Grade 2,599 0.000 0.00 13.00 13.00
Impervious Roof - 0.000 0.00 0.00 0.00
Total Catchment 212 4,700 10.50 23.50 13.00

Due to the limited space for infiltration and the limited roof space for excess green roof,
it is assumed that the intensive green roof portion has a total initial abstraction of
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40 mm. No infiltration trench is proposed for Phase 5 due to the extent of the

underground parking lot. Table 6-3 summarizes the additional water balance volume
provided and the total net water balance for Phase 4.

Table 6-3: Additional Water Balance Provided in Phase 5
Intensive Total Initial Al\)lotlrimte d Volume Net
Catchment | 5mm WB Green Ag a ‘niia stracte Abstracted by Water
ID Volume Roof Area straction | by Intensive Infiltration Balance
2 (m) Green Roof 3 3
(m?) (m?)* Trench (m°) (m°)
209 45.39 4818 0.040 168.63 0.00 -123.24
211 3.39 0 0.000 0.00 0.00 3.39
212 13.00 0 0.000 0.00 0.00 13.00

*This volume has been reduced by the 5mm water balance amount, thus, it does not double count the

5mm water balance volume

There is a surplus of water balance from catchment 209 of 123.24 m3. This surplus
along with the surplus of water balance volume across the site compensates for the
uncontrolled catchments, further details are presented in Section 7.1.2 which details
the total water balance volume across the site. Detailed calculations of the water

balance calculations can be found in Appendix B.

6.2.4 Water Quality

As mentioned in Section 1.4.3, Enhanced Level of protection is required for the
proposed development. The target is to treat 90% of the annual runoff volume and
remove 80% of the total suspended solids (T.S.S.).

The individual Residential / Commercial block will have their own filter-based water
treatment units, an area expected to achieve the full 80% TSS removal, this will include
runoff from impervious at grade areas and roof areas. Soft landscaped areas are
considered clean and will not be included in sizing the unit as they are not sediment
generating surfaces.

Since the TRCA only credits a maximum 50% TSS removal rate for conventional OGS
units; should filter-based units not be permitted in the municipal right-of-way as part of
detailed design, evaluation of a treatment train approach will be considered for the

public right-of-way roads and public spaces. Treatment train may include: bioretention

areas, extended tree pits in the right-of-way boulevards, and stormwater curb
extensions will be proposed within the roads and public spaces.
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6.2.5 Water Quantity

As stated in Section 1.4.4, the post-development flows from the site shall be attenuated
to the allowable flow, for all storms up to and including the 100-year storm event. As
mentioned in Section 6.2.1, Phase 5 is divided into four catchments (i.e., 209, 210, 211
and 212), the 100-year flow from the catchments (i.e., 209 and 210) will be controlled
with volume provided by underground cistern. The 100-year flow from the uncontrolled
catchments (i.e., 211 and 212) will be discharged uncontrolled. The runoff from
Catchment 209 will be controlled by an underground cistern with a volume of 680 m3
(340 m?x 2 m) located in the underground parking structure. The cistern overcontrols
for catchment 210. The flow will be controlled by flow control devices such as pumps,
weirs, orifice plates or combination of. The detailed design of the flow control devices
will be provided in the detailed design stage. For the purpose of modelling for this
submission, a 150 mm orifice tube is assumed for the storage tank.

The HydroCAD model is used to simulate the hydrologic response of the site under
proposed development conditions and to determine the required detention volume for
quantity control using the Rational Method and City of Pickering IDF curve explained in
Section 1.6. The runoff coefficient adjustment factor has been applied based on the
City of Pickering SWM design guideline.

A summary of the modelling results for the proposed underground cistern in Catchment
210 is provided below in Table 6-4. A comparison of post-development to pre-
development flows is shown in Table 6-5. Full HydroCAD modelling output is provided
in Appendix C.

Table 6-4: Summary of the Storage Utilization for Phase 5

Catchment 208 Cistern
Return Period Utilized Storage Peak Water Elevation
(m3/ 680 m3) (m)

2 198.7 0.584

5 283.8 0.835

10 340.5 1.002

25 459.0 1.350

50 577.7 1.699

100 675.0 1.985
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Table 6-5:

Summary of Modelling Results Compared to Allowable for Phase 5

Return 209, 210 Total Controlled 209, 211, 212
Period Development Release 210 Allowable Uncontrolled Release
Rate (L/s) Release Rate, Qp (L/s) Rate (L/s)
2 45.81 101.5 85.86
5 55.94 101.5 117.67
10 61.78 101.5 139.51
25 72.47 101.5 183.09
50 81.8 101.5 222 .17
100 88.72 101.5 259.19

*Flow from entire Phase 5 is not an arithmetic sum of flows from all catchments, but it is iteratively

determined.

Therefore, the modelling results demonstrate that the overall peak flow rate from the
controlled portion of the Phase 5 site will be below the allowable release rates for all
storms up to and including the 100-year storm event. Section 7.1.4 will detail the total
release rate from the site and will account for the uncontrolled release rates from Phase
5. Additionally, the modelling results demonstrates that the 100-year storm event uses a
maximum storage volume which are below the underground cisterns designed storm
volume for final conditions.
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6.3 Phase 5 Design Conclusion

Erosion Control

Erosion control for Phase 5 will be provided by runoff reduction from the site through
infiltration of a minimum of 5 mm rainfall depth across all impervious surfaces. More
details will be provided at the detailed design stage. Temporary erosion and sediment
controls measures will be implemented during construction.

Water Balance

An assumption of 40mm of initial abstraction for the intensive green roof provides
additional water balance volume for Phase 5. An infiltration gallery is not feasible for
Phase 5 due to the extent of the underground parking. Surplus water balance from
earlier phases will offset the shortfall in Phase 5.

Water Quality

The individual Residential block will have its own filter-based water treatment units.
Treatment train approach along with the OGS units will be considered for the right-of-
way roads and public space.

Water Quantity

Phase 5 includes a residential block, controlled and uncontrolled private roads.
Accordingly, an underground cistern with a volume of 680 m?3 (for commercial /
residential block and overcontrol controlled private road) The remaining private roads
will drain uncontrolled. The post-development flows for the controlled portion have been
controlled to below the allowable release rate for the Phase 5 controlled allowable
release rate for the final conditions.
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7/ ALL PHASES 1-5

7.1 General

Phase 1 through 5 of the proposed development has a total area of 7.75 ha. The
entirety of the phase is shown in Figure 7-1 below. As discussed in Section 1.6, the
site’s discharge point is towards Frenchman’s Bay via the 900mm Culvert under the Go
Transit and C.N.R tracks. The total area flowing to this discharge point is 7.62 ha, it
excludes the 0.125 ha (catchment 213) flowing towards Pine Creek. The following
sections discuss the total SWM mitigation strategies provided for the 7.62 ha site
discharging towards Frenchman’s Bay.
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7.1.1  Erosion Control

Erosion control is provided for each phase through the minimum on-site retention of at
least 5mm as per the requirements set by the City of Pickering.

7.1.2 Water Balance

As discussed in Section 1.4.2, based on consultation with the City of Pickering review
engineer, retention of the 5mm rainfall through application of green roofs and infiltration
is targeted for the site. Due to the extent of the underground parking for each phase,
infiltration is proposed only for Phase 2. Thus, the SWM strategy was revised to
propose an assumption for the intensive green roof area to have a total abstraction of
40mm in order to meet water balance targets.

The following Table 7-1 summarizes the net water balance for the entire site. Roadways
are not included in the total net water balance volume as they are not required to meet
water balance targets.

Table 7-1: Net Water Balance Volume - All Phases

Additio_nal WB Volume Additional \{VB Net WB
Phase Catchment ID 5mm WB Prov!ded Through Volume Pr(_)Vld(_ad Volume
ID Volume Intensive Green Roof Through Infiltration 3
(m3) Trench (m3) (m®)
PH1 200 29.0 31.5 0.0 -2.5
PH2 202 30.7 80.2 47 .4 -96.8
PH2 | 213 - Uncontrolled 29 0.0 0.0 29
PH3 204 20.3 20.2 0.0 0.2
PH4 205 17.1 92.4 0.0 -75.4
PH4 206 191 0.0 0.0 19.1
PHS5 209 45.4 168.6 0.0 -123.2
PH5 | 211 - Uncontrolled 3.4 0.0 0.0 3.4
PH5 | 212 - Uncontrolled 13.0 0.0 0.0 13.0
Total Controlled WB Net Volume (m?) -278.7
Total Uncontrolled WB Net Volume (m?) 19.3
Total WB Net Volume (m3) -259.4

A negative net water balance volume indicates a surplus of water balance volume, this
surplus is used throughout the site to compensate for uncontrolled areas and for phases
that do not meet the water balance targets. The site provides a total surplus water
balance volume of 259.4 m? after compensating for the uncontrolled areas.
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7.1.3 Water Quality

Each phase of the proposed development targets 80% TSS removal from all runoff from
impervious at-grade areas and roofs. Runoff from landscaped areas are considered
clean. Filter-based water treatment units will be sized during the SPA submission. For
roadways, should filter-units not be permitted as part of SPA, evaluation of the
treatment train approach will be considered.

7.1.4 Water Quantity

As stated in Section 1.4.4, the post-development flows from the site shall be attenuated
to the allowable flow, for all storms up to and including the 100-year storm event. The
allowable flow to Frenchmans Bay is 662.6 L/s.

The following Table 7-2 summarizes the flows the flows from each phase including the
uncontrolled flows and the total flow from the proposed development. Phase 4
accounts for flows from Phase 1, Phase 3 and Phase 2B.

Table 7-2: Summary of Total Site Release Rates

Phase Phase 4 Total
2A Release Rate Phase 5 Phase 5 Total Allowable
Return Release | Uncontrolled | Development
- Release | (Accounts for Release
Period Rate Release Release
Rate Phase 1, 2B, (Lls) Rate (L/s) Rate* (L/s) Rate, Qp
(L/s) and 3) (L/s) (L/s)
2 32.59 104.07 45.81 85.86 224 .11 662.6
5 39.99 126.75 55.94 117.67 280.09 662.6
10 44.27 139.93 61.78 139.51 316.03 662.6
25 52.19 164.78 72.47 183.09 383.73 662.6
50 58.73 182.25 81.8 22217 440.67 662.6
100 63.82 196.28 88.72 259.19 490.27 662.6

Therefore, the modelling results demonstrate that the overall peak flow rate form the
entire development will be below the allowable release rate for all storms up to and
including the 100-year storm event.
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8 CONCLUSIONS

A Stormwater Management report has been prepared in support of the Official Plan
Amendment (OPA), and Zoning By-Law Amendment (ZBA) for the development of
Brookdale at 1101A, 1105 and 1163 Kingston Road in the City of Pickering, based on
the City of Pickering Stormwater Management Design Guidelines dated July 2019.

Water Balance: Each phase of the development is to address the water balance
criterion separately and independently by retaining all runoff from the 5 mm rainfall.
The accepted retention practices are infiltration and implementation of green roofs. It
is assumed that the intensive green roof provides a total abstraction of 40mm, this
assumption along with the proposed infiltration gallery allows for a surplus in water
balance volume across the site.

Water Quality: All runoff from impervious at-grade surfaces and roof areas within
each phase shall be treated by an appropriately sized filtered water quality unit,
Jellyfish Filters, for 80% TSS removal. Runoff from landscaping areas is considered
clean as these areas are free from runoff generating activities. There is an existing
OGS unit on site that can provide treatment for the proposed ROWs. A treatment
train approach will be investigated for detailed design.

Erosion Control: The minimum on-site retention of at least 5 mm will be achieved
as per requirements by the City of Pickering. Temporary erosion and sediment
control plans shall be implemented during construction.

Water Quantity: The use of controlled discharge for each phase boundary will
ensure that the peak offsite discharge rate to municipal storm sewers shall be below
the allowable flow rate defined according to the City of Pickering’s design
requirements, for all storms up to and including the 100-year event.

The report has demonstrated that the proposed SWM strategy will address stormwater
management related impacts from this development and meet the intent of the City of
Pickering’s Stormwater Management Design Guidelines.

WSP
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1.0 INTRODUCTION

This report presents the stormwater management analysis for the proposed Commercial
Development at 1105 Kingston Road, just east of Dixie Road. The site is part of the Amberlea
Industrial 5 overall development. It is proposed to utilize the existing storm service connections
along with on site controls, to limit the flows as per the stormwater management report prepared
by Johnson Sustronk Weinstein & Associates (JSW) June 1988. The Amberlea Industrial 5 site
drains south through a 1.83 x 1.83 m box culvert under Hwy # 401. The discharge from the box
culvert on the south side of Hwy # 401 is drained by an existing 900 mm diameter culvert which
runs under the Go Transit and C.N.R. tracks. This 900 mm diameter culvert will be the restricting
factor for the entire development, with a capacity of 1.61m>/s as stated in the JSW report. Also,
the maximum capacity of a 900mm diameter sewer is 1.8 m3/s, therefore the 1.61m?/s will be used
as the maximum allowable discharge. (See reference from Town of Bradford Design Criteria
enclosed)

2.0 DESIGN CRITERIA
(a) Maximum allowable stormwater discharge to be limited to the 900 mm diameter
culvert capacity of 1.61 m3/s for the entire Amerlea Industrial 5 development which

includes the proposed commercial site at 1105 Kingston Road.

(b) On site detention must be provided for the 100 year storm.

(c) Stormwater quality controls are to provide Level 1 protection, 80% TSS removal.
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3.0 ALLOWABLE PEAK DISCHARGE

As discussed in Section 1, the allowable peak discharge is to be limited to the 900 mm diameter
culvert on the south side of Hwy # 401. To determine the allowable discharge from the proposed
commercial development at 1105 Kingston Road, Plan SWM-2 (enclosed) prepared by JSW will
be used along with the June 1988 stormwater management report for the entire Amberlea Industrial
5 area. The 100 year discharge flows to the 900 mm diameter culvert are as follows:

(a) Area C = 4.06 ha, to be limited to 0.077 m3/s / ha
~Qc =4.06hax0.077 m*s/ha
=(0.313 m%/s

(b) AreaB  =129ha C =0.51 (as per JSSW Stormwater Management Report)

1770

two = gyzyosz » Where T= 10min
N (1()1-::)00.82 = 203.3mm/hr
Qe =CAIN

= (0.51) (1.2%ha) (203.3mm/hr) (2.778)

=1371.6 1/s (0.372 m3/s)

(c) AreaA  =0.51ha C=0.61 (As per JISW Stormwater Management Report)
{10 =203.3mm/hr based on T=10 min |
QA  =(0.61) (0.51 ha) (203.3mm/hr) (2.778)

=175.7 /s (0.176 m%/s)
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(d) Areas G = 1.19 - 0.5ha (within proposed development)

= 0.69 ha
H =046ha
C =0.25, increase to 0.31 for 100 year runoff calculation.

{100= 203.3 mm/hr, based on T=10 min
Qcan =(0.31) (1.15ha) (203.3 mm/hr) (2.778)

=1201.3 1/s (0.201 m%/s)

Total 100 year discharge from areas A, B, C, G&H based on SWM-2 Plan is:
Qo =(0.313+0.372+0.176 + 0.201) m3/s

= 1.06m3/s

Therefore, allowable peak discharge from the proposed commercial development at 1105
Kingston Road is as follows:

QALLOWABLE = ]..61 m3/S - 1.06 Il’l3/S

= (0.55m?/s

8551 weston road, suite 203, woodbridge, ontario L4L 9R4 = Tel: (905) 850-8020 Fax: (905) 850-8099 = Email: civil@amcai.com



4.0  SITE DESCRIPTION

The proposed commercial development will be utilizing the existing storm connections to
discharge the allowable runoff of 0.55 m?/s as shown in Figure 1.

a) Drainage area A = 3.27ha, connection to existing 600mm storm sewer.

Roof (Bldg’s C, D, E) = (0.41ha
Paved = 2.70ha
Landscaped (*assume 5% of total area) =(.16ha

Total 3.27ha

b) Drainage area B = 3.37ha, connection to existing 525mm storm sewer.

Roof (Bldg’s Home Depot, B) = 1.33ha

Paved = 1.87ha

Landscaped (*assume 5% of total area) = 0.17
Total 3.37ha

The allowable discharge rate 0.55 m*/s for both areas A and B will be pro-rated as follows:

Site A =3.27ha QALLOWABLE: (3.2 x 0.55 m’/s
(3.27+3.37)
=0.27 m3/s

Site B = 3.37ha QALLOWABLE: 0.55 m%/s — 0.27m>/s
= (.28 m3/s

L
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5.0 PRE-DEVELPOMENT RUNOFF

Based on the allowable runoff determined in Section 3 as 0.55 m?/s, the following pre-
development rates for the 2,5 and 100 year storm event have been calculated to demonstrate

that the post development rate of 0.55 m?/s is less than the pre-development rate.

o Pre-Development Areas, based on JSW SWM-2 plan enclosed.

Area
Area
Area
Area
Area

(within development area)

O QU m = w

EX Building =

1.21ha
1.04ha
1.36ha
0.72ha
0.50ha

® OOPOe®

1.15ha

C=0.51
C=0.71
C=0.51
C=0.71
C=0.25

C=0.9

CA = [(0.25)(0.50) + (0.71)(1.76) + (0.51)(2.57) + (0.9(1.15)]

=3.7

Based on City of Pickering rainfall intensity curves;

i 2yr

l',5yr

1 100yr
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6477
(t+4,)0.784

647.7

- (10+4)0.784

2464

IO

T t+16

2464
10+16

1770
(t+4~)0'82

1770
(10+4)0-82

t= 10min

= 81.8mm/hr

t= 10min

= 94,8mm/hr

t=10min

= 203.3mm/hr
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e Pre-Development flows are as follows:

2yr  Q=CAIN

= (3.7) (81.8mm/hr) (2.778)

= 841 I/s (0.84m>/s) > 0.55m?/s allowable runoff
S5yr  Q=CAIN

= (3.7) (94.8mm/hr) (2.778)

=974 1/s (0.97m>/s) > 0.55m?/s allowable runoff

100yt Q = CAIN
= (3.7) (203.3mm/hr) (2.778)
= 2090 I/s (2.09 m%/s) > 0.55 m?/s allowable runoff

6.0 ROOF TOP CONTROLS

The roof areas will be flat and will be equipped with Zurn-Z-105-ERC control flow roof drains

as follows:
SITE A
Bldg Area (m?) No. of Notch Area | Flow (1) Total flow
Notches

C 1258.63 3 419.5 93 I/m - 4.651s

D 1025.00 3 341.7 93 I/m 4.65 1/s

E 1791.55 5 358.3 93 I/m 7.75 /s

Qr=17.11/s (0.02 m?/s)

(1) Based on manufacturer’s design table at a 102mm depth.
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SITE B

( 1) Based on manufacturer’s design table at a 102mm depth

Bldg Area No. Of Notch Flow (1) Total Flow
Notches Area
(m?) (m?) Per Notch
Home 10881.84 28 388.6 93 I/m 434 1/s
Depot
B 2382 6 397 93 I/m 9.31/s
Qr= 52.7 I/s (0.05m?/s)

MTO does not consider rooftop control structures to be permanent in nature, therefore the City of
Pickering has stated that the site plan agreement will ensure that these rooftop controls will remain
in place and be regularly maintained to be effective. In the event that the rooftop controls are
removed, the orifice pipe along with the restrictor pipes for each building roof outlet will control

the site below the pre-development rates.
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7.0 DETENTION VOLUME CALCULATIONS

A) Site A = 3.27ha, connection to existing 600mm storm sewer. A portion of Site A (0.35ha)
along the west side of the proposed Home Depot will discharge off site uncontrolled.

QUncontrolled = CAIN, where C = 0.85
= (0.85)(0.35h2)(203.3mm/hr)(2.778) A = (0.35ha(0.315ha paved)
(0.0035 Landscaped)
= 168.0 1/s (0.17m>/s) 100 = 203.3 mm/hr

Basedon T =10min

Allowable Runoff Site A = 0.27m3/s
Uncontrolled Run off Site A = 0.17m%/s
Roof Discharge Site A = 0.02m%/s

~ Allowable discharge from paved and landscaped Area:
Qs =0.27 m%/s — (0.17 + 0.02) m%/s
=0.08 m%/s

100 yr. Storage Required = 1,113.0 m®, as calculated in Table 1 and based on the rational

formula hydrograph.

B) Site B = 3.37ha, connection to existing 525mm storm sewer.

Allowable runoff Site B = 0.28 m>/s
Roof Discharge Site B = 0.05 m*/s

. Allowable discharge from paved and landscaped areas:

Qs = (.28 m3/s — 0.05 m®/s
= (.23 m3/s
100 year storage required = 555.0 m?, as calculated in Table 2 and based on the rational formula
hydrograph.

Note: The 100yr storm hydrograph is based on the City of Pickering 100yr IDF curve, with the 4hr
Chicago Storm (see SWM HYMO Output File for Details enclosed.)

Tel: (905) 850-8020 Fax: (905) 850-8099 =  Email: civil@amcai.com
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TABLE 1: 100 YR STORM RUNOFF COMPUTATIONS FOR SITE A, PAVED AND
LANDSCAPED AREAS

35-40 11 0.07 - -
40-45 14 0.09 3.0 6.0
45-50 19 0.13 15.0 18.0
50-55 30 0.20 36.0 39.0
55-60 76 0.51 129.0 132.0
60-65 292 1.96 564.0 567.0
65-70 101 0.68 180.0 183.0
70-75 52 0.35 81.0 84.0
75-80 35 0.23 45.0 48.0
80-85 26 0.17 27.0 30.0
85-90 21 0.14 18.0 21.0
90-95 18 0.12 12.0 15.0
95-100 14 0.09 3.0 6.0
100-105 11 0.07 - -
1,113.0 1149.0
Paved =2.40ha @ C=0.99
Landscaped =0.13ha @ C=0.31
CAN =[(2.40 x 0.99) + (0.13 x 0.31)] (2.778)
=6.7
Storage (m?) = (Runoff — Allowable Outflow) x Smin x 60sec

(1) Allowable Outflow = 0.08 m*/s
(2) Allowable Outflow = 0.07 m?/s with 150mm Orifice Tube.
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TABLE 2: 100 YR STORM RUNOFF COMPUTATIONS FOR SITE B, PAVED AND

LANDSCAPED AREAS
35-40 11 0.06 -
40-45 14 0.07 -
45-50 19 0.10 -
50-55 30 0.16 -
55-60 76 0.40 51.0
60-65 292 1.55 396.0
65-70 101 0.54 93.0
70-75 52 0.28 15.0
75-80 35 0.19 -
80-85 26 0.14 -
85-90 21 0.11 -
90-95 18 0.10 .
95-100 14 0.07 -
100-105 11 0.06 -
555.0
Net Paved = 1.87ha @ C = 0.99
Landscaped =0.17ha@ C = 0.31
CAN = [(1.87x0.99) + (0.17 x 0.31)] (2.778)
=35.3
Storage (m?) = (Runoff — Allowable Outflow) x Smin x 60sec

Allowable Outflow = 0.23 m’/s

8551 weston road, suite 203, woodbridge, ontario LAL 9R4 = Tel: (905) 850-8020 Fax: (905) 850-8099 Email: civil@amcai.com



8.0 AVAILABLE DETENTION VOLUME
A) Site A
Based on a high water level of 85.10, the available detention volume is as follows:

Surface Storage

DCB # 1&2 =400.0 m*

CB#23 = 53m’

DCB#3 = _1215m’
526.8 m*

Pipe Storage

338.5m —450mm dia = 53.8 m*

50m — 375mm dia =55m’

47m - 300mm dia =33m?

44m — 200mm dia =14m?

29.5m — 250mm dia =1.5m®
65.5 m’

Stormtech Chambers: (Model SC-310)

A total of 643 SC-310 stormtech chambers @ 0.877 m?* per chamber will be required with
an available storage volume 563.9 m®.

Preliminary layout of the model SC-310 stormtech chambers are shown on plan G2 and
specifications enclosed in Appendix A.

= 526.8 m® (Surface Storage)
+ 65.5m*® (Pipe Storage)
+ 563.9 m* (Stormtech Chambers)

1,156.2 m®> 1,149.0 m? (required based on 150mm orifice)

= Total Storage provided
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B) Site B
Based on a high water level of 85.05, the available detention volume is as follows:

Surface Storage

CB# 12&13 =118.0

CB#14 =545

CBMH #12, =170.0

DCB#21, DCBMH # 15 =552

CB #22 =33.8
431.5m?

Pipe Storage

187m — 525mm dia =40.5 m?
182m — 450mm dia =29.0 m?
13m - 300mm dia = 0.9 m*
193.5m — 250mm dia =95m3
17m - 200mm dia = 0.5 m®
804

Stormtech Chamber: (Model SC-740)

A total of 21 SC-740 stormtech chambers @ 2.12 m? per chamber will be required with an
available storage volume of 44.5 m®.

Preliminary layout of the model SC -740 stormtech chambers are shown on plan G2 and
specifications enclosed in Appendix A.

= Total Storage provided = 431.5 m? (surface storage)
+ 80.4 m® (pipe storage)
+ 44.5 m? (stormtech chambers)
556.4 m® > 555.0 m® (required)
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9.0 OUTLET CONTROLS
A) Site A

To limit the discharge to :
Qs =027m%s—0.17m%/s (uncontrolled flow)
=0.10 m*/s

Sizing of orifice pipe is as follows :

=CA /2gh

=(0.13 m*/s
=HWL — Inv. of orifice
=85.10 — 83.14
=1.96 m

RO

0.10
0.8v2x9.81x1.96

il

= 0.02016 m?

4xA 4 .02016
D :P:\/M:Q.mom
T T

- Use 150 mm prefabricated eccentric reducer as detailed on Plan G2

mwd? (.15)?

= I e 2 = 2
Q=CA 2gh A=TE — g ©2=0,0177m
= (0.8)(0.0177) 2x9.81x1.56
= (.09 m*/s

8551 weston road, suite 203, woodbridge, ontario L4L 9R4 = Tel: (905) 850-8020 Fax: (905) 850-8093 = Email: civil@amcai.com



B) Site B
To limit the discharge to :
Qs =0.28ms

Sizing of the orifice pipe is as follows :

A =2
C.2gh
Q =(.28 m*/s
H = HWL — Inv. Of orifice
= 85.05 - 82.10
=295m
A = 028 = 0.0460 m?
0.84/2x9.81x295

’4 A ,4 0.0460
T A

~ Use 250 mm prefabricated eccentric reducer as detailed on Plan G2

= T2 = 0,0491

Q=CA./2gh A
=(0.8)(0.491) V2 x 9.81 x 2.95
= (.30 m*/s

« Total discharge off site = 0.30 +0.09+ 0.17 = 0.56 m?3/s (allowable 0.55m%/s)

§
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10.0 STORMWATER QUALITY

Stormwater quality treatment for the proposed commercial development will be based on M.O.E
Level 1 protection with 80% annual TSS removal, as well as capturing and treating a minimum of
90% runoff volume. Three treatment units will be provided on site as shown in Figure 2, and plan
G2 with sizing as follows:

A) Treatmerit Unit #1

Tributary Impervious Area = 3.27 ha x 90% (imperviousness)
=294 ha

Based on Contech Stormwater Solutions Inc. Sizing Estimates, a VortSentry model VS70 will
be required.

B) Treatment Unit#2

Tributary Impervious Area = 3.37 ha x 90% (imperviousness)
=3.03 ha

Based on Contech Stormwater Solutions Inc. Sizing Estimates, a VortSentry model VS70 will
be required.

Note: (1) See attached VortSentry sizing in Appendix B.
(2)Manufacture to confirm that location and sizing meets their specifications, and that certification will be

provided upon installation as per City of Pickering requirement.

Prepared by,
a.m. candaras associates inc

M. Candaras, P. Eng
Consulting Engineer

8551 weston road, suite 203, woodbridge, ontario L4L 9R4 = Tel: (905) 850-8020 Fax: (905) 850-8099 = Email: civil@amcai.com



AN

. 3

T THTTT

(%) SSINSNONYIINI—(” %06 )
(ocu) v3yv IOVNIVNQ é
WO IDIWDBIAID (oW]
BB0R—0CR~COB X4 0Z08-058-G08
sipaulbus Bufyjnsuod 4
"oul wm«o_oommo mO»ov:UO.E.U
YOLIIDNHOLS
ININIMOId ‘AVOY NOLSONIM SOLL
NI STHLNID FTVAXOOUH

*xm#.:%mmuzﬁoo;
£OZ Suns “pi uoIsaN (SCE
£0/92 ¥380L00
SYHHVY HOVNIVHT
HO2 INSRLO0TIARA
:um _JN vkﬁ\u

2

GBIV AR

e

D —
s&\é\«\\\\‘\‘\\\\\\'\:\kﬂ\a

LA

0N
kil

T

LAATT]

Y

Ak

g

RITTTT

2%, \

rTm—— (.“ jv’l.
65009 OIS
/7
4
o
55
NINDOTIARA
\ IWIOHIANOD JHALNA
\
—
\
SW3
FUNLNA
e
—
~




APPENDIX A

STORMTECH SPECIFICATIONS

8551 weston road, suite 203, woodbridge, ontario L4LOR4 =  Tel: (905) 850-8020 Fax: (905) 850-8099 = Email: civil@amcai.com
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2.8 ?mﬁgm‘; Information

Figure 1 — ACCEPTS 4" SCH 40 PIPE
FOR OPTIONAL

StormTech SC-740 Chamber (not fo scale) INSPECTION PORT

Nominal Chamber Specifications

Size (W x Hx ingtalled L)  51.0"% 30.0°x 85.4° .
Ghamﬁer Storage 4591

Minimum Installed Storage™ 74.9 !
Weight 74 1bs

_h
51.0° -

Figure 2 ’

StormTech SC-310 Chamber {not to scale} O OETIONAL

ACCEPTS 4* SCH 40 PIPE
r INSPECTION PORT

Nominal Chamber Specifications
Size (W x M lnstafled L) 34.0°% 16.0"x 854"

Chamber Storage 147/

Minimum tnstalied Storage” 31,048

Weight 37 Ibs
< T

l
16.0"

1

340"

“This assumes a minimum of 6-inches of stone below, above and between chamber rows and 40% stone porosity.

4 Call StormTech at'888.892.2694 or visit our website at www:stormtech.com for technical and product information.
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- 2.5 STORMTECH CHAMBERS

StormTech’'s chamber systems have unigue features o
improve site optimization and reduce product waste: -
The SC-740 and SC-310 chambers can be cut at the
job site in approximately 6.5-inch increments 1o shorten
a row's length. Designing and constructing chamber
rows around site obstacles is easily accomplished by
including specific cutting instructions or a welf placed
“sut to fit” note on the design plans. The last chamber
of a row can be cut in any of fts corrugation’s valleys.
An end cap placed into the trimmed corrugation’s crest
completes the row. The trimmed-off piece of a StormTech
chamber may then be used to start the next row. See
Figure 3.

To assist the contractor, StormTech's chambers are
molded with simple assembly instructions and arrows
that indicate the direction in which to build rows. Rows
are formed by overlapping the next chamber’s “Start
End” corrugation with the previously laid chamber’s
end corrugation, Two people can safely and efficiently
form rows of chamberswithout complicated connectors,
special tools or heavy-gquipment.

Product Specifications:2.2, 2.4, 2.9 and 3.2

Figure 3
Distance Between Corrugations (not to scale)
CREST 14 PL. QVERLAP NEXT
VALLEY 13 PL CHAMBER HERE7

T _
T

U b (R W e (R M=)

\—-STAF{T END  BUILD ROW IN THIS DIRECTION —#—

CREST 14 PL. OVERLAP NEXT

i VALLEY 13 PL_ CHAMBER HERE
l—-—a.s“ 12 PL X 7
L .

R—ST.‘*.RT END  BUILD ROW IN THIS DIRECTION~—=

SC-310 chamber

2.6 STORMTECH END CAPS :

The "StormTech end cap has features which make the
chamber system simpte to design, easy to build and
more versatile than other products. StormTech end caps
can be easily secured within any corrugation's crest,

A molded-in handle makes attaching the end cap a one-
person operation. Tools or fasteners are not required.

StormTech end caps are required at each end of a chamber
row to prevent stone intrusion (two-per row). The SC-740
end cap will accept up o a 25-inch maximuim outside
diameter inlet pipe. The SC-310 end cap will accept up t©
a 12-inch inlet pipe. To ald contractors, intet pipe cutting
guides and a blade-starting slot are meolded into the end
caps. See Figure 4.

Product Specifications: 3.1, 3.2, 3.3 and 3.4

Figwe 4
Chamber End Caps (not to scale)

4" DIA
8 DIA.-
18" DIA:
25" MAX OD

223" x »
20.3* f
183

Lgnd

SC-740 end cap

8" DIA.
12 DIA.

_ Call StormTech at 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 5



12.0 Detail Brawings

Figure 13

Plan View Detail — StormTech $C-740 Chamber (not to scale)

« 1 b PAVEMENT

| et PAVEMENT SUB-BASE

- COMPACTED FiLL. PER
STORMTECH'S TABLE OF
ACCEPTABLE FILL MATERIALS”

| e AASHTO M288 CLASS 2
NON-WOVEN GEOTEXTILE

{er—— 6" MIN. DEPTH OF 8/4 - 2-INCH
C WASHED, CRUSHED, ANGULAR
. STONE BACKFILL

i S e 5/y - .INCH WASHED, CRUSHED,
sagadte ANGULAR STONE BENEATH AND

@]

\ AASHTO M288 CLASS 2
NON-WOVEN GEOTEXTILE

Figure 14
Typical Cross Section Detail —

ARCUND CHAMBER BED. DEPTH
TO BE DETERMINED BY
DESIGN ENGINEER"

\SC—'MO CHAMBER

$C-740 END CAP

sStormTech SC-740 Chamber (not to scale)

$G.745 END CAP GRANULAR WELL GRADED SOIL/AGGREGATE MIXTURES,
- <35% FINES. COMPACT IN 6" LIFTS TO 95% PROGTOR DENSITY.
SC-740 CHAMBER SEE THE TABLE OF ACCEPTABLE FILL MATERIALS IN
STORMTECH'S DESIGN MANUAL, INSTALLATION MANUAL,
34 - 2-INGH WASHED, \ . .
CRUSHED, ANGULAR STONE OR WWW.STORMTEGH.COM.
AAGHTO M288 CLASS 2 ,
NON-WOVEN GEOTEXTILE
ALL AROUND STONE / / PAVEMENT ——y
ZX. e pad d e

77 7 7 g 77
pi==11==1] FOR UNPAVED INSTALLATION WHERE RUTTING FROM i i
’:{@ﬁ@ﬁ VEHICLES MAY OCCUR, INCREASE COVER T'O 24 INCHES * l\‘;%:‘ rﬁA;(
=TT PO 6" MIN. '
Ell= g
i ©
I .,- SN T
i}:ﬁ@ A » : e U DEPTH OF STONE
il S i i et T oY Besion ENaNeER
TEEEEEEEEEE SEEEEEELE
[laneves [ oo I I ool I jmnas st Sanser 1 ment [ wwusn I W ionni § f oo St fand [N o |8 3 Do 8 [ M [} S § [} =S =
ﬁkﬁ%ﬂ%ﬂ%ﬂ%ﬁ%ﬂﬁfﬁ@m&m@ﬁ“ ] 1U~lm-i:m§:1m¥m¥miﬁmgﬂ%
G RGRADE SOILS" Ay st 12" MIN. TYP.

*See Section 4 of this Design Manual.

Detail drawings available in AutoCad Rev. 14 format at www.stormtech.com.

18 Call StormTech at'888.892.2694 ar visit our website at www.stormtech.com for technical and product information.



Figure 15
Inlet and Outlet Detail — StormTech SC-740 Chamber (not to scale)

GRANULAR WELL GRADED SOIL/AGGREGATE MIXTURES,
<35% FINES. COMPACT IN 6" LIFTS TG 95% PROCTOR DENSITY.
PAVEMENT SEE THE TABLE OF ACCEPTABLE FILL MATERIALS IN
STORMTECH'S DESIGN MANUAL, INSTALLATION MANUAL,
OR WWW.STORMTECH.COM.

CONTROL STRUCTURE PER DESIGN
/—— AASHTO M288 CLASS 2 NON-WOVEN GEOTEXTILE

¢ / / ‘ Y
/| I ]
CATCH BASIN 4 A
s oR|]
MANHOLE |,

[4
+ . s ifo Ve ypetfotfelfsdfe
. ) 13 1 B L) L4 b L}

f -
20°MiN. - S L ( _
sump ] — AT e e

o 33~ 2 INCH WASHED, CRUSHED,
=T ANGULAR STONE. DEPTH OF

= STONE TO BE DETERMINED BY
DESIGN ENGINEER"
DESIGN ENGINEER 18 y
RESPONSIBLE FOR §C-740 CHAMBER
ENSURING THE SUITIBILITY SC-740 ENDCAP
OF SUBBRADE SOILS” A FOR UNPAVED INSTALLATION
AASHTO M288 CLASS 2 WHERE RUTTING MAY OCCUR,
*See Section 4 of this Design Manual, NON-WOVEN GEOTEXTILE INCREASE COVER TO 24 INCHES

Figure 16
StormTech Isolator Row (not to scale)

COVER ENTIRE ROW WITH AASHTO M288

CLASS 2 NON-WOVEN GEOTEXTILE

SC-740-— 8" WIDE STRIP © TSTORMTECH
/SC-S‘IO — 5' WIDE STRIP ENDCAP

~12" MIN |D 26" MAX OD PIPE INSPECTION PORT
SET 1.5* FROM BOTTOM LLOCATION PER
OF CHAMBER ENGINEER'S DRAWING

J
7

CATCH 4 1,

BASIN i

Mﬁﬁo;_ alnlnin %ﬁ%
SR !ﬂ!!‘!!!!!!!!!!!.. N
e HANRHAR I ASE

/ 7 SAE
\ /4 7/ T
WOVEN GEQTEXTILE THAT MEETS AASHTO M288 CLASS 1
REQUIREMENTS, BETWEEN STONE BASE AND CHAMBERS
SC-740 — 5'-6' WIDE STRIP
SC-310 — 4' WIDE STRIP

Detail drawings available in AutoCad Rev. 14 format at www.stormtech.com.

Call StormTech af 888.892.2694 or visit our website at www.stormtech.com for technical and product information.
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APPENDIX B

VORTSENTRY SIZING

8551 weston road, suite 203, woodbridge, ontario L4L 9R4 =  Tel: (905) 850-8020 Fax: (905) 850-8099 =  Email: civil@amcai.com
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ORVMWATER, — Sizing Estimate
SOLUTIONS inc.

wided by Jennifer Knowles on November 20, 2007

*ayokdale Centres Inc, Pickering, ON
yrmwater Treatment System Design Summary

1formation provided by contractor (Direct Underground Ltd):

¢« WQS#1
o Drainage area = 3.27 hectares
o Runoff coefficient = 0.9
o Pipe size = 600 mm

o WQS#2
o Drainage area = 3.37 hectares
o Runoff coefficient = 0.9
o Pipe size = 525 mm

¢ Sediment removal efficiency required = 80%
e Sediment particle gradation = 150 microns (MOE)

ing Summary:

he VortSentry® Stormwater Treatment System is a hydrodynamic separator designed to enhance gravitational
aration of floating and settleable materials from stormwater flows. Stormwater flows enter the unit tangentially to
treatment chamber, which promotes a gentle swirling motion. As stormwater circles the treatment chamber,

ollutants migrate toward the center of the unit where velocities are the lowest. Sediments accumulate in the bottom
1e treatment chamber, while floating debris, oil and grease form a floating layer trapped in front of the treatment
mber baffle.

~r this project the VortSentry was designed to remove approximately 80% of an average particle size of 110
rons based on historical rainfall data. For this site CONTECH Stormwater Solutions Inc. recommends the
muwing:

System VortSentry 80% Treatment Sedrg:;;é:;rage (?;ngii:;,
Designation Model Capacity (I/s) (cubic meters) (liters)

wQs #1 VS70 76.5 3.3 2660

WQS #2 VS70 76.5 3.3 2660

le have supplied project specific efficiency and flow calculations for your use and review.

__..ntenance:

* rany stormwater best management practice, the VortSentry system requires regular inspection and
ntenance to ensure optimal performance. Maintenance frequency will be driven by site conditions.

warterly visual inspections are recommended, at which time the accumulation of pollutants can be

~tarmined. On average, the VortSentry system requires annual removal of accumulated pollutants.

nank you for the opportunity to present this information to you and your client.

3 CONTECH Stormwater Solutions 200 Enterprise Drive, Scarborough ME 04074 Page 1 of 1
mechstormwater.com Toll-free: 877.907.8676 Fax: 207.885.9825



VortSentry® Estimated Net Annual Solids Load Reduction
Based on an Average Particle Size of 110 Microns

ASCAITEALE BROOKDALE CENTRES INC
BT S i NN PICKERING, ON
W Model VS70
SOLUTIONS.. System WQS #1
Design Ratio’ = 3.27 ha x 0.9 _
d 7.54 m3 = 0.027
Rainfall Intensity | Flow Rate | Operating Rate’ | % Total Rainfall | Rmvl. Effcy® | Rel. Effcy
mm/hr Is cfs/ft’® Depth® (%) (%)
0.5 4.05 0.00053 8.5% 98.0% 8.4%
1.0 8.11 0.00106 11.1% 96.9% 10.8%
1.5 12.16 0.00159 9.4% 95.8% 9.1%
2.0 16.22 0.00213 7.4% 94.7% 7.0%
3.0 24.32 0.00319 12.4% 92.5% 11.5%
4.0 32.43 0.00425 9.3% 89.6% 8.3%
5.0 40.54 0.00531 7.3% 85.9% 6.3%
6.0 48.65 0.00638 6.0% 84.0% 5.1%
7.0 56.76 0.00744 5.8% 82.4% 4.8%
8.0 64.86 0.00850 3.2% 81.6% 2.6%
9.0 72.97 0.00956 1.9% 80.8% 1.6%
10.0 81.08 0.01063 4.2% 80.0% 3.4%
11.0 89.19 0.01169 2.2% 75.7% 1.7%
12.0 97.30 0.01275 1.6% 71.3% 1.1%
15.0 121.62 0.01594 2.6% 57.6% 1.5%
20.0 162.16 0.02126 1.3% 49.8% 0.6%
25.0 202.70 0.02657 1.2% 28.2% 0.3%
30.0 243.24 0.03188 0.4% 23.8% 0.1%
Predicted Net Annual Load Removal Efficiency = - 81.0%
Predicted Percent of Runoff Volume Treated=  92.9%

1 - Design Ratio =

(Total Drainage Area x Runoff Coefficient) / VortSentry Treatment Volume
= The Total Drainage Area and Runoff Coefficient are specified by the site engineer.

2 - Operating Rate (cfs/fta) = Rainfall Intensity ("/hr) x Design Ratio
3 - Based on 10 years of rainfall data from Canadian Station 6158350 Pearson Airport, Toronto, ON

4 - Removal efficiencies are based on Contech Stormwater Solutions laboratory verified removal of OK-110, a

commercially available silica gradation with a mean particle size of 110 microns, containing particles ranging from 53-

150 microns.

Calculated by:

JAK Date: 11/20/07 [[Checked by: Date:




VortSentry® Stage Discharge Calculations
BROOKDALE CENTRES INC

M @
e S H-= PICKERING, ON
% Model VS70
) System WQS #1
Treatment Chamber Outlet Orifice Flow Partition Weir
Orifice Area (m?) = 0.060 Crest El. (m) = 0.46
Discharge Coefficient = 308 Weir Crest Length (m) = 0.51
Discharge Coefficient = 1895
Head Elevation Treatment Flow Bypass Flow Rate Total Flow Rate
{m) (m) (I/s) (Us) (Is)
0.05 82.74 6 0 6
0.10 82.79 17 0 17
0.15 82.84 28 0 28
0.20 82.89 40 0 40
0.25 82.94 45 0 45
0.30 82.99 54 0 54
0.35 83.04 59 0 59
0.40 83.09 68 0 68
0.45 83.14 74 0 74
0.50 83.19 79 3 82
0.55 83.24 85 25 110
0.60 83.29 91 45 136
0.65 83.34 93 71 164
0.70 83.39 96 102 198
0.75 83.44 102 144 246
0.80 83.49 108 181 289
0.85 83.54 110 - 218 328
Calculated by: JAK Date: 11/20/2007 Checked By: Date:
Stage Discharge
350
300
250
200 ——Q treatment

Qtotal

150

Flow Rate (l/s)

100

50

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
Head (m)




VortSentry® Estimated Net Annual Solids Load Reduction
Based on an Average Particle Size of 110 Microns

AL AITEALYS BROOKDALE CENTRES INC

/‘;;_‘ s PICKERING, ON

STORMMWATER ——— Model VS70

SOLUTIONS.. System WQS #2
Design Ratio’ = 3.37ha x 0.9 _
7.54 m3 0.028
Rainfall Intensity Flow Rate | Operating Rate® | % Total Rainfall | Rmvl. Effey* | Rel. Effcy
mm/hr Iis cfs/ft® Depth® (%) (%)

0.5 4.18 0.00055 8.5% 96.9% 8.3%
1.0 8.36 0.00110 11.1% 95.8% 10.7%
1.5 12.54 0.00164 9.4% 94.7% 8.9%
2.0 16.72 0.00219 7.4% 93.6% 6.9%
3.0 25.08 0.00329 12.4% 91.4% 11.3%
4.0 33.44 0.00438 9.3% 89.6% 8.3%
5.0 41.79 0.00548 7.3% 85.9% 6.3%
6.0 50.15 0.00657 6.0% 83.2% 5.0%
7.0 58.51 0.00767 5.8% 82.4% 4.8%
8.0 66.87 0.00877 3.2% 81.6% 2.6%
9.0 75.23 0.00986 1.9% 80.8% 1.6%
10.0 83.59 0.01096 4.1% 80.0% 3.3%
11.0 91.95 0.01205 2.2% 71.3% 1.6%
12.0 100.31 0.01315 1.6% 67.0% 1.1%
15.0 125.38 0.01643 2.6% 57.6% 1.5%
20.0 167.18 0.02191 1.2% 44.6% 0.5%
25.0 208.97 0.02739 1.2% 27.8% 0.3%
30.0 250.77 0.03287 0.4% 22.2% 0.1%

Predicted Net Annual Load Removal Efficiency =  80.0%
Predicted Percent of Runoff Volume Treated=  92.7%

1 - Design Ratio = (Total Drainage Area x Runoff Coefficient) / VortSentry Treatment Volume

= The Total Drainage Area and Runoff Coefficient are specified by the site engineer.
2 - Operating Rate (cfs/ft®) = Rainfall Intensity (“/hr) x Design Ratio
3 - Based on 10 years of rainfall data from Canadian Station 6158350 Pearson Airport, Toronto, ON
4 - Removal efficiencies are based on Contech Stormwater Solutions laboratory verified removal of OK-110, a
commercially available silica gradation with a mean particle size of 110 microns, containing particles ranging from 53-
150 microns.

Calculated by:  JAK Date: 11/20/07 [IChecked by: Date:




VortSentry® Stage Discharge Calculations
BROOKDALE CENTRES INC

Dy @
SLaNTEC: PICKERING, ON
% Model VS70
" System WQS #2
Treatment Chamber Outlet Orifice Flow Partition Weir
Orifice Area (m?) = 0.060 Crest EI. (m) = 0.46
Discharge Coefficient = 308 Weir Crest Length (m) = 0.51
Discharge Coefficient = 1895
Head Elevation Treatment Flow Bypass Flow Rate Total Flow Rate
(m) (m) (U/s) (U/s) (I/s)
0.05 82.09 6 0 6
0.10 82.14 17 0 17
0.15 82.19 28 0 28
0.20 82.24 40 0 40
0.25 82.29 45 0 45
0.30 82.34 54 0 54
0.35 82.39 59 0 59
0.40 82.44 68 0 68
0.45 82.49 74 0 74
0.50 82.54 79 3 82
0.55 82.59 85 25 110
0.60 82.64 91 45 136
0.65 82.69 93 71 164
0.70 82.74 96 102 198
0.75 82.79 102 144 246
0.80 82.84 108 181 289
0.85 82.89 110 218 328
Calculated by: JAK Date: 11/20/2007 Checked By: Date:
Stage Discharge
350
300
250
200 —e—Q treatment

Q total

150

Flow Rate (l/s)

100 1

50 1

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
Head (m)




THE VORTSENTRY SECTION SHALL BE STENCILED
WITH THE CONTECH STORMWATER SOLUTIONS
NAME AND LOGO. PIPE OPENINGS SHALL BE
STENCILED "INLET" OR "QUTLET" AS APPROPRIATE

3" [76]
TYP

LEFT SIDE VIEW

| @2-6" [762]

41" {1245] SQUARE

20" [610] BT-0" [2134]
~
\\\ - //
/ \
/ \
\ \
! \
St | + P
2 S _ \\\.
TYP INLETIOUTLET  =[> —= I.I.HJ\I \\
// \\)4 _ \\ \
TN T

910" [2997] TYP

PLAN VIEW
@8'-4" [2540]
T T
I — — A)
36" [1067]
~\| fr
- 1
RN e
41" [1248] | Y {
(VARIES) ] / N
60" [1829] \ ~
TYP
188" [5688] [~ -
(VARIES)
40" [1219)
(VARIES)
31107 [1167]
MIN
ELEVATION VIEW

ALTERNATE UNITS []JARE IN
MILLIMETERS UNLESS NOTED OTHERWISE

FOR INFORMATIONAL PURPOSES ONLY - NOT INTENDED FOR CONSTRUCTION

This CADD file is for the purpose of specifying stormwater treatment equipment {o be furnished by CONTECH Stormwater Solutions and may only be transferred to other

NOTES:

1. STORMWATER TREATMENT SYSTEM (SWTS) SHALL BE DESIGNED TO
MEET PERFORMANCE GOALS BASED ON FULL. SCALE LABORATORY
PERFORMANCE DATA

2. SWTS SHALL BE DESIGNED TO RETAIN FLOATABLES AND TRAPPED
SEDIMENT AT FLOW RATES UP TO AND INCLUDING PEAK TREATMENT
CAPACITY

3. SWTS INVERTS IN AND OUT SHALL BE AT THE SAME ELEVATION

4, SWTS SHALL NOT BE COMPROMISED BY EFFECTS OF DOWNSTREAM
TAILWATER

5. SWTS SHALL HAVE NO INTERNAL COMPONENTS THAT OBSTRUCT
MAINTENANCE ACCESS

6. PIPE ORIENTATION MAY VARY; SEE SITE PLAN FOR SIZE AND LOCATION

7. PURCHASER SHALL NOT BE RESPONSIBLE FOR ASSEMBLY OF INTERNAL

COMPONENTS

8. (1) MANHOLE FRAME AND COVER SUPPLIED WITH SYSTEM, NOT
INSTALLED

9. PURCHASER TO PREPARE EXCAVATION AND PROVIDE LIFTING
EQUIPMENT

10. VORTSENTRY BY CONTECH STORMWATER SOLUTIONS; PORTLAND, OR

(800) 548-4667; SCARBOROUGH, ME (877) 807-8676; LINTHICUM, MD (866)
740-3318

TOP SLAB—__ ®

RISER 1
VS SECTION—|
ISER 2
BASE SECTION
ASSEMBLY VIEW

STANDARD DETAIL
STORMWATER TREATMENT SYSTEM
VORTSENTRY®VST70  usearent no. 6991114

documents exactly as provided by CONTECH Stormwater Solutions. Title block information, excluding the CONTECH Stormwater Solutions logo and the VortSentry Stormwater
Treatment System designation and patent number, may be deleted if necessary. Revisions to any part of this CADD file without prior coordination with CONTECH Stormwater

1 Solutions shall be considered unauthorized use of proprietary information.

’ﬁ/_§=‘",-l-@ SCALE: NONE
WSS B RN ¥ [ o s
STORMWATER CHECKED: NDG

FILE NAME: STDVST70

SOLUTIONS..

contechstormwater.com DATE: 9/25/06




APPENDIX C

REFERENCED DOCUMENTS
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Run-of f coefficients used for the post-development condition were:
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Economical Roof Drainage installations

SPECIFICATION DATA

81

{57}
| 36
_\\\ {12,172"
2—\ ¢
H
3 \\\ VA Lok
4 3
f
° !
i 172)(6,2/4")
t
Pt
!
\ [}
S 5 2540 IMIN.
msuumom% 2 AS SPECIFIED
X XA { & 1024 (@IMAX.
2 = 5
DECK : s i 133)(5148%
3 -
6
7 {
50, 75, 10
Zh), (4’%
THREADED,CAULK, MJ
COMNECTIONS AVAILABLE.
308
12y
PART DESCRIPTION
| — POLY-DOME
2 — CONTROL FLO WEIR WITH INTEGRAL CLAMP COLLAR AND
- GRAVEL GUARD : .

3 E-EXTENSION WITH GASKET (WHEN SPECIFIED)
4 — ROOFING MEMBRANE(BY OTHERS)

5 — R-ROOF SUMP RECEIVER{WHEN SPECIFIED)

6 — C-UNDERDECK CLAMP (WHEN SPECIFIED)

7~ BODY

7-105-5-ERC “Control-Fio” Dura-Coated Cast tron Body,
Aluminum Parabolic Weir With Integral Clamping Collar
And Gravel Guard, Poly Dome. Extension, Roof Sump
Receiver, Under Deck Clamp, Aluminum Dome Available
When Specified.
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=
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|
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z \'130 43
<X rf,b ‘)9
*\\- r\’k-
—‘M
20
10
0 5 10 15 20 25 30 35 40 45 50 55 60
TIME OF CONCENTRATION — MINUTES
Mins. i Mins. i Mins. ; Mins. i Mins. i
0-5 | 115.7 18 61.9 27 433 38 34.6 49 8.8
6 106.5 17 59.5 28 42.8 39 33.9 50 28.4
7 98.8 18 57.4 29 41.8 40 33.3 51 28
8 92.3 19 55.4 30 40.8 41 32.8 52 27.6
9 86.7 20 53.6 31 39.9 42 32.2 53 27.2
10 81.8 21 51.9 32 39 43 31.7 54 76.8
11 77.5 22 50.4 33 38.2 44 311 55 26.5
12 73.7 23 48.9 34 37.4 45 30.6 56 76.1
13 70.3 24 47.5 35 36.6 45 30.2 57 25.8
14 67.2 75 46.2 36 35.9 47 28.7 58 755
15 64.4 26 45 37 35.2 48 29.2 59 259
City of Pickering Planning & Development Department
PR MeMULLEN REASION X0
e RAINFALL INTENSITY CURVE FOR DATE
R. STARR
o N OF STORM SEWERS —
OCTOBER 2003 DESIG F OR P-501
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JANUARY 1993

DESIGN OF STORM SEWERS

A
120 X
110 \
100
N\
o
90 ;
\ BASED ON YARNELL'S 5 YEAR STORM
x o
= &
2 80 4\ . 2464
& \ t + 16
o x
o 70 &
&
S
p= o
4 60 © A
{
5
z 50 I .
[72] h
& \b‘u &
2 4 T~ ® e
5
3 T ¥
= 30
20
10
0 5 10 15 20 25 30 35 40 45 50 55 60
TIME OF CONCENTRATION — MINUTES
Mins. i Mins, i Mins. i Mins. i Mins. i
0-5 | 117.3 16 77.0 27 57.3 38 45.6 49 37.9
8 112.0 17 74.7 28 56.0 39 44.8 50 37.3
7 107.1 18 72.5 29 54.8 40 440 51 36.8
8 102.7 19 70.4 30 53.6 41 43.2 52 36.2
9 98.6 20 68.4 31 52.4 42 425 53 35.7
10 94.8 21 56.6 32 51.3 43 418 54 35.2
11 91.3 22 54.8 33 50.3 44 41.1 55 34.7
12 88.0 23 63.2 34 49.3 45 404 56 34.2
13 85.0 24 61.6 35 48.3 46 39.7 57 33.8
14 82.1 25 60.1 36 47.4 47 39.1 58 33.3
15 79.5 26 58.7 37 46.5 48 38.5 59 32.9
City of Pickering Planning & Development Department
-”-_DRAWN P N EU MAN REVISION NO.
o RAINFALL INTENSITY CURVE FOR oaTe
S. A. VOKES

P-502




RAINFALL INTENSITY — MILUMETRES PER HOQUR

Mins. i Mins. i Mins. i Mins. i Mins. i
0-5 | 292.1 16 | 151.7 57 1105.9 38 | 82.6 49 68.2
6 267.9 | 17 | 1458 78 [103.2 33 | 81.0 50 §7.2
7 247.8 18 | 140.3 28 11006 | 40 | 795 51 66.2
8 23071 19 | 135.3 30 982 | 41 | 780 52 55.2
) 216.0 | 20 | 130.7 31 95.9 42 | 76.6 53 64.3
10 | 20330 21 | 1264 | 32 93.7 43 | 75.3 54 63.4
11 | 1921 22 | 122.4 3z 91.6 44 | 74.0 55 52.5
12 182.1| 25 | 1186 | 34 B9.7 a5 | 72.8 56 61.6
13 1734 24 | 1152 35 87.8 46 | 71.6 57 60.8
14 165.4] 25 |111.8 36 85.0 47 70.4 58 60.0
15 158.3| 26 | 108.8 37 84.7 48 89.3 59 59.2
LY
300 SV
280
260 \
240
l 100 YEAR STORM
220 w2
S
\ 1770
200 = 0.82
\ (t + 4)
180 o
N
160 \
/\
0-
140 \~°
\ o
120 :
A o
\‘b'
o
100 %
%vb
80 A q,{-b a,
60 B '
40
20
0 5 40 15 20 25 30 35 40 45 50 55 60

TIME OF CONCENTRATION — MINUTES

City of Pickering

Planning & Development Department

B

RAWN
J. McMULLEN

APPROVED

R. STARR

™ OCTOBER 2003

RAINFALL INTENSITY CURVE FOR
DESIGN OF STORM SEWERS

REVISION NO.

DATE
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Town of Bradford West Gwillimbury
SECTION C - STORM DRAINAGE AND STORMWATER MANAGEMENT

Design Criteria

C3.02

MINOR DRAINAGE SYSTEM DESIGN (Cont'd)

Table 5: Allowable Storm Sewer Capacities and Gradients

) Diameter

Q max Slope min !Slope critica!z Slope max
(mm) (m®ls) (%) (%) (%)
300 0.12 0.43 1.34 8.4
375 0.20 0.32 1.25 63
450 0.32 0.30 1.17 49 |
525 0.47 0.30 1.12 4.0
600 0.66 0.30 1.07 3.4
675 0.88 0.30 1.03 2.9
750 1.1 0.30 0.99 25
825 1.5 0.30 0.96 22
900 1.8 0.30 0.93 2.0
975 22 0.30 0.91 1.8
1,050 27 0.30 0.89 16
1,200 3.7 0.30 0.85 13
1,350 5.0 0.30 0.81 1.1
1,500 6.5 0.30 0.79 099
1,650 8.2 0.30 0.76 0.87
1,800 10 0.30 0.74 0.77
1,950 12 0.30 0.72 070
2,100 14 0.30 0.70 0.63
2,250 16 0.30 0.69 0.58
2,400 19 0.30 0.67 0.53
2700 24 0.30 0.65 045
3,000 20 030 0.62 039
A. 3
Based on the following criteria:
Velocity min Velocity max Slope min
0.90 m/s 40mis | 0.30%

C-17
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Subsurface Stormwater Management™
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StormTech® Chamber Systems for Stormwater Management



2.8 %mﬁémﬁ infoermation

Figure 1 — ACCEPTS 4" 8CH 40 PIPE
. StormTech SC-740 Chamber (not fo scale) _&%ﬁggﬁgﬁ?‘bw
Nominal Chamber Specifications AARARAR "I yv‘ A A A Y
Size (W x H x installed L) 51.0"x 30.0"x 85.4' ‘ ‘ ‘ ‘ . !
: () i '9’1 [y e ’_Q,_l 431 100 { PQ.] .\O,‘ (=)
Chamber Storage 459 ¢
Minimum Installed Storage™ 749 ftt

Weight 74165 i

- 80.7" -

i
-
-
-

T

= §
i
G
-
S

! : 85.4" INSTALLED

GO
|

il Y H L |

' 51.0°

Figure. 2 '

StormTech SC-310 Chamber (not to scale) FOR OPTIONAL

ACCEPTS 4* SCH 40 PIPE
( INSPECTION PORT

Nominal Chamber Specifications
Size {W x H x instafled L} 340 x16.0" x84

Chambsr Storage 147/
Minimum tnstalied Storage” 31.0 1 (P
Weight 37 ibs -ﬁ
-
< T

*This assumes a minimum of 6-inches of stone below, above and between chamber rows and 40% stone porosity.

4 Call StormTech at 888.892.2694 or visit our website at www:stormtech.com for technical and ‘product information.
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2.5 STORMTECH CHAMBERS

StormTech's chamber systerns have unigue features o
improve site optimization and reduce product waste:-
The SC-740 and SC-310 chambers can be cut at the
job site in approximately 6.5-inch increments to shorten
a row's length. Designing and constructing chamber
rows around site obstacles is easily accomplished by
including specific cutting instructions or a well placed
“cut to fit” note on the design plans. The last chamber
of a row can be cut in any of its corrugation’s valleys.
An end cap placed into the trimmed corrugation’s crest
completes the row. The trimmed-off piece of a StormTech
chamber may then be used to start the next row. See
Figure 3.

To assist the contractor, StormTech’s chambers are
molded with simple assembly instructions and arrows
that indicate the direction in which to build rows. Rows
are formed by overlapping the next chamber's "Start
End” corrugation with the previously laid chamber’s
end corrugation, Two people can safely and efficiently
form rows of chambers without complicated connectors,
special tools or heavy: equnpment

Product Specificatioris:2.2, 2.4, 2.9 and 3.2

Figure 3
Distance Between Corrugations (not to scale)

OVERLAP NEXT
CHAMBER HERE7

CREST 14 PL
VALLEY 13 PL-

!; i!f il; |l 1'1 1! ll 1!; i )

I

L =l Rl e

\—STAFKT END  BUILD ROW IN THIS DIRECTION ——

5.8" CREST 14 PL OVERLAP NEXT
VALLEY 13 PL. CHAMBER HERE

ey

LSTART END  BUILD ROW IN THIS DIRECTION—*~

SC-310 chamber

2.6 STORMTECH END CAPS :
TheHStormTech end cap has features which make the
chamber system simple to design, easy to build and
more versatile than other products. StormTech end caps
can be easily secured within any corrugation’s crest.
A molded-in handle makes attaching the end cap a one-
person operation. Tools or fasteners are not required.

StormTech end caps are required at each end of a chamber
row to prevent stone intrusion (two-per row). The SC-740
end cap will accept up to a 25-inch maximum outside
diameter inlet pipe. The SC-310 end cap will accept up to
a 12-inch inlet pipe. To ald contractors, inlet pipe cutting
guides and a blade-starting slot are molded into the end
caps. See Figure 4.

Product Specifications: 3.1, 3.2, 3.3 and 3.4

Figure 4
Chamber End Caps (not to scale)

4" DIA.

8" DIA.-

18" DIA:

25" MAX 0D

" DIA.
12" DiA.

zzii’slog- T r '

SC-740 end cap

8" DIA.
12" DIA.

. Call StormTech at 888.892.2694 or visit our website at www.stormtech:com for technical and product information. 5



12.0 Betail Drawings

Figure 13

Plan View Detail — StormTech SC-740 Chamber {not to scale)

=\

2
!-'\/
N

,A
%5
8]

'S )

&7

e
I
I

ST
NN
\/7/"\\\

L PAVEMENT

s PAVEMENT SUB-BASE

DB I \
D (= — R :;g'o‘oﬁ‘g///;:}\\\//
O ——— 0\ OB
i},._—_.-%f;fsﬁ’.!ﬁ"‘.‘t’.{%\///, L« COMPACTED FitL PER
0;—#—%—.’3‘.5{\\%’% STORMTECH'S TABLE OF
%.j_y-————‘___—__————ﬂ__ic.r——w” a Q.o.z:.}_.( :’{/,,f//\v«,/@, ~ ACCEPTABLE FILL MATERIALS®
e .,@-". & .
(@X m-%—#—ﬁ%ﬁé‘o%]m?{%_/& et AASHTO M288 CLASS 2
S o | - S— G SN -
507% T > %’S» _i..-..er,,l_ ..gggjr'i... NON-WOVEN GEOTEXTILE
o 2~ S - = - &+ SHERER=— =
_?!““—"”“"‘_“#:r—“—*“—’.\a.._ et " MIN. DEPTH OF 4 - 2-INCH
_ e 424 WASHED, CRUSHED, ANGULAR
> 'ég;,_.___.-_‘:.g' "'. . STONE BACKFILL
O =+ 1% - R - |
S =g el e ey | @)
AN \‘/\ ///*» O e O LS I S DR S ™ ¥e - 2-INCH WASHED, GRUSHED,
»{,}s\/ //\/\\\f'\\\;‘ 3%&@§l‘.’" 5 ,!a{ " & ANGULAR STONE BENEATH AND
\ » AROUND CHAMBER BED. DEPTH
: TO BE DETERMINED BY
* L AASHTO M288 CLASS 2 \ SC-740 CHAMBER DESIGN ENGINEER"
NON-WOVEN GEOTEXTILE SC-740 END CAP

Figure 14
Typical Cross Section Detail -

StormTech SC-740 Chamber (not to scale)

GRANULAR WELL GRADED SOI/AGGREGATE MIXTURES,

<35% FINES. COMPACT iN 6" LIFTS TO 95% PROCTOR DENSITY.
SEE THE TABLE OF ACCEPTABLE FiLL MATERIALS IN
STORMTECH'S DESIGN MANUAL, INSTALLATION MANUAL,

SC-740 END CAP
SC-740 CHAMBER
34 - 2-INCH WASHED, .
CRUSHED, ANGULAR STONE OR WWW.STORMTEGH COM.
AASHTO M288 CLASS 2
NON-WOVEN GEOTEXTILE——\ /
ALL AROUND STONE PAVEMENT ———,
777 7 TR IRT IR T T AT /é 777,
=i FOR UNPAVED INSTALLATION WHERE RUTTING FROM 1 1
__.Hiﬁ%:‘. VEHICLES MAY OCCUR, INCREASE COVER TO 24 INCHES i [\1/‘%{:] ]SA"
= - X.
| = oo e O R, o e AT . )
=] st S SSes = S
Toii \ G ZOA
Tl ;
Il ees)
’!:_E;TTMH .'.t%:.;g:‘[' SYe LAY ML N REKS: :;sg:}‘ Z “-q b Y S T I o DEPTH OF STOMS
IR o Ry e e DESIGN ENGINEER"
tﬂ,ELU:ﬂiﬂj:Jﬂ:Lﬂ:ﬂi:lﬂ:ﬂl:}_ﬂ:i‘ - === =
--Hlﬁﬂ_iﬁﬂl—,—?l[_l;ﬂ =TT =TT =H T l——m—~ilt-—~|1!——mT
" —51* 12* MiN. TYP.

DESIGN ENGINEER 18 RESPONSIBLE FOR
ENSURING SUITABILITY OF SUBGRADE SOILS"

*See Section 4 of this Design Manual.

Detail drawings avallable in AutoCad Bev. 14 format at www.stormtech.com.

18 Call StormTech at888.892.2694 or visit our website

at www.stormtech.com for technical and product information,




Figure 15

inlet and Qutlet Detail — StormTech SC-740 Chamber (not to scale)

PAVEMENT

(

/—— AASHTO M288 CLASS 2 NON-WOVEN GEOTEXTILE
/

GRANULAR WELL GRADED SOIL/AGGREGATE MIXTURES,
<35% FINES. COMPACT IN §" LIFTS TO 85% PROCTOR DENSITY.
SEE THE TABLE OF ACCEPTABLE FiLL MATERIALS IN
STORMTECH'S DESIGN MANUAL, INSTALLATION MANUAL,

OR WWW.STORMTECH.COM.

CONTROL STRUCTURE PER DESIGN

A \\“
IF ] / | !
1 CATCH BASIN 4 A
g OR _‘
MANHOLE 2]
Eiidd
} R LPECHELA LA O ol [ta} [

N, ] f ( )

SUMP ) TS T T

: "WmU_L.I_,U |

DESIGN ENGINEER IS
RESPONSIBLE FOR
ENSURING THE SUITIBILITY
QOF SUBGRADE SOILS*

*See Section 4 of this Design Manual,

Figure 16
StormTech Isolator Row (not to scale)

Ya- 2 INCH WASHED, CRUSHED,
ANGULAR STONE. DEPTH OF
STONE TO BE DETERMINED BY
DESIGN ENGINEER®

SC-740 CHAMBER

SC-740 ENDCAP

A.FOR UNPAVED INSTALLATION
WHERE RUTTING MAY OCCUR,
INCREASE COVER TO 24 INCHES

AASHTO M288 CLASS 2
NON-WOVEN GEOTEXTILE

COVER ENTIRE ROW WITH AASHTO M288

~12" MIN ID 25" MAX OD PIPE  INSPECTION PORT CLASS 2 NON-WOVEN GEOTEXTILE
SET 1.5* FROM BOTTOM LOCATION PER SC-740 — & WIDE STRIP STORMTECH
p OF CHAMBER ENGINEER'S DRAWING/  /,SC-310— 5' WIDE STRIP ENDCAP
b R 2 z. // T FY e Z 27 V. ‘]
|| caTeH | =)
BASIN I
OR . i
MANHOLE PEOEE - i
: ' ot ol Mt ol ol ol ol bt H o Ul Lo -
Ve
. A AR
" 2FT MIN. T \ ST
j Sune WOVEN GEOTEXTILE THAT MEETS AASHTO M288 GLASS 1

REQUIREMENTS, BETWEEN STONE BASE AND CHAMBERS
5C-740 — 5-6' WIDE STRIP
5C-310 — 4' WIDE STRIP

Detail drawings available in AutoCad Rev. 14 format at www.stormtech.com.

Call StormTech at 888.892.2694 or visit our website at www.stormtech.com for technical and product information.
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Run-of f coefficients used for the post-development condition were:

C

£
(124
ol

.610
510 .
.900
710
.510
L7110
.25
.25
.900 -
.900

H
Existing Building
Bpre

OCOOOOCOOOoO

Note: Bpre is an area unchanged from the pre-development condition.

X Qtfigécd?i*btlb 4E§z»~y TSlQ\AJ €§$QJM~quAﬁD" ﬁi?xvﬁqgflnxéink'.
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Economical Roof Drainage

SPECIFICATION DATA

Installations

281

s
| A8
2—\\ (12,172
_\\\ ’
3.._.-.——
3
i
5 §
j
i 72i(6,3/4"
1
1
!
) -
59 5 25§07 IMIN.
stuwﬂoué% 5 AS SPECIFIED
XXX {8 0244 IMAX,
2 T
DECK - g i 133)(5,14")
x\ =i
&
7 i
50, 75: Ao%
L {370, 14
THREADED, CAULK, MJ
CONNECTIONS AVAILABLE.
508
[()
PART DESCRIPTION
| — POLY-DOME

2 - CONTROL FLO WEIR WITH INTEGRAL CLAMP COLLAR AND
- GRAVEL GUARD : -

3 . E-EXTENSION WITH GASKET (WHEN SPECIFIED)
4 — ROOFING MEMBRANE(BY OTHERS)

5 ... R-ROOF SUMP RECENER(WHEN SPECIFIED)

6 — C-UNDERDECK CLAMP (WHEN SPECIFIED)

7 —BODY

2-105-5-ERC “Control-Flo” Dura-Coated Cast tron Body,
Aluminum Parabolic Weir With integral Clamping Collar
And Gravel Guard, Poly Dome. Extension, Roof Sump
Heceiver, Under Deck Clamp, Aluminum Dome Available
When Specified.
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Town of Bradford West Gwillimbury

SECTION C - STORM DRAINAGE AND STORMWATER MANAGEMENT

Design Criteria

C3.02

MINOR DRAINAGE SYSTEM DESIGN (Cont'd)

Table 5: Allowable Storm Sewer Capacities and Gradients

Diameter Q max Slope min !Slope criticaiz Slope max
(mm) (m’ls) (%) (%) {%)
300 0.12 0.43 1.34 8.4
375 0.20 0.32 1.25 63
450 0.32 0.30 1.17 49 |
525 0.47 0.30 1.12 4.0
600 0.66 0.30 1.07 3.4
675 0.88 0.30 1.03 2.9
750 1.1 0.30 0.99 25
825 15 0.30 0.96 22
900 1.8 0.30 0.93 2.0
975 2.2 0.30 0.91 18
1,050 27 0.30 0.89 1.6
1,200 37 0.30 0.85 13
1,350 5.0 0.30 0.81 1.1
1,500 6.5 0.30 0.79 0.99
1,650 8.2 0.30 0.76 0.87
1,800 10 0.30 0.74 0.77
1,950 12 0.30 0.72 0.70
2,100 14 0.30 0.70 0.63
2,250 16 0.30 0.69 0.58
2,400 19 0.30 0.67 053 |
2,700 24 0.30 0.65 0.45
3,000 29 030 0.62 039
. [ .
Based on the following criteria: )
' Velocity min Velocit_y max Slope min
N 0.90 m/s 40mis | 030%

C-17
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El 1105-1163 Kingston Road " 221-12931
5 MN. Bate 20250124 [
Checked 1.S. Date 2025-01-24

Subect |SWM Design Criteria

1

2
3
4

0.0 SWM Design Criteria

0.1 Jurisdictions

City of Pickering

Regional Municipality of Durham

Ministry of Environment, Conservation and Parks (MECP)
Toronto and Region Conservation Authority (TRCA)

a. Subwatershed - Pine Creek

0.2 SWM Design Criteria

0.2.1 Water Quality
Provide an Enhance Level of Protection or 80% TSS removal, as per MOECC SWMPDM (2003)

0.2.2 Water Balance
Based on the correspondences with City, 5mm on site retention and infiltration with a 72 hour drawdown time is required for
the private lands. It is expected that best efforts will be taken to provide of the site and to use S.W.M. facilities that reduce

runoff volumes, which will result in reduced loading of pollutants.

0.2.3 Erosion Control

0.2.4 Quantity Control

Provide extended detention of runoff from 25 mm rainfall event and release within a minimum 24 hour period. Erosion control
measures are required to limit erosion at the outfall locations. Or
Runoff reduction from the site through infiltration, evapotranspiration and reuse of a minimum 5mm of rainfall depth across all
impervious surfaces.

1) The post-development peak flow rates generated from the City's IDF Curves for 2 to 100-year storm events shall be controlled to
pre-development levels for 2-year storm with maximum runoff coefficient 0.5
2) Allowable flow rates based on the existing storm system explained in the SWM report, proposed commercial development for
Brookdale Centers Inc, 1105 Kingston Road, by a.m. candaras associates inc., 2015




!! !! ‘L-_k E ‘E [Prore 1105-1163 Kingston Road B 221-12931
L = N M.N. Date 2025-01-24 Page
| Checked 1.S. pate 2025-01-24
puiect [SWM Parameters
1.0 Design Rainfall Event
1.1 Design Storm

IDF Curve City of Pickering
1 hour AES TRCA

In general, the SCS design storm should be used for determining the hydrographs for undeveloped watersheds and for checking

detention storages required for quantity control.

The Chicago design storms should be used for determining hydrographs in urban areas and also for checking detention storage. In many
cases, the consultant will be required to run both sets of design storms to make sure that the more stringent is used for each individual

element of the drainage system.

1.2 IDF Curves
Source of IDF:

Equation:

Where,

The City of Pickering Accepted IDF Data

A

(t+ B)¢
| = Rainfall Intensity (mm/hr)
t = Time of Concentration (minutes)

A, B, C = Constant Values for Storms with Various Return Period.

Pickering
R Intensit
Period Rainfall Amount (mm) y
(mm/hr)
1 Hour AES 24 hour 10 min
2 715.1 5.26 0.815 11.8 0.1 77.6
5 1082.9 6.01 0.837 0.1 0.1 106.3
10 1314.0 6.03 0.845 0.1 0.1 126.0
25 1581.7 6.01 0.848 0.1 0.1 150.6
50 1828.0 6.19 0.856 0.1 0.1 168.6
100 2096.4 6.49 0.863 0.1 0.1 186.7
Note:

1) The minimum initial time of concentration is to be 10 minutes




TTL [ 1105-1163 Kingston Road ™ 221-12931 _
"y S5 8P MN. e 2025-01-24 Peoe
= Checked 1.S. Date 2025-01-24
s |SWM Parameters

2.0 Soil Information

2.1 SCS Curve Number

Site Location

Kingston Road & Walnut Lane Road

Soil Symbol: Brsl
Sandy Soil Survey Report #23 - Soil Map of Ontario County
Soil Type,(PH1,PH3, PH4): Loam/Sandy Silt |  (National Soil DataBase, NSDB), Preliminary Hydrogeological Investogation, exp, 2023
il
Soil Symbol: BL Soil Survey Report #23 - Soil Map of Ontario County
Soil Type: Bottom Land (National Soil DataBase, NSDB)
Land Use: Paved/Grass
Hydrologic Soil Group (HSG) B (Design Chart 1.08, MTO Drainage Manual, 1997)
SCS Curve Number, CN (Il) 98 (Table 8.7.3, Paved area,water resources engineering, Larry Mays, 2010)
SCS Curve Number, CN (Ill) 99 Equation 8.7.2, water resources engineering, Larry Mays, 2010
Soil Storage, S 2.2 S=(25400/CN(lll))-254
Initial Abstraction, IA (mm) 0.4 CN<=70, IA=0.075S, CN>70<=80, IA=0.1S, CN>80<=90, 1A=0.15S, CN>90, IA=0.2S
SCS Curve Number, CN (Il) 79 (Table 8.7.3, Park Area, Lawn, water resources engineering, Larry Mays, 2010)
SCS Curve Number, CN (Il) 89.6 Equation 8.7.2, water resources engineering, Larry Mays, 2010
Soil Storage, S 29.4 S=(25400/CN(lll))-254
Initial Abstraction, IA (mm) 44 CN<=70, IA=0.075S, CN>70<=80, IA=0.1S, CN>80<=90, 1A=0.15S, CN>90, IA=0.2S

Site Location

Soil Survey Report #23 - Soil Map of Ontario (National Soil DataBase, NSDB)
https://sis.agr.gc.ca/cansis/publications/surveys/on/on23/index.html




Existing Area Takeoff and Runoff By: M.N. Page:
Coefficient Adjustment Calculations- to Date: 2025-01-24
Frenchmans Bay Checked:  I.S.

\ \ \ I ) Stormwater Management Calculations [Project: 1105-1163 Kingston Road |No.: 221-12931

For less frequent storms an Antecedent Precipiation Factor (Ca) should be used and Rational Formula to be modified
accordingly to: Q (Flow) = A (Area) x C (Runoff Coefficient) x Ca (Antecedent Precipiation Factor) x | (Rainfall Intensity)

Sitelinl (OF:]
1 to 10 year storm 1.00
25 year storm 1.10
50 year storm 1.20
100 year storm 1.25

Product of 'Ca x C' should not exceed 1.00

As per City of Pickering Stormwater Management Design Guidelines (July 2019) Section 6.2.3.

Pre-Development Conditions Overall within Property Limit
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100
Soft Landscaping 8163  0.25 0.25 0.25 0.28 0.30 0.31
Impervious at Grade 45921 0.95 0.95 0.95 1.00 1.00 1.00
Impervious Roof 21308  0.95 0.95 0.95 1.00 1.00 1.00
Total Area 75392  0.87 0.87 0.87 0.96 1.00 1.00

Pre-Development Conditions Overall Including External Area

Runoff Coefficients C, Return Period (Years)
Land Use Area (m?) 5 10 25 50 100

Soft Landscaping 9272 0.25 0.25 0.25 0.28 0.30 0.31
Impervious at Grade 49577 0.87 0.87 0.87 0.96 1.00 1.00
Impervious Roof 21308 0.00 0.00 0.00 0.00 0.00 0.00
Total Area 80156 0.56 0.56 0.56 0.61 0.67 0.70

Pre-Development Conditions - 101
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100
Soft Landscaping 1424] 025 0.25 0.25 0.28 0.30 0.31
Impervious at Grade 24185 0.95 0.95 0.95 1.00 1.00 1.00
Impervious Roof 3277 095 0.95 0.95 1.00 1.00 1.00
Total Area 28886)  0.92 0.92 0.92 1.00 1.00 1.00

Pre-Development Conditions - 102
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100
Soft Landscaping 127 0.25 0.25 0.25 0.28 0.30 0.31
Impervious at Grade 181 0.95 0.95 0.95 1.00 1.00 1.00
Impervious Roof 3277 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 3585 0.92 0.92 0.92 1.00 1.00 1.00

Pre-Development Conditions -103

Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100
Soft Landscaping 3920]  0.25 0.25 0.25 0.28 0.30 0.31
Impervious at Grade 15936]  0.95 0.95 0.95 1.00 1.00 1.00
Impervious Roof 13161 0.95 0.95 0.95 1.00 1.00 1.00

Total Area 33017 0.87 0.87 0.87 0.95 1.00 1.00




Existing Area Takeoff and Runoff By: M.N. Page:

Coefficient Adjustment Calculations- to Date: 2025-01-24
Checked: 1.S.

\ \ \ I ) Stormwater Management Calculations [Project: 1105-1163 Kingston Road |No.: 221-12931

Frenchmans Bay

Pre-Development Conditions - 104
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) p) 5 10 25 50 100
Soft Landscaping 540 0.25 0.25 0.25 0.28 0.30 0.31
Impervious at Grade 3877 0.95 0.95 0.95 1.00 1.00 1.00
Impervious Roof 1592 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 6009 0.89 0.92 0.92 1.00 1.00 1.00

Pre-Development Conditions -105
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) p) 5 10 25 50 100
Soft Landscaping 2152 0.25 0.25 0.25 0.28 0.30 0.31
Impervious at Grade 1742 0.95 0.95 0.95 1.00 1.00 1.00
Impervious Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 3895 0.56 0.56 0.56 0.62 0.68 0.70

External Areas - EX1
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) p) 5 10 25 50 100
Soft Landscaping 588 0.25 0.25 0.25 0.28 0.30 0.31
Impervious at Grade 3222 0.95 0.95 0.95 1.00 1.00 1.00
Impervious Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 3810 0.84 0.84 0.84 0.93 1.00 1.00

External Areas - EX2
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) p) 5 10 25 50 100
Soft Landscaping 520 0.25 0.25 0.25 0.28 0.30 0.31
Impervious at Grade 434 0.95 0.95 0.95 1.00 1.00 1.00
Impervious Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 954 0.57 0.57 0.57 0.63 0.68 0.71




\ \ \ ) Stormwater Management Calculations [Project: 1105-1163 Kingston Road |No.: 221-12931
Existing Area Takeoff and Runoff By: M.N. Page:
Coefficient Adjustment Calculations- to . Date: 2025-01-24
Pine Creek Checked: 1.S.
Pre-Development Conditions -106
Runoff Coefficients C, Return Period (Years)
Land Use Area (m?) 2 5 10 25 50 100
Soft Landscaping-to Pine Creek 2069 0.25 0.25 0.25 0.28 0.30 0.31
Total Area 2069 0.25 0.25 0.25 0.28 0.30 0.31




\ \ \ I ) Stormwater Management Calculations |Project: 1105-1163 Kingston Road |No.: 221-12931

Proposed Area Takeoff and Runoff By: M.N. Page:
Coefficient Adjustment Calculations-to Date: 2025-01-24
Frenchmans Bay Checked: IS

For less frequent storms an Antecedent Precipitation Factor (Ca) should be used and Rational Formula to be modified
accordingly to: Q (Flow) = A (Area) x C (Runoff Coefficient) x Ca (Antecedent Precipitation Factor) x | (Rainfall Intensity)

Storm Ca

1to 10 year storm 1.00
25 year storm 1.10
50 year storm 1.20
100 year storm 1.25

Product of 'Ca x C' should not exceed 1.00

As per City of Pickering Stormwater Management Design Guidelines (July 2019) Section 6.2.3.

Post-Development Conditions Overall
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 13929 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 11225 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 6513 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 29250 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 15306 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 76224 0.72 0.72 0.72 0.79 0.86 0.90

Post-Development Conditions - 200
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 503 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 900 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 2151 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 2548 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 3248 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 9350 0.77 0.77 0.77 0.84 0.92 0.96

Post-Development Conditions - 201
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 197 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 1768 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 1965 0.88 0.88 0.88 0.97 1.00 1.00

Post-Development Conditions - 202
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 1773 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 2290 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 964 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 3077 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 3065 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 11169 0.71 0.71 0.71 0.78 0.85 0.88
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Frenchmans Bay

Post-Development Conditions - 203
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 208 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 1301 0.95 0.00 0.00 0.00 0.00 0.00
Impervious at Roof 0 0.95 5.00 5.00 1.00 1.00 1.00
Total Area 1508 0.85 0.85 0.85 0.94 1.00 1.00

Post-Development Conditions -204
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 437 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 576 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 888 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 2450 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 1617 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 5968 0.79 0.79 0.79 0.87 0.95 0.99

Post-Development Conditions -205

Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 230 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 2641 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 733 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 1000 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 2416 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 7020 0.71 0.71 0.71 0.78 0.85 0.89

Post-Development Conditions -206
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 5028 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 3811 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 8839 0.55 0.55 0.55 0.61 0.66 0.69

Post-Development Conditions -207
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 607 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 3780 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 4387 0.85 0.85 0.85 0.94 1.00 1.00
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Post-Development Conditions -208
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 132 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 1244 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 1376 0.88 0.88 0.88 0.97 1.00 1.00

Post-Development Conditions -209
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 733 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 4818 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 1777 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 4118 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 4961 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 16407 0.74 0.74 0.74 0.81 0.89 0.92

Post-Development Conditions -210
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 332 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 875 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 1207 0.76 0.76 0.76 0.83 0.91 0.95

Post-Development Conditions -211

Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 1649 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 678 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 2328 0.45 0.45 0.45 0.50 0.54 0.57

Post-Development Conditions -212
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100

Soft Landscaping/Park 2100 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 2599 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 4700 0.64 0.64 0.64 0.70 0.76 0.80
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Post-Development Conditions -213
Runoff Coefficients C, Return Period (Years)

Land Use Area (m?) 2 5 10 25 50 100
Soft Landscaping/Park 670 0.25 0.25 0.25 0.28 0.30 0.31
Intensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Extensive Green Roof 0 0.50 0.50 0.50 0.55 0.60 0.63
Impervious at Grade 576 0.95 0.95 0.95 1.00 1.00 1.00
Impervious at Roof 0 0.95 0.95 0.95 1.00 1.00 1.00
Total Area 1247 0.57 0.57 0.57 0.63 0.69 0.72




\ \ \ I ) Stormwater Management Calculations Project:  1105-1163 Kingston Road No.: 221-12931
- {By: M.N. Page:
Flow Rate A!I !’hases to Frenchmans Bay{PY Date: 2025-01-24
Runoff Coefficient of 0.5 Checked: I.S. 11

Calculation of existing runoff rate is undertaken using the Rational Method:

Where: Q = Peak flow rate (litres/second)
Ca = Runoff coefficient adjustment factor (-)
C = Runoff coefficient (-)
| = Rainfall intensity (mm/hour)
A = Catchment area (hectares)

Project Area, Total hectares

Runoff Coef, C 0.50

= A
~ (t+B)F°
Where: & idelines (July 2019)

| = Rainfall intensity (mm/hour)
t = Time of concentration (minutes)

Q =2.78 CaCIA

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design

Return Period (Years) 2 5 10 25 50 100
A 715.076 1082.901 1313.979 | 1581.718 1828.009 2096.425

B 5.262 6.007 6.026 6.007 6.193 6.485

C 0.815 0.837 0.845 0.848 0.856 0.863
T (mins) * 10 10 10 10 10 10

I (mm/hr) 77.6 106.3 126.0 150.6 168.6 186.7
Adjusted C** (-) 0.50 0.50 0.50 0.55 0.60 0.63

Q (L/s) 812.9 11141 1320.8 1736.2 2119.9 2445.6

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

**Note: as per City's request the maximum runoff coefficient to be considered as 0.5
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Flow Rate-Exisiting Conditions to Pine By: M.N. . Page:
Creek- Runoff Coefficient of 0.5 Checked: I.S. Date: 2025-01-24 12
Calculation of existing runoff rate is undertaken using the Rational Method: Q=278 CaCIA

Where: Q = Peak flow rate (litres/second)
Ca = Runoff coefficient adjustment factor (-)
C = Runoff coefficient (-)
| = Rainfall intensity (mm/hour)
A = Catchment area (hectares)

Project Area, Total hectares

Runoff Coef, C 0.50

[ A
" (t+B)F°

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design
Where: o
Guidelines (July 2019)

| = Rainfall intensity (mm/hour)
t = Time of concentration (minutes)

Return Period (Years) 2 5 10 25 50 100
A 715.076 1082.901 1313.979 | 1581.718 1828.009 2096.425
B 5.262 6.007 6.026 6.007 6.193 6.485
C 0.815 0.837 0.845 0.848 0.856 0.863
T (mins) * 10 10 10 10 10 10
I (mm/hr) 77.6 106.3 126.0 150.6 168.6 186.7
Adjusted C** (-) 0.50 0.50 0.50 0.55 0.60 0.63
Q (L/s) 22.3 30.6 36.2 47.6 58.2 67.1

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations
**Note: as per City's request the maximum runoff coefficient to be considered as 0.5




\ \ \ ) Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 22112931
- Fi By: M.N Page:
Allowable Flow Rate-All Phases to Fr y Date: 2025-01-24
Bay Checked: 1S. 13
Allowable flow rates based on the SWM report, proposed ial d for Brookdale Centers Inc, 1105 Kingston Road,
by a.m. candaras associates inc., 2015= 550.00 Lis
C ion of existi iti runoff flow rate from subcatchment 104, and 105 using the Rational Method: Q=278 CaCIA

Where: Q = Peak flow rate (litres/second)
Ca = Runoff coefficient adjustment factor (-), refer to page 4
C = Runoff coefficient (-)
| = Rainfall intensity (mm/hour)
A = Catchment area (hectares)

Catchment ID
104
[ 105 [

Where: A, B and C = Parameters defined in Table P-501, P-502, P504 of City of Pickering Planning and Development Department

Guidelines (January 1993)

| = Rainfall intensity (mm/hour)
t = Time of concentration (minutes)

Return Period (Years) 2 5 100
A 647.7 2464 1770

B 4 16 4
C 0.784 1 0.82

T (mins) * 10 10 10
| (mm/hr) 81.8 94.8 203.3
Adjusted C**(-) 0.50 0.50 0.63
Q_Total (L/s)_104 68.3 79.2 212.3
Q_Total (L/s)_105 44.3 51:3) 137.6

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations
**Maximum Runoff C, 0.5 per City of Pickering request

Allowable flow rate from the proposed development (L/s)= 662.6




\ \ \ I ) Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931
Allowable Flow Rate-All Phases to Fr |By: M.N Page:
Date: 2025-01-24
Bay [Checked: 1S. ate 14
Calculation of proposed uncontrolled runoff rate from subcatchment 211, and 212 using the Rational Method: Q=278 CaCIA

Catchment ID Uncontrolled Area(ha)
211 0.23
[ 212 | 0.47 |
A
= ———
(t+ B)°

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design
Guidelines (July 2019)

| = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

Where:

riod (Years) 5 10 50 100
715.076 1082.901 1313.979 1581.718 1828.009 2096.425
5.262 6.007 6.026 6.007 6.193 6.485
0.815 0.837 0.845 0.848 0.856 0.863
T (mins) * 10 10 10 10 10 10
| (mm/hr) 776 106.3 126.0 150.6 168.6 186.69
Adjusted C (-)** 0.45 0.45 0.45 0.50 0.54 0.57
Adjusted C()*™ 0.64 0.64 0.64 0.70 0.76 0.80
Q_211 (L/s) 22.8 31.2 37.0 48.7 59.4 68.57
Q_212 (L/s) 64.6 88.5 104.9 137.9 168.4 194.3

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations
** Refer to page 4 to 6 regarding the adjustment factors
Allowable flow rate from the controlled site area (L/s)= 399.79

Pro-rated Allowable Flow Rates

Catchment ID Area (ha
tha (L/s)
200 0.935 54.0
PHI 201 0.196 11.4 654
PH2A 202 1.117 64.5 64.5
PH2B 203 0.151 8.7 8.7
PH3 204 0.597 345 345
Controlled
205 0.702 40.6
206 0.884 51.1
pH4 207 0.439 25.3 124.9
208 0.138 i7:9)
209 1.641 94.8
PHS 210 0.121 7.0 1018
Total Controlled 6.92 399.8 399.8
PH5 Uncontrolled | 211 025 586 262.8
| 212 0.47 194.3
Total 7.62 662.6 662.6

The phases in the proposed conditions will be built in stages starting with Phase 1 and ending with Phase 5. Thus, each phase built after the former needs to
take into account the flows from the built phases. This results in the following allowable release rates for the site:

PHASE ID Allowable Flow Rates (L/s)
Phase 1 65.4 Takes in flows from 200 and 201

Phase 2A 64.5 Takes in flows from 202

Phase 2B 8.7 Takes in flows from 203
Phase 3 34.5 Takes in flows from 204

Phase 4 Takes in flows from 200, 201, 203, 204, 205, 206, 207, and 208. The total allowable flow

2335 rate is the sum of the pro-rated value from PH4, PH1, Ph2B and PH3.
Phase 5 101.8 Takes in flows from 209, 210
Phase 5 Uncontrolled 262.8 Takes in flows from 211, 212

Total Flow to Frenchmans Bay

662.6
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i - By: M.N. Page:
Post Developfnen! Flow Rates, Required Volumes-All y Date: 2025-01-24
Phases- To Pine Creek Checked: 1.S. 15

Calculation of proposed runoff flow rate from the site area using the Rational Method:

Where:

Where:

Catchment 213,
Runoff Coef, C

Q=2.78 CaCIA

Q = Peak flow rate (litres/second)

Ca = Runoff coefficient adjustment factor (-), refer to page 10
C = Runoff coefficient (-)-Refer to Page 10

| = Rainfall intensity (mm/hour)

A = Catchment area (hectares)

A
T (t+B)*

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design
Guidelines (July 2019)

| = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

0.57

Uncontrolled Flow Rates from 212 to Pine Creek

Return Period (Years) 2 5 10 25 50 100
A 715.076 1082.901 1313.979 1581.718 1828.009 2096.425

B 5.262 6.007 6.026 6.007 6.193 6.485

C 0.815 0.837 0.845 0.848 0.856 0.863

T (mins) * 10 10 10 10 10 10

| (mm/hr) 77.6 106.3 126.0 150.6 168.6 186.7

Adjusted C (-)** 0.57 0.57 0.57 0.63 0.69 0.72

Q_213 (L/s) 15.4 21.1 25.1 32.9 40.2 46.4

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations
** Refer to page 10 regarding the adjustment factors

The post development of catchment 213 (future pop area) is smaller than the pre-development condition area. No SWM is required accordingly.




By: M.N. Page:
Infiltration Pit Drawdown Time Date: 2025-01-24
Checked: 1.S. 16

\ \ \ I ) Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931

The Infiltration rate has been calculated using Hydraulic Conductivity data from the site per Preliminary Hydrological Investigation, exp., 2023
A measured hydraulic conductivity of between 7.9%104-7 and 1.1 *10A-4 m/s was observed. The lower value has been used as it is more conservative.

Using the Ontario Building Code Table C1, the Infiltration rate is interpolated to be 13 mm/hour

Table C1: Approximate relationships between hydraulic conductivity, percolation time
and infiltration rate

Hydraulic Conductivity, K. Percolation Time, T Infiltration Rate, 1/T
(centimetres!/: d) (mi [centimetre) (millimetres/hour)

0.1 2 300

0.01 4 150

0.001 8 75

0.0001 12 50

0.00001 20 30

0.000001 50 12

Source: Ontario Ministry of Municipal Affairs and Housing (OMMAH). 1997. Supplementary Guidelines to

the Ontaric Building Code 1997. SG-6 Percolation Time and Soil Descriptions. Toronto, Ontario.

Phase 2 - Trench 1+ Trench 2
The following calculation determines the drawdown time for the Phase 2 (Catchment 202) infiltration trench system, the inflow area assumes the entirety of the

impervious roof area in catchment 202

Inflow Area (Impervious Roof Area) 3065.00( m?
5 mm event volume 55.8|m3

Initial Abstraction 251|m?3

5mm event runoff 30.7|m?*

Infiltration drawdown time is solved with the following equation:

T n A I d+ %

= — % — % _—
PR

Where

T= Time to Drain (hours)

n=void ratio of soil

A=Area of infiltration system (m?)

d=depth of water (m)

q=Infiltration rate of soil (m/h)

P=perimeter length of base of infiltration system (m)

For this site:
n= 0.4
A= 160|m?
Minimum d= 0.48/m
Design d= 0.74(m
q= 0.01[m/nh
P= 97
Safety Factor= 25
T= 47.6[h
Impervious Area/Footpri 19|between 51 to 201
Design Volume 47.36|m>

Therefore the infiltration pit will fully drain in 47.6 hours. This is within the 72 hour window required for full drawdown.




1105-1163 Kingston
Stor M t C ions |Project: Road (Brookdale No.: 221-12931
\ \ \ ) Subdivision)
By: M.N. Page:
Water Balance Date: 2025-01-24
Checked: I.S. 17
Smm Water
Phase Catchment ID Surface Type Area (m?) IA(m) Volume Abstracted (m?3) Volume Balance
(m?) (m?)
Soft Landscaping/Park
Intensive Green Roof 900 0.005 4.50 4.50 0.00
200 Extensive Green Roof 2,151 0.005 10.76 10.76 0.00
Impervious at Grade 2,548 0.000 0.00 12.74 12.74
Impervious at Roof 3,248 0.000 0.00 16.24 16.24
PH1 Area: 9,350 - 17.77 46.75 28.98
Soft Landscaping/Park 197 0.005 0.98 0.98 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
201 Extensive Green Roof - 0.005 0.00 0.00 0.00
Public Road Impervious at Grade 1,768 0.000 0.00 8.84 8.84
Impervious at Roof - 0.000 0.00 0.00 0.00
Area: 1,965 - 0.98 9.82 8.84
Soft Landscaping/Park 1,773 0.005 8.87 8.87 0.00
Intensive Green Roof 2,290 0.005 11.45 11.45 0.00
202 Extensive Green Roof 964 0.005 4.82 4.82 0.00
Phase 2A Impervious at Grade 3,077 0.000 0.00 15.38 15.38
Impervious at Roof 3,065 0.000 0.00 15.33 15.33
Area: 11,169 - 25.14 55.85 30.71
Soft Landscaping/Park 208 0.005 1.04 1.04 0.00
203 Intensive Green Roof - 0.005 0.00 0.00 0.00
. Extensive Green Roof - 0.005 0.00 0.00 0.00
PH2 [ Public Road Phase Impervious at Grade 1,301]  0.000 0.00 6.50 6.50
2B Impervious at Roof - 0.000 0.00 0.00 0.00
Area: 1,508 - 1.04 7.54 6.50
Soft Landscaping/Park 670 0.005 3.35 3.35 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
03 Extensive Green Roof - 0.005 0.00 0.00 0.00
Impervious at Grade 576 0.000 0.00 2.88 2.88
Impervious at Roof - 0.000 0.00 0.00 0.00
Area: 1,247 - 3.35 6.23 2.88
Soft Landscaping/Park 437 0.005 2.18 2.18 0.00
Intensive Green Roof 576 0.005 2.88 2.88 0.00
PH3 204 Extensive Green Roof 888 0.005 4.44 4.44 0.00
Impervious at Grade 2,450 0.000 0.00 12.25 12.25
Impervious at Roof 1,617 0.000 0.00 8.09 8.09
Area: 5,968 - 9.50 29.84 20.34
Soft Landscaping/Park 230 0.005 1.15 1.15 0.00
Intensive Green Roof 2,641 0.005 13.21 13.21 0.00
205 Extensive Green Roof 733 0.005 3.67 3.67 0.00
Impervious at Grade 1,000 0.000 0.00 5.00 5.00
Impervious at Roof 2,416 0.000 0.00 12.08 12.08
Area: 7,020 18.02 35.10 17.08
Soft Landscaping/Park 5,028 0.005 25.14 25.14 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
206 Extensive Green Roof - 0.005 0.00 0.00 0.00
Park Impervious at Grade 3,811 0.000 0.00 19.06 19.06
Impervious at Roof - 0.000 0.00 0.00 0.00
Area: 8,839 25.14 44.20 19.06
PH4 Soft Landscaping/Park 607 0.005 3.03 3.03 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
207 Extensive Green Roof - 0.005 0.00 0.00 0.00
Public Road Impervious at Grade 3,780 0.000 0.00 18.90 18.90
Impervious at Roof - 0.000 0.00 0.00 0.00
Area: 4,387 3.03 21.94 18.90
Soft Landscaping/Park 132 0.005 0.66 0.66 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
208 Extensive Green Roof - 0.005 0.00 0.00 0.00
Public Road Impervious at Grade 1,244 0.000 0.00 6.22 6.22
Impervious at Roof - 0.000 0.00 0.00 0.00
Area: 1,376 0.66 6.88 6.22




T105-1163 Kingston
\ \ \ I ) Stormwater Management Calculations (Project: Road (Brookdgle No.: 221-12931
Subdivision)
By: M.N. Page:
Water Balance Date: 2025-01-24
Checked: I.S. 18

Soft Landscaping/Park 733 0.005 3.67 3.67 0.00

Intensive Green Roof 4,818 0.005 24.09 24.09 0.00
Extensive Green Roof 1,777 0.005 8.89 8.89 0.00

209 Impervious at Grade 4,118 0.000 0.00 20.59 20.59
Impervious at Roof 4,961 0.000 0.00 24.80 24.80

Area: 16,407 36.64 82.03 45.39
Soft Landscaping/Park 332 0.005 1.66 1.66 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
210 Extensive Green Roof - 0.005 0.00 0.00 0.00
Private Road Impervious at Grade 875 0.000 0.00 4.38 4.38
Impervious at Roof - 0.000 0.00 0.00 0.00

PH5 Area: 1,207 1.66 6.03 4.38
Soft Landscaping/Park 1,649 0.005 8.25 8.25 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
Extensive Green Roof - 0.005 0.00 0.00 0.00

an Impervious at Grade 678 0.000 0.00 3.39 3.39
Impervious at Roof - 0.000 0.00 0.00 0.00
Area: 2,328 8.25 11.64 3.39
Soft Landscaping/Park 2,100 0.005 10.50 10.50 0.00
Intensive Green Roof - 0.005 0.00 0.00 0.00
12 Extensive Green Roof - 0.005 0.00 0.00 0.00
Impervious at Grade 2,599 0.000 0.00 13.00 13.00
Impervious at Roof - 0.000 0.00 0.00 0.00

Area: 4,700 10.50 23.50 13.00

Total Catchment Area: 77,470 161.69 387.35 225.66

Initial Abstractions (lA) levels of 40mm are assumed for the intensive green roof areas:

Additional WB Volume

i i 3]
Catchment ID Volume Roof Area (m?) Total IA Provided (m) Through Intensive Green Roof (m?) Prow.ded Through Net WB (m?3)
Infiltration Trench (m3)

5mm WB Intensive Green Additional WB Volume Provided

PH1 200 28.98 900 0.040 31.50 0.00 -2.52
PH1 201 - Public Road 8.84 0 0.000 0.00 0.00 8.84
PH2A 202 30.71 2,290 0.040 80.15 47.36 -96.80

PH2B | 203 - Public Road 6.50 0 0.000 0.00 0.00 6.50
PH2 213 - Uncontrolled 2.88 0 0.000 0.00 0.00 2.88
PH3 204 20.34 576 0.040 20.16 0.00 0.18
PH4 205 17.08 2641 0.040 92.44 0.00 -75.36
PH4 206 -Park 19.06 0 0.000 0.00 0.00 19.06
PH4 207 - Public Road 18.90 0 0.000 0.00 0.00 18.90
PH4 | 208 - Public Road 6.22 0 0.000 0.00 0.00 6.22
PH5 209 45.39 4818 0.040 168.63 0.00 -123.24
PH5 210 - Private Road 4.38 0 0.000 0.00 0.00 4.38
PH5 211 - Uncontrolled 3.39 0 0.000 0.00 0.00 3.39
PH5 212 - Uncontrolled 13.00 0 0.000 0.00 0.00 13.00

Total Controlled WB Net Volume (m?3) -278.68
Total Uncontrolled WB Net Volume (m?3) 19.27
Total WB Net Volume (m3) -259.41

Note: Roadways are not required to meet water balance and are excluded from the Total WB Net Volume summation

The site provides overcontrol through the intensive green roof initial abstraction assumption and the infiltration
trenches provided in Phase 2, the total surplus water balance provided is:
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Area Listing (all nodes)

Area C Description
(hectares) (subcatchment-numbers)

09350 077  (200)
03341 088  (201,208)
18189 071 (202,205)
05895 085  (203,207)
05968 079  (204)

08839 055  (206)

16407 074 (209)

01207 076  (210)

02328 045  (211)

04700 064  (212)

7.6224 072  TOTAL AREA

221-12931_Ultimate_2yr
Prepared by WSP Printed 2025-01-15
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Soil Listing (all nodes)

Area Soil Subcatchment
(hectares) Group Numbers
0.0000 HSG A
0.0000 HSGB
0.0000 HSGC
0.0000 HSGD
7.6224 Other 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212
7.6224 TOTAL AREA

221-12931_Ultimate_2yr
Prepared by WSP

Printed 2025-01-15
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total  Ground Subcatchment
(hectares)  (hectares) (hectares) (hectares) (hectares) (hectares) Cover Numbers

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 200, 201,
202, 203,
204, 205,
206, 207,
208, 209,
210, 211,
212

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 TOTAL AREA




221-12931_Ultimate_2yr Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Prepared by WSP Printed 2025-01-15
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-Ind method - Pond routing by Stor-Ind method
Subcatchment200: 200 Runoff Area=0.9350 ha 0.00% Impervious Runoff Depth=13 mm
Tc=0.0 min C=0.77 Runoff=0.11004 m*s 0.123 M|
Subcatchment201: 201 Runoff Area=0.1965 ha 0.00% Impervious Runoff Depth=15 mm
Tc=10.0 min C=0.88 Runoff=0.02643 m%s 0.029 MI
Subcatchment202: 202 Runoff Area=1.1169 ha 0.00% Impervious Runoff Depth=12 mm
Tc=10.0 min C=0.71 Runoff=0.12120 m*s 0.131 MI
Subcatchment203: 203 Runoff Area=0.1508 ha 0.00% Impervious Runoff Depth=14 mm
Tc=0.0 min C=0.85 Runoff=0.01959 m*s 0.022 M|
Subcatchment204: 204 Runoff Area=0.5968 ha 0.00% Impervious Runoff Depth=13 mm
Tc=10.0 min C=0.79 Runoff=0.07206 m*s 0.078 MI
Subcatchment205: 205 Runoff Area=0.7020 ha 0.00% Impervious Runoff Depth=12 mm
Tc=10.0 min C=0.71 Runoff=0.07618 m*s 0.082 MI
Subcatchment206: 206 Runoff Area=0.8839 ha 0.00% Impervious Runoff Depth=9 mm
Tc=10.0 min C=0.55 Runoff=0.07430 m*s 0.080 MI
Subcatchment207: 207 Runoff Area=0.4387 ha 0.00% Impervious Runoff Depth=14 mm
Tc=10.0 min C=0.85 Runoff=0.05699 m*s 0.062 MI
Subcatchment208: 208 Runoff Area=0.1376 ha 0.00% Impervious Runoff Depth=15 mm
Tc=10.0 min C=0.88 Runoff=0.01851 m¥s 0.020 MI
Subcatchment209: 209 Runoff Area=1.6407 ha 0.00% Impervious Runoff Depth=12 mm
Tc=10.0 min C=0.74 Runoff=0.18556 m*s 0.200 MI
Subcatchment210: 210 Runoff Area=0.1207 ha 0.00% Impervious Runoff Depth=13 mm
Tc=10.0 min C=0.76 Runoff=0.01402 m¥s 0.015 MI
Subcatchment211: 211 Runoff Area=0.2328 ha 0.00% Impervious Runoff Depth=7 mm
Tc=10.0 min C=0.45 Runoff=0.01601 m¥s 0.017 Ml

Subcatchment212: 212 Runoff Area=0.4700 ha 0.00% Impervious Runoff Depth=11 mm
Tc=10.0 min C=0.64 Runoff=0.04597 m*s 0.050 MI

Pond P1: P1 Peak Elev=0.267 m Storage=9.9 m* Inflow=0.03443 m*/s 0.146 M|
Outflow=0.02809 m*s 0.146 MI

Pond P3: P3 Peak Elev=0.307 m Storage=54.9 m*> Inflow=0.09909 m*s 0.245 MI
Outflow=0.05195 m*/s 0.244 MI

Pond P4: P4 Peak Elev=10.305 m Storage=12.0 m* Inflow=0.05810 m*/s 0.244 MI

Outflow=0.05167 m*/s 0.244 MI

221-12931_Ultimate_2yr
Prepared by WSP

Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr
Printed 2025-01-15
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Pond S1: 81 Peak Elev=10.451 m Storage=117.3 m* Inflow=0.11004 m*s 0.123 M|
Outflow=0.00793 m*/s 0.118 MI
Pond S2: S2 Peak Elev=0.467 m Storage=102.8 m* Inflow=0.12120 m¥s 0.131 MI
Outflow=0.03089 m*s 0.130 MI
Pond S3: S3 Peak Elev=10.461 m Storage=64.5m* Inflow=0.07206 m*/s 0.078 MI
Outflow=0.01405 m*s 0.078 MI
Pond S4: S4 Peak Elev=10.439 m Storage=74.7 m*> Inflow=0.07618 m%s 0.082 MI
Outflow=0.00782 m*/s 0.081 MI
Pond S5: S5 Peak Elev=10.452 m Storage=63.2 m* Inflow=0.07430 m*/s 0.080 MI
Outflow=0.01808 m*s 0.080 MI
Pond S6: S6 Peak Elev=0.518 m Storage=176.2m* Inflow=0.19958 m*/s 0.216 MI
Outflow=0.04274 m*s 0.214 MI
Link Outfall: Outfall to FrenchmansBay - 662.6 L/s Inflow=0.22411 m*¥s 0.899 MI
Primary=0.22411 m*/s 0.899 M|
Link PH1: PH1-65.4L/s Inflow=0.02809 m%/s 0.146 MI
Primary=0.02809 m*/s 0.146 M|
Link PH2A: PH2A - 64.5L/s Inflow=0.03089 m%/s 0.130 MI
Primary=0.03089 m*s 0.130 MI
Link PH2B: PH2B - 8.7 L/s Inflow=0.01959 m*/s 0.022 MI
Primary=0.01959 m¥s 0.022 M|
Link PH3: PH3-34.5L/s Inflow=0.01405 m*s 0.078 MI
Primary=0.01405 m*/s 0.078 MI
Link PH4: PH4 Inflow=0.10358 m*/s 0.488 MI
Primary=0.10358 m*/s 0.488 M|
Link PH5: PH5-101.8L/s Inflow=0.04274 m¥/s 0.214 MI
Primary=0.04274 m*/s 0.214 M|
Link PH5_Un: PH 5 Uncontrolled- 262.8 L/s Inflow=0.06199 m*/s 0.067 MI
Primary=0.06199 m*s 0.067 M|

Total Runoff Area = 7.6224 ha Runoff Volume = 0.908 Ml Average Runoff Depth =12 mm

100.00% Pervious = 7.6224 ha  0.00% Impervious =

0.0000 ha

221-12931_Ultimate_2yr Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr
Prepared by WSP Printed 2025-01-15
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Summary for Subcatchment 200: 200

Runoff = 0.11004 m¥s @ 0.00 hrs, Volume= 0.123 MI, Depth= 13 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description
0.9350 0.77
0.9350 100.00% Pervious Area

Subcatchment 200: 200
Hydrograph

ring Z’Y
Duration=18 _min,__
Inten=55.0 mm/hr

5
Time (hours)

221-12931_Ultimate_2yr
Prepared by WSP
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Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr
Printed 2025-01-15

Page 8

Summary for Subcatchment 201: 201
Runoff = 0.02643 m¥/s@ 0.17 hrs, Volume= 0.029 MI, Depth= 15 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description

0.1965 0.88

0.1965 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)

10.0 Direct Entry,

Subcatchment 201: 201
Hydrograph

____Pickering. 2-Year
__Duration=18 min, -
\——-Inten=55:0-mm/hr-
~~Runoff Area=0.1965 ha -

oM

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 202: 202

Runoff = 0.12120m¥s @ 0.17 hrs, Volume= 0.131 MI, Depth= 12 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description
1.1169 _ 0.71
1.1169 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 202: 202
Hydrograph

- Duration=18 min, |
] Inten=55.0 mm/hr -

- ~Runoff Area=1.1169 ha -
" Runoff Volume=0.131 MI |

Flow (m¥/s)
°
g
S

5
Time (hours)
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Summary for Subcatchment 203: 203
Runoff = 0.01959 m¥s @ 0.00 hrs, Volume= 0.022 MI, Depth= 14 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description

0.1508 0.85

0.1508 100.00% Pervious Area

Subcatchment 203: 203

Hydrograph

vore ‘Pickering 2-Year -
0.018 L _ 1 -
0.017- 8

Flow (m’ls)

5
Time (hours)
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Summary for Subcatchment 204: 204

Runoff = 0.07206 m¥s @ 0.17 hrs, Volume= 0.078 MI, Depth= 13 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description
0.5968 0.79
0.5968 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 204: 204

E Dprattqn=18 min, -
Inten=55.0 mm’/hr -
ff / 968 h

Flow (m¥/s)

5
Time (hours)

221-12931_Ultimate_2yr
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Summary for Subcatchment 205: 205
Runoff = 0.07618 m¥s @ 0.17 hrs, Volume= 0.082 MI, Depth= 12 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description

0.7020 0.7

0.7020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)

10.0 Direct Entry,

Subcatchment 205: 205
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 206: 206

Runoff = 0.07430 m¥s @ 0.17 hrs, Volume= 0.080 MI, Depth= 9 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description
0.8839 0.55
0.8839 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 206: 206
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 207: 207

Runoff = 0.05699 m¥/s @ 0.17 hrs, Volume= 0.062 MI, Depth= 14 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description
0.4387 0.85
0.4387 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 207: 207
Hydrograph

5
Time (hours)

221-12931_Ultimate_2yr
Prepared by WSP
HydroCAD® 10.00-21 s/n 10696 © 201
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Summary for Subcatchment 208: 208

Runoff = 0.01851 m¥s@ O.

Runoff by Rational method, Rise/Fall=

17 hrs, Volume= 0.020 MI, Depth= 15 mm

1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description

0.1376 _ 0.88

0.1376 100.00% Pervious Area

Tc  Length Slope Velocity
min meters’ m/m) (m/sec)

Capacity Description
(m?3s)

10.0

Direct Entry,

Subcatchment 208: 208
Hydrograph

Flow (m¥/s)

5
Time (hours)

221-12931_Ultimate_2yr
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Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr
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Summary for Subcatchment 209: 209

Runoff = 0.18556 m¥/s @ 0.17 hrs, Volume=

Runoff by Rational method, Rise/Fall=
Pickering 2-Year Duration=18 min, In

Area (ha) C__Description

0.200 MI, Depth= 12 mm

1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
ten=55.0 mm/hr

1.6407 0.74

1.6407 100.00% Pervi

Tc Length Slope Velocity
min meters)  (m/m) (m/sec)

ious Area

Capacity Description
(m?3/s)

10.0

Direct Entry,

Subcatchment 209: 209
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 210: 210
Runoff = 0.01402 m¥s @ 0.17 hrs, Volume= 0.015 MI, Depth= 13 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description
0.1207 _ 0.76
0.1207 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 210: 210

] Pickering 2-Year -
-Duration=18 min, -

0012 B L ] I

Runoff Area=0.1207 ha .

ff Volume=0.015 Mi -
3mm-

Flow (m¥/s)
o
2
8
8

5
Time (hours)
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Summary for Subcatchment 211: 211
Runoff = 0.01601 m¥s @ 0.17 hrs, Volume= 0.017 MI, Depth= 7 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description
0.2328 0.45
0.2328 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 211: 211
Hydrograph

0.0 ‘ i
K

Flow (m¥/s)
°
2
8
8

5
Time (hours)
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Summary for Subcatchment 212: 212
Runoff = 0.04597 m¥s @ 0.17 hrs, Volume= 0.050 MI, Depth= 11 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Area (ha) C__ Description
0.4700 0.64
0.4700 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 212: 212
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Pond P1: P1

Inflow Area = 1.1315 ha, 0.00% Impervious, Inflow Depth> 13 mm for 2-Year event
Inflow = 0.03443 m*s @ 0.30 hrs, Volume= 0.146 MI

Outflow = 0.02809 m*s @ 0.34 hrs, Volume= 0.146 MI, Atten= 18%, Lag= 2.6 min
Primary = 0.02809 m*s @ 0.34 hrs, Volume= 0.146 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.267 m @ 0.34 hrs Surf.Area= 52.1 m* Storage= 9.9 m*

Plug-Flow detention time=4.7 min calculated for 0.146 MI (100% of inflow)
Center-of-Mass det. time=4.3 min ( 147.9 - 143.6)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.02809 m%s @ 0.34 hrs HW=0.267 m (Free Discharge)
*—1=0rifice/Grate (Orifice Controls 0.02809 m*/s @ 1.59 m/s)

Pond P1: P1

Flow (m?/s)

5
Time (hours)
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Summary for Pond P3: P3

Inflow Area = 2.1754 ha, 0.00% Impervious, Inflow Depth> 11 mm for 2-Year event
Inflow = 0.09909 m¥s @ 0.30 hrs, Volume= 0.245 MI

Outflow = 0.05195m*s @ 0.39 hrs, Volume= 0.244 M|, Atten=48%, Lag= 5.4 min
Primary = 0.05195m*s @ 0.39 hrs, Volume= 0.244 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=0.307 m @ 0.39 hrs Surf.Area= 251.4 m? Storage= 54.9 m*®

Plug-Flow detention time=16.3 min calculated for 0.244 MI (100% of inflow)
Center-of-Mass det. time= 15.0 min ( 84.1-69.1)

Volume Invert Avail Storage _Storage Description
#1 0.000 m 271.4m* 1,200 mm Round Pipe Storage
L=240.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 200 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.05195 m*s @ 0.39 hrs HW=0.307 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.05195 m¥s @ 1.65 m/s)
Pond P3: P3

Hydrograph
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5
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Summary for Pond P4: P4

Inflow Area = 1.8659 ha, 0.00% Impervious, Inflow Depth> 13 mm for 2-Year event
Inflow = 0.05810 m¥s @ 0.30 hrs, Volume= 0.244 M|

Outflow = 0.05167 m*s @ 0.37 hrs, Volume= 0.244 M, Atten= 11%, Lag=4.4 min
Primary = 0.05167 m*s @ 0.37 hrs, Volume= 0.244 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.305 m @ 0.37 hrs Surf.Area= 54.3 m* Storage= 12.0 m*

Plug-Flow detention time= 3.5 min calculated for 0.244 MI (100% of inflow)
Center-of-Mass det. time=3.3 min ( 118.1 - 114.9)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 200 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.05166 m*s @ 0.37 hrs HW=10.305 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.05166 m*/s @ 1.64 m/s)

Pond P4: P4

Flow (m?/s)

5
Time (hours)
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Summary for Pond S1: S1

Inflow Area = 0.9350 ha, 0.00% Impervious, Inflow Depth= 13 mm for 2-Year event
Inflow = 0.11004 m¥s @ 0.00 hrs, Volume= 0.123 MI

Outflow = 0.00793 m*s @ 0.31 hrs, Volume= 0.118 MI, Atten=93%, Lag= 18.8 min
Primary = 0.00793m¥s @ 0.31 hrs, Volume= 0.118 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.451 m @ 0.31 hrs Surf.Area= 260.0 m? Storage= 117.3 m*

Plug-Flow detention time= 169.4 min calculated for 0.116 Ml (94% of inflow)
Center-of-Mass det. time= 166.0 min ( 175.0-9.0 )

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 520.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 260.0 0.0 0.0
12.000 260.0 520.0 520.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.00792 m%s @ 0.31 hrs HW=10.450 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.00792 m3/s @ 1.79 m/s)

Pond $1: $1
Hydrograph

 Storage=117.3 m?
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Summary for Pond S2: S2

Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth= 12mm for 2-Year event
Inflow = 0.12120m¥s @ 0.17 hrs, Volume= 0.131 Ml

Outflow = 0.03089 m*s @ 0.42 hrs, Volume= 0.130 MI, Atten=75%, Lag= 15.3 min
Primary = 0.03089 m*s @ 0.42 hrs, Volume= 0.130 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.467 m @ 0.42 hrs Surf.Area= 220.0 m* Storage= 102.8 m*

Plug-Flow detention time=53.2 min calculated for 0.130 MI (99% of inflow)
Center-of-Mass det. time=53.1 min (67.1-14.0)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 440.0 m* Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 220.0 0.0 0.0
2.000 220.0 440.0 440.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.03089 m%s @ 0.42 hrs HW=0.467 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.03089 m*/s @ 1.75 m/s)

Pond S2: S2
Hydrograph

Flow (mls)
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Summary for Pond S3: S3

Inflow Area = 0.5968 ha, 0.00% Impervious, Inflow Depth= 13 mm for 2-Year event
Inflow = 0.07206 m¥s @ 0.17 hrs, Volume= 0.078 MI

Outflow = 0.01405m*s @ 0.43 hrs, Volume= 0.078 MI, Atten=80%, Lag= 15.9 min
Primary = 0.01405m*s @ 0.43 hrs, Volume= 0.078 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=10.461 m @ 0.43 hrs Surf.Area= 140.0 m* Storage= 64.5 m*

Plug-Flow detention time=64.7 min calculated for 0.078 MI (100% of inflow)
Center-of-Mass det. time=64.7 min ( 78.7 - 14.0 )

Volume Invert Avail Storage _Storage Description
#1 10.000 m 280.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 140.0 0.0 0.0
12.000 140.0 280.0 280.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.01405 m*s @ 0.43 hrs HW=10.461 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.01405 m%/s @ 1.79 m/s)

Pond S3: S3
Hydrograph

Flow (mls)

5
Time (hours)

221-12931_Ultimate_2yr Pickering 2-Year Duration=18 min, Inten=55.0 mm/hr

Prepared by WSP Printed 2025-01-15
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 26

Summary for Pond S4: S4

Inflow Area = 0.7020 ha, 0.00% Impervious, Inflow Depth= 12mm for 2-Year event
Inflow = 0.07618 m¥s @ 0.17 hrs, Volume= 0.082 MI

Outflow = 0.00782m*s @ 0.45 hrs, Volume= 0.081 MI, Atten=90%, Lag= 16.8 min
Primary = 0.00782m*s @ 0.45 hrs, Volume= 0.081 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.439 m @ 0.45 hrs Surf.Area= 170.0 m* Storage= 74.7 m*®

Plug-Flow detention time=117.6 min calculated for 0.081 Ml (98% of inflow)
Center-of-Mass det. time=117.8 min ( 131.8 - 14.0)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 340.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
10.000 170.0 0.0 0.0
12.000 170.0 340.0 340.0
Device Routing Invert _Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C=0.630

Primary OutFlow Max=0.00782 m%s @ 0.45 hrs HW=10.439 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.00782 m*/s @ 1.77 m/s)

Pond S4: S4
Hydrograph

Flow (m’ls)
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Summary for Pond S5: S5

Inflow Area = 0.8839 ha, 0.00% Impervious, Inflow Depth = 9mm for 2-Year event
Inflow = 0.07430 m¥s @ 0.17 hrs, Volume= 0.080 MI

Outflow = 0.01808 m*s @ 0.43 hrs, Volume= 0.080 MI, Atten=76%, Lag= 15.4 min
Primary = 0.01808 m¥s @ 0.43 hrs, Volume= 0.080 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.452 m @ 0.43 hrs Surf.Area= 140.0 m* Storage= 63.2 m*

Plug-Flow detention time=50.1 min calculated for 0.080 MI (100% of inflow)
Center-of-Mass det. time= 50.6 min ( 64.6 - 14.0 )

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 280.0m* 1.00 mW x 140.00 mL x 2.00 mH Prismatoid
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.01808 m%s @ 0.43 hrs HW=10.452 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.01808 m*/s @ 2.30 m/s)

Pond 85: S5
Hydrograph

‘00743 mils

Flow (mls)
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Summary for Pond S6: S6

Inflow Area = 1.7614 ha, 0.00% Impervious, Inflow Depth= 12mm for 2-Year event
Inflow = 0.19958 m¥s @ 0.17 hrs, Volume= 0.216 MI

Outflow = 0.04274 m*s @ 0.43 hrs, Volume= 0.214 M|, Atten=79%, Lag= 15.7 min
Primary = 0.04274 m*s @ 0.43 hrs, Volume= 0.214 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.518 m @ 0.43 hrs Surf.Area= 340.0 m* Storage= 176.2 m*®

Plug-Flow detention time=61.5 min calculated for 0.214 MI (99% of inflow)
Center-of-Mass det. time=61.9 min ( 75.9 - 14.0)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 680.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 340.0 0.0 0.0
2.000 340.0 680.0 680.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.04274 m%s @ 0.43 hrs HW=0.518 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.04274 m®/s @ 2.42 m/s)

Pond S6: S6
Hydrograph

Flow (mls)
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Summary for Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s

Inflow Area = 7.6224 ha, 0.00% Impervious, Inflow Depth> 12mm for 2-Year event
Inflow = 0.22411 m¥s @ 0.30 hrs, Volume= 0.899 MI
Primary = 0.22411m¥s @ 0.30 hrs, Volume= 0.899 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s
Hydrograph

Flow (m?/s)
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Summary for Link PH1: PH1 - 65.4 L/s

Inflow Area = 1.1315 ha, 0.00% Impervious, Inflow Depth> 13 mm for 2-Year event
Inflow = 0.02809 m¥/s @ 0.34 hrs, Volume= 0.146 MI
Primary = 0.02809 m*s @ 0.34 hrs, Volume= 0.146 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH1: PH1 - 65.4 L/s
Hydrograph
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Summary for Link PH2A: PH2A - 64.5 L/s

Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth> 12mm for 2-Year event
Inflow = 0.03089 m¥/s @ 0.42 hrs, Volume= 0.130 MI
Primary = 0.03089 m*s @ 0.42 hrs, Volume= 0.130 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH2A: PH2A - 64.5L/s
Hydrograph

@ Inflow

Flow (m?ls)
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Summary for Link PH2B: PH2B - 8.7 L/s

Inflow Area = 0.1508 ha, 0.00% Impervious, Inflow Depth= 14 mm for 2-Year event
Inflow = 0.01959 m¥s @ 0.00 hrs, Volume= 0.022 MI
Primary = 0.01959 m*s @ 0.00 hrs, Volume= 0.022 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH2B: PH2B - 8.7 L/s
Hydrograph

Flow (m?ls)
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Summary for Link PH3: PH3 - 34.5L/s

Inflow Area = 0.5968 ha, 0.00% Impervious, Inflow Depth> 13 mm for 2-Year event
Inflow = 0.01405 m¥s @ 0.43 hrs, Volume= 0.078 MI
Primary = 0.01405m*s @ 0.43 hrs, Volume= 0.078 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3 -34.5L/s
Hydrograph
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Summary for Link PH4: PH4

Inflow Area = 4.0413 ha, 0.00% Impervious, Inflow Depth> 12mm for 2-Year event
Inflow = 0.10358 m¥/s @ 0.38 hrs, Volume= 0.488 MI
Primary = 0.10358 m*s @ 0.38 hrs, Volume= 0.488 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH4: PH4
Hydrograph
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Summary for Link PH5: PH5 - 101.8 L/s

Inflow Area = 1.7614 ha, 0.00% Impervious, Inflow Depth> 12mm for 2-Year event
Inflow = 0.04274 m*s @ 0.43 hrs, Volume= 0.214 MI
Primary = 0.04274 m*s @ 0.43 hrs, Volume= 0.214 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH5: PH5 - 101.8 L/s
Hydrograph

@ Inflow
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Summary for Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s

Inflow Area = 0.7028 ha, 0.00% Impervious, Inflow Depth= 10 mm for 2-Year event
Inflow = 0.06199 m*s @ 0.17 hrs, Volume= 0.067 MI
Primary = 0.06199 m*s @ 0.17 hrs, Volume= 0.067 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s
Hydrograph
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Area Listing (all nodes)

Area C Description
(hectares) (subcatchment-numbers)

09350 077  (200)
03341 088  (201,208)
18189 071 (202,205)
05895 085  (203,207)
05968 079  (204)

08839 055  (206)

16407 074 (209)

01207 076  (210)

02328 045  (211)

04700 064  (212)

7.6224 072  TOTAL AREA

221-12931_Ultimate_5yr
Prepared by WSP Printed 2025-01-15
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Soil Listing (all nodes)

Area Soil Subcatchment
(hectares) Group Numbers
0.0000 HSG A
0.0000 HSGB
0.0000 HSGC
0.0000 HSGD
7.6224 Other 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212
7.6224 TOTAL AREA

221-12931_Ultimate_5yr
Prepared by WSP

Printed 2025-01-15
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total  Ground Subcatchment
(hectares)  (hectares) (hectares) (hectares) (hectares) (hectares) Cover Numbers

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 200, 201,
202, 203,
204, 205,
206, 207,
208, 209,
210, 211,
212

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 TOTAL AREA
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment200: 200 Runoff Area=0.9350 ha 0.00% Impervious Runoff Depth=18 mm
Tc=0.0 min C=0.77 Runoff=0.15144 m*/s 0.169 MI

Subcatchment201: 201 Runoff Area=0.1965 ha 0.00% Impervious Runoff Depth=20 mm
Tc=10.0 min C=0.88 Runoff=0.03637 m%s 0.039 MI

Subcatchment202: 202 Runoff Area=1.1169 ha 0.00% Impervious Runoff Depth=16 mm
Tc=10.0 min C=0.71 Runoff=0.16681 m*s 0.180 MI

Subcatchment203: 203 Runoff Area=0.1508 ha 0.00% Impervious Runoff Depth=20 mm
Tc=0.0 min C=0.85 Runoff=0.02696 m*s 0.030 MI

Subcatchment204: 204 Runoff Area=0.5968 ha 0.00% Impervious Runoff Depth=18 mm
Tc=10.0 min C=0.79 Runoff=0.09917 m¥s 0.107 MI

Subcatchment205: 205 Runoff Area=0.7020 ha 0.00% Impervious Runoff Depth=16 mm
Tc=10.0 min C=0.71 Runoff=0.10484 m¥s 0.113 MI

Subcatchment206: 206 Runoff Area=0.8839 ha 0.00% Impervious Runoff Depth=12 mm
Tc=10.0 min C=0.55 Runoff=0.10226 m¥s 0.110 Ml

Subcatchment207: 207 Runoff Area=0.4387 ha 0.00% Impervious Runoff Depth=19 mm
Tc=10.0 min C=0.85 Runoff=0.07844 m*s 0.085 MI

Subcatchment208: 208 Runoff Area=0.1376 ha 0.00% Impervious Runoff Depth=20 mm
Tc=10.0 min C=0.88 Runoff=0.02547 m¥s 0.028 MI

Subcatchment209: 209 Runoff Area=1.6407 ha 0.00% Impervious Runoff Depth=17 mm
Tc=10.0 min C=0.74 Runoff=0.25539 m*s 0.276 MI

Subcatchment210: 210 Runoff Area=0.1207 ha 0.00% Impervious Runoff Depth=17 mm
Tc=10.0 min C=0.76 Runoff=0.01930 m¥s 0.021 MI

Subcatchment211: 211 Runoff Area=0.2328 ha 0.00% Impervious Runoff Depth=10 mm
Tc=10.0 min C=0.45 Runoff=0.02204 m¥s 0.024 Ml

Subcatchment212: 212 Runoff Area=0.4700 ha 0.00% Impervious Runoff Depth=15 mm
Tc=10.0 min C=0.64 Runoff=0.06327 m*s 0.068 MI

Pond P1: P1 Peak Elev=0.368 m Storage=15.5m* Inflow=0.04595 m%s 0.201 MI
Outflow=0.03473 m*s 0.201 MI

Pond P3: P3 Peak Elev=0.400 m Storage=79.1 m*> Inflow=0.13251 m*s 0.337 MI
Outflow=0.06245 m*s 0.336 MI

Pond P4: P4 Peak Elev=10.406 m Storage=17.6 m* Inflow=0.07374 m*/s 0.335 MI

Outflow=0.06307 m*s 0.335 MI

221-12931_Ultimate_5yr Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr
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Pond S1: 81 Peak Elev=10.624 m Storage=162.4 m* Inflow=0.15144 m*s 0.169 M|
Outflow=0.00944 m*/s 0.162 MI
Pond S2: S2 Peak Elev=0.658 m Storage=144.8 m* Inflow=0.16681 m¥/s 0.180 MI
Outflow=0.03766 m*/s 0.179 MI
Pond S3: S3 Peak Elev=10.648 m Storage=90.7 m* Inflow=0.09917 m*/s 0.107 MI
Outflow=0.01694 m*s 0.107 MI
Pond S4: S4 Peak Elev=10.612 m Storage=104.0 m* Inflow=0.10484 m%s 0.113 Ml
Outflow=0.00934 m*/s 0.111 MI
Pond S5: S5 Peak Elev=10.638 m Storage=89.3 m* Inflow=0.10226 m*/s 0.110 MI
Outflow=0.02188 m*s 0.110 MI
Pond S6: S6 Peak Elev=0.728 m Storage=247.5m* Inflow=0.27469 m?/s 0.297 MI
Outflow=0.05186 m*s 0.295 MI
Link Outfall: Outfall to FrenchmansBay - 662.6 L/s Inflow=0.28090 m*s 1.238 MI
Primary=0.28090 m*/s 1.238 MI
Link PH1: PH1-65.4L/s Inflow=0.03473 m%/s 0.201 MI
Primary=0.03473 m*/s 0.201 MI
Link PH2A: PH2A-64.5L/s Inflow=0.03766 m¥/s 0.179 M
Primary=0.03766 m*s 0.179 M|
Link PH2B: PH2B - 8.7 L/s Inflow=0.02696 m*/s 0.030 MI
Primary=0.02696 m¥/s 0.030 MI
Link PH3: PH3-34.5L/s Inflow=0.01694 m*s 0.107 MI
Primary=0.01694 m*/s 0.107 MI
Link PH4: PH4 Inflow=0.12549 m*/s 0.672 MI
Primary=0.12549 m*/s 0.672 M|
Link PH5: PH5-101.8L/s Inflow=0.05186 m%/s 0.295 MI
Primary=0.05186 m?/s 0.295 M|

Link PH5_Un: PH 5 Uncontrolled- 262.8 L/s Inflow=0.08531 m*/s 0.092 MI
Primary=0.08531 m%s 0.092 M|

Total Runoff Area = 7.6224 ha Runoff Volume = 1.250 Ml Average Runoff Depth =16 mm
100.00% Pervious = 7.6224 ha  0.00% Impervious = 0.0000 ha
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Summary for Subcatchment 200: 200
Runoff = 0.15144 m¥s @ 0.00 hrs, Volume= 0.169 MI, Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
0.9350 0.77
0.9350 100.00% Pervious Area

Subcatchment 200: 200
Hydrograph

| lnten,,,5‘7 mmlhr,,
Rt,‘moffArea=zO.9350 ha-

Flow (mls)

———Ruﬁoﬁb’e}oth—wmm——

5
Time (hours)
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Summary for Subcatchment 201: 201
Runoff = 0.03637 m¥s@ 0.17 hrs, Volume= 0.039 MI, Depth= 20 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
0.1965 0.88
0.1965 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 201: 201
Hydrograph

lmRunoffArea—o 1965 ha

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 202: 202
Runoff = 0.16681 m¥s @ 0.17 hrs, Volume= 0.180 MI, Depth= 16 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
1.1169 _ 0.71
1.1169 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 202: 202
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 203: 203
Runoff = 0.02696 m¥s @ 0.00 hrs, Volume= 0.030 MI, Depth= 20 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
0.1508 0.85
0.1508 100.00% Pervious Area

Subcatchment 203: 203
Hydrograph

Flow (m’ls)

5
Time (hours)
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Summary for Subcatchment 204: 204
Runoff = 0.09917 m¥s @ 0.17 hrs, Volume= 0.107 MI, Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
0.5968 0.79
0.5968 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 204: 204
Hydrograph

5
Time (hours)
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Summary for Subcatchment 205: 205
Runoff = 0.10484 m¥/s @ 0.17 hrs, Volume= 0.113 MI, Depth= 16 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__Description
0.7020 0.7
0.7020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 205: 205
Hydrograph

5
Time (hours)
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Summary for Subcatchment 206: 206
Runoff = 0.10226 m¥s @ 0.17 hrs, Volume= 0.110 MI, Depth= 12 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
0.8839 0.55
0.8839 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 206: 206
Hydrograph

5
Time (hours)
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Summary for Subcatchment 207: 207
Runoff = 0.07844 m¥/s@ 0.17 hrs, Volume= 0.085 MI, Depth= 19 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
0.4387 0.85
0.4387 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 207: 207
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 208: 208
Runoff = 0.02547 m¥s @ 0.17 hrs, Volume= 0.028 MI, Depth= 20 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
0.1376  0.88
0.1376 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 208: 208
Hydrograph

0016 Runoff Volume=0.028 MI -
Runoff Depth=20.mm -
: ~---Tc=10.0min -

0.88 -

Flow (m¥/s)

R

5
Time (hours)
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Summary for Subcatchment 209: 209
Runoff = 0.25539 m¥s @ 0.17 hrs, Volume= 0.276 MI, Depth= 17 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__Description
1.6407 0.74
1.6407 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 209: 209
Hydrograph

- fP:ickerijng 5-: ‘ear |
1=18 min, |

Flow (m¥/s)

0 1 2 3 4 5 6 7 8 9 10
Time (hours)
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Summary for Subcatchment 210: 210
Runoff = 0.01930 m¥s @ 0.17 hrs, Volume= 0.021 MI, Depth= 17 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
0.1207 _ 0.76
0.1207 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 210: 210
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 211: 211
Runoff = 0.02204 m¥/s @ 0.17 hrs, Volume= 0.024 MI, Depth= 10 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
0.2328 0.45
0.2328 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 211: 211
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 212: 212
Runoff = 0.06327 m¥s @ 0.17 hrs, Volume= 0.068 MI, Depth= 15 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year Duration=18 min, Inten=75.7 mm/hr

Area (ha) C__ Description
0.4700 0.64
0.4700 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 212: 212

- Runoff Volume=0.068 MI -
Runoff Depth=15mm -
‘ ~Tc¢=10.0'min -

0.64

Flow (m¥/s)

R

5
Time (hours)
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Summary for Pond P1: P1

Inflow Area = 1.1315 ha, 0.00% Impervious, Inflow Depth> 18 mm for 5-Year event
Inflow = 0.04595 m*s @ 0.30 hrs, Volume= 0.201 MI

Outflow = 0.03473m*s @ 0.35 hrs, Volume= 0.201 MI, Atten=24%, Lag= 3.3 min
Primary = 0.03473m*s @ 0.35 hrs, Volume= 0.201 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.368 m @ 0.35 hrs Surf.Area= 56.7 m* Storage= 15.5 m*®

Plug-Flow detention time= 4.8 min calculated for 0.201 MI (100% of inflow)
Center-of-Mass det. time=4.4 min ( 165.2 - 160.9 )

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.03473 m%s @ 0.35 hrs HW=0.368 m (Free Discharge)

*—1=0rifice/Grate (Orifice Controls 0.03473 m*/s @ 1.97 m/s)

Pond P1: P1
Hydrograph

Flow (m?/s)

5
Time (hours)
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Summary for Pond P3: P3

Inflow Area = 2.1754 ha, 0.00% Impervious, Inflow Depth> 15mm for 5-Year event
Inflow = 0.13251 m¥s @ 0.30 hrs, Volume= 0.337 MI

Outflow = 0.06245 m*/s @ 0.40 hrs, Volume= 0.336 MI, Atten=53%, Lag= 6.0 min
Primary = 0.06245 m*s @ 0.40 hrs, Volume= 0.336 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.400 m @ 0.40 hrs Surf.Area= 271.5 m? Storage= 79.1 m*

Plug-Flow detention time=17.3 min calculated for 0.335 MI (100% of inflow)
Center-of-Mass det. time= 16.0 min (91.1-75.2)

Volume Invert Avail Storage _Storage Description
#1 0.000 m 271.4m* 1,200 mm Round Pipe Storage
L=240.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 200 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.06245 m%s @ 0.40 hrs HW=0.400 m (Free Discharge)
2 —1=Orifice/Grate (Orifice Controls 0.06245 m*/s @ 1.99 m/s)

Pond P3: P3

5
Time (hours)
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Summary for Pond P4: P4

Inflow Area = 1.8659 ha, 0.00% Impervious, Inflow Depth> 18 mm for 5-Year event
Inflow = 0.07374 m¥s @ 0.30 hrs, Volume= 0.335 MI

Outflow = 0.06307 m¥s @ 0.39 hrs, Volume= 0.335 MI, Atten= 14%, Lag= 5.2 min
Primary = 0.06307 m*¥s @ 0.39 hrs, Volume= 0.335 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.406 m @ 0.39 hrs Surf.Area= 57.7 m* Storage= 17.6 m*

Plug-Flow detention time= 3.6 min calculated for 0.335 MI (100% of inflow)
Center-of-Mass det. time= 3.3 min ( 130.3 - 127.1)

Volume Invert Avail Storage _Storage Description
#1 10.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 200 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.06306 m%s @ 0.39 hrs HW=10.405 m (Free Discharge)
*—1=0rifice/Grate (Orifice Controls 0.06306 m*/s @ 2.01 m/s)

Pond P4: P4
Hydrograph

5
Time (hours)
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Summary for Pond S1: S1

Inflow Area = 0.9350 ha, 0.00% Impervious, Inflow Depth= 18 mm for 5-Year event
Inflow = 0.15144 m*s @ 0.00 hrs, Volume= 0.169 MI

Outflow = 0.00944 m*s @ 0.31 hrs, Volume= 0.162 MI, Atten=94%, Lag= 18.8 min
Primary = 0.00944 m*s @ 0.31 hrs, Volume= 0.162 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=10.624 m @ 0.31 hrs Surf.Area= 260.0 m? Storage= 162.4 m*

Plug-Flow detention time=190.8 min calculated for 0.159 Ml (94% of inflow)
Center-of-Mass det. time= 187.4 min ( 196.4 - 9.0 )

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 520.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 260.0 0.0 0.0
12.000 260.0 520.0 520.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C=0.630

Primary OutFlow Max=0.00943 m%*s @ 0.31 hrs HW=10.623 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.00943 m®/s @ 2.14 m/s)

Pond $1: $1

09350 ha

0.624 m

24m

Flow (m/s)

7 8 9 10

5
Time (hours)
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Summary for Pond S2: S2

Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth= 16 mm for 5-Year event
Inflow = 0.16681 m*s @ 0.17 hrs, Volume= 0.180 MI

Outflow = 0.03766 m*s @ 0.43 hrs, Volume= 0.179 M, Atten=77%, Lag= 15.5 min
Primary = 0.03766 m*s @ 0.43 hrs, Volume= 0.179 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.658 m @ 0.43 hrs Surf.Area= 220.0 m* Storage= 144.8 m*

Plug-Flow detention time=55.5 min calculated for 0.179 MI (100% of inflow)
Center-of-Mass det. time=55.5 min ( 69.5 - 14.0)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 440.0 m* Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 220.0 0.0 0.0
2.000 220.0 440.0 440.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C=0.630

Primary OutFlow Max=0.03766 m%s @ 0.43 hrs HW=0.658 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.03766 m*/s @ 2.13 m/s)

Pond S2: S2
Hydrograph

Flow (mls)

5
Time (hours)
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Summary for Pond S3: S3

Inflow Area = 0.5968 ha, 0.00% Impervious, Inflow Depth= 18 mm for 5-Year event
Inflow = 0.09917 m¥s @ 0.17 hrs, Volume= 0.107 MI

Outflow = 0.01694 m*s @ 0.44 hrs, Volume= 0.107 MI, Atten=83%, Lag= 16.1 min
Primary = 0.01694 m*s @ 0.44 hrs, Volume= 0.107 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev= 10.648 m @ 0.44 hrs Surf.Area= 140.0 m* Storage= 90.7 m*®

Plug-Flow detention time=69.9 min calculated for 0.107 MI (100% of inflow)
Center-of-Mass det. time=70.3 min (84.3-14.0)

Volume Invert Avail Storage _Storage Description
#1 10.000 m 280.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 140.0 0.0 0.0
12.000 140.0 280.0 280.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.01694 m*s @ 0.44 hrs HW=10.648 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.01694 m*/s @ 2.16 m/s)

Pond S$3: S3
Hydrograph

7 8 9 10

5
Time (hours)
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Summary for Pond S4: S4

Inflow Area = 0.7020 ha, 0.00% Impervious, Inflow Depth= 16 mm for 5-Year event
Inflow = 0.10484 m¥/s @ 0.17 hrs, Volume= 0.113 MI

Outflow = 0.00934 m*s @ 0.45 hrs, Volume= 0.111 M, Atten=91%, Lag= 16.9 min
Primary = 0.00934 m*s @ 0.45 hrs, Volume= 0.111 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.612 m @ 0.45 hrs Surf.Area= 170.0 m*> Storage= 104.0 m*

Plug-Flow detention time= 131.4 min calculated for 0.111 Ml (98% of inflow)
Center-of-Mass det. time= 131.7 min ( 145.7 - 14.0)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 340.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
10.000 170.0 0.0 0.0
12.000 170.0 340.0 340.0
Device Routing Invert _Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C=0.630

Primary OutFlow Max=0.00934 m%s @ 0.45 hrs HW=10.612 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.00934 m®/s @ 2.11 m/s)

Pond S4: S4
Hydrograph

0.1157 50483 s

0.0154 550934 s
01§
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Summary for Pond S5: S5

Inflow Area = 0.8839 ha, 0.00% Impervious, Inflow Depth= 12mm for 5-Year event
Inflow = 0.10226 m¥s @ 0.17 hrs, Volume= 0.110 MI

Outflow = 0.02188 m*s @ 0.43 hrs, Volume= 0.110 M|, Atten=79%, Lag= 15.7 min
Primary = 0.02188 m¥s @ 0.43 hrs, Volume= 0.110 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.638 m @ 0.43 hrs Surf.Area= 140.0 m* Storage= 89.3 m*®

Plug-Flow detention time=54.9 min calculated for 0.110 MI (100% of inflow)
Center-of-Mass det. time=54.9 min (68.9 - 14.0)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 280.0m* 1.00 mW x 140.00 mL x 2.00 mH Prismatoid
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.02187 m%s @ 0.43 hrs HW=10.638 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.02187 m¥/s @ 2.79 m/s)

Pond 85: S5
Hydrograph

010226 s

6 7 8 9 10

5
Time (hours)
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Summary for Pond S6: S6

Inflow Area = 1.7614 ha, 0.00% Impervious, Inflow Depth= 17 mm for 5-Year event
Inflow = 0.27469 m¥/s @ 0.17 hrs, Volume= 0.297 MI

Outflow = 0.05186 m*s @ 0.44 hrs, Volume= 0.295 M|, Atten=81%, Lag= 15.9 min
Primary = 0.05186 m¥s @ 0.44 hrs, Volume= 0.295 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.728 m @ 0.44 hrs Surf.Area= 340.0 m* Storage= 247.5 m*®

Plug-Flow detention time= 65.2 min calculated for 0.294 MI (99% of inflow)
Center-of-Mass det. time=65.6 min ( 79.6 - 14.0)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 680.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 340.0 0.0 0.0
2.000 340.0 680.0 680.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.05185 m%s @ 0.44 hrs HW=0.728 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.05185 m®/s @ 2.93 m/s)

Pond S6: S6
Hydrograph
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Summary for Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s

Inflow Area = 7.6224 ha, 0.00% Impervious, Inflow Depth> 16 mm for 5-Year event
Inflow = 0.28090 m¥s @ 0.30 hrs, Volume= 1.238 MI
Primary = 0.28090 m*¥s @ 0.30 hrs, Volume= 1.238 M|, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s
Hydrograph

Flow (m?/s)
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5
Time (hours)
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Summary for Link PH1: PH1 - 65.4 L/s

Inflow Area = 1.1315 ha, 0.00% Impervious, Inflow Depth> 18 mm for 5-Year event
Inflow = 0.03473m¥s @ 0.35 hrs, Volume= 0.201 MI
Primary = 0.03473 m*s @ 0.35 hrs, Volume= 0.201 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH1: PH1 - 65.4 L/s
Hydrograph

Flow (m?/s)

7 8 9 10

5
Time (hours)
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Summary for Link PH2A: PH2A - 64.5 L/s

Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth> 16 mm for 5-Year event
Inflow = 0.03766 m*/s @ 0.43 hrs, Volume= 0.179 MI
Primary = 0.03766 m*s @ 0.43 hrs, Volume= 0.179 M, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH2A: PH2A - 64.5L/s
Hydrograph

@ Inflow

Flow (m?ls)
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Summary for Link PH2B: PH2B - 8.7 L/s

Inflow Area = 0.1508 ha, 0.00% Impervious, Inflow Depth= 20 mm for 5-Year event
Inflow = 0.02696 m*/s @ 0.00 hrs, Volume= 0.030 MI
Primary = 0.02696 m*s @ 0.00 hrs, Volume= 0.030 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH2B: PH2B - 8.7 L/s
Hydrograph

Flow (m?ls)

5
Time (hours)
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Summary for Link PH3: PH3 - 34.5L/s

Inflow Area = 0.5968 ha, 0.00% Impervious, Inflow Depth> 18 mm for 5-Year event
Inflow = 0.01694 m¥/s @ 0.44 hrs, Volume= 0.107 MI
Primary = 0.01694 m*s @ 0.44 hrs, Volume= 0.107 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3 -34.5L/s
Hydrograph

Flow (m?/s)
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Summary for Link PH4: PH4

Inflow Area = 4.0413 ha, 0.00% Impervious, Inflow Depth> 17 mm for 5-Year event
Inflow = 0.12549 m¥s @ 0.39 hrs, Volume= 0.672 MI
Primary = 0.12549 m*s @ 0.39 hrs, Volume= 0.672 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH4: PH4
Hydrograph

Flow (m/s)
°
5
!

5 7 8 9 10
Time (hours)
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Summary for Link PH5: PH5 - 101.8 L/s

Inflow Area = 1.7614 ha, 0.00% Impervious, Inflow Depth> 17 mm for 5-Year event
Inflow = 0.05186 m*/s @ 0.44 hrs, Volume= 0.295 MI
Primary = 0.05186 m*s @ 0.44 hrs, Volume= 0.295 M|, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH5: PH5 - 101.8 L/s
Hydrograph

@ Inflow
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Summary for Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s

Inflow Area = 0.7028 ha, 0.00% Impervious, Inflow Depth= 13 mm for 5-Year event
Inflow = 0.08531 m¥s@ 0.17 hrs, Volume= 0.092 MI
Primary = 0.08531 m*s @ 0.17 hrs, Volume= 0.092 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s
Hydrograph

Flow (m¥/s)
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Area Listing (all nodes)

Area C Description
(hectares) (subcatchment-numbers)

09350 077  (200)
03341 088  (201,208)
18189 071 (202,205)
05895 085  (203,207)
05968 079  (204)
08839 055  (206)
16407 074 (209)
01207 076  (210)
02328 045  (211)
04700 064  (212)
7.6224 072  TOTAL AREA

221-12931_Ultimate_10yr
Prepared by WSP Printed 2025-01-15
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Soil Listing (all nodes)

Area Soil Subcatchment
(hectares) Group Numbers
0.0000 HSG A
0.0000 HSGB
0.0000 HSGC
0.0000 HSGD
7.6224 Other 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212
7.6224 TOTAL AREA

221-12931_Ultimate_10yr
Prepared by WSP

Printed 2025-01-15
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total  Ground Subcatchment
(hectares)  (hectares) (hectares) (hectares) (hectares) (hectares) Cover Numbers

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 200, 201,
202, 203,
204, 205,
206, 207,
208, 209,
210, 211,
212

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 TOTAL AREA
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment200: 200 Runoff Area=0.9350 ha 0.00% Impervious Runoff Depth=20 mm
Tc=0.0 min C=0.77 Runoff=0.20038 m*s 0.188 M|

Subcatchment201: 201 Runoff Area=0.1965 ha 0.00% Impervious Runoff Depth=22 mm
Tc=10.0 min C=0.88 Runoff=0.04813 m¥s 0.043 MI

Subcatchment202: 202 Runoff Area=1.1169 ha 0.00% Impervious Runoff Depth=18 mm
Tc=10.0 min C=0.71 Runoff=0.22071 m*s 0.199 MI

Subcatchment203: 203 Runoff Area=0.1508 ha 0.00% Impervious Runoff Depth=22 mm
Tc=0.0 min C=0.85 Runoff=0.03568 m*s 0.033 MI

Subcatchment204: 204 Runoff Area=0.5968 ha 0.00% Impervious Runoff Depth=20 mm
Tc=10.0 min C=0.79 Runoff=0.13122 m¥s 0.118 Ml

Subcatchment205: 205 Runoff Area=0.7020 ha 0.00% Impervious Runoff Depth=18 mm
Tc=10.0 min C=0.71 Runoff=0.13872 m¥s 0.125 MI

Subcatchment206: 206 Runoff Area=0.8839 ha 0.00% Impervious Runoff Depth=14 mm
Tc=10.0 min C=0.55 Runoff=0.13531 m¥s 0.122 Ml

Subcatchment207: 207 Runoff Area=0.4387 ha 0.00% Impervious Runoff Depth=21 mm
Tc=10.0 min C=0.85 Runoff=0.10379 m*s 0.093 MI

Subcatchment208: 208 Runoff Area=0.1376 ha 0.00% Impervious Runoff Depth=22 mm
Tc=10.0 min C=0.88 Runoff=0.03370 m¥s 0.030 MI

Subcatchment209: 209 Runoff Area=1.6407 ha 0.00% Impervious Runoff Depth=19 mm
Tc=10.0 min C=0.74 Runoff=0.33792 m*s 0.304 MI

Subcatchment210: 210 Runoff Area=0.1207 ha 0.00% Impervious Runoff Depth=19 mm
Tc=10.0 min C=0.76 Runoff=0.02553 m¥s 0.023 MI

Subcatchment211: 211 Runoff Area=0.2328 ha 0.00% Impervious Runoff Depth=11 mm
Tc=10.0 min C=0.45 Runoff=0.02916 m*s 0.026 MI

Subcatchment212: 212 Runoff Area=0.4700 ha 0.00% Impervious Runoff Depth=16 mm
Tc=10.0 min C=0.64 Runoff=0.08372 m¥s 0.075 MI

Pond P1: P1 Peak Elev=0.440 m Storage=19.6 m* Inflow=0.05833 m%s 0.223 MI
Outflow=0.03877 m%s 0.223 MI

Pond P3: P3 Peak Elev=0.445 m Storage=91.5 m* Inflow=0.16718 m*s 0.371 MI
Outflow=0.06698 m*s 0.371 MI

Pond P4: P4 Peak Elev=10.466 m Storage=21.1 m* Inflow=0.08509 m*/s 0.371 MI

Outflow=0.06900 m*s 0.371 MI

221-12931_Ultimate_10yr Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr
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Pond S1: 81 Peak Elev=10.699 m Storage=181.7 m* Inflow=0.20038 m*s 0.188 M|
Outflow=0.01003 m*/s 0.180 MI
Pond S2: S2 Peak Elev=0.748 m Storage=164.5m* Inflow=0.22071 m¥s 0.199 MI
Outflow=0.04045 m*/s 0.198 MI
Pond S3: S3 Peak Elev=10.731 m Storage=102.4 m* Inflow=0.13122 m*s 0.118 M|
Outflow=0.01809 m*s 0.118 MI
Pond S4: S4 Peak Elev=10.683 m Storage=116.1 m* Inflow=0.13872 m%s 0.125 Ml
Outflow=0.00990 m*/s 0.123 MI
Pond S5: S5 Peak Elev=10.725 m Storage=101.5m* Inflow=0.13531 m*s 0.122 M|
Outflow=0.02344 m*s 0.122 MI
Pond S6: S6 Peak Elev=0.823 m Storage=279.8 m* Inflow=0.36345 m*/s 0.327 MI
Outflow=0.05551 m*s 0.325 MI
Link Outfall: Outfall to FrenchmansBay - 662.6 L/s Inflow=0.31603 m*s 1.366 MI
Primary=0.31603 m*/s 1.366 M|
Link PH1: PH1-65.4L/s Inflow=0.03877 m%/s 0.223 MI
Primary=0.03877 m*/s 0.223 M|
Link PH2A: PH2A - 64.5L/s Inflow=0.04045 m¥/s 0.198 MI
Primary=0.04045 m*/s 0.198 MI
Link PH2B: PH2B - 8.7 L/s Inflow=0.03568 m*/s 0.033 MI
Primary=0.03568 m¥/s 0.033 MI
Link PH3: PH3-34.5L/s Inflow=0.01809 m*s 0.118 MI
Primary=0.01809 m*/s 0.118 MI
Link PH4: PH4 Inflow=0.13596 m*/s 0.742 MI
Primary=0.13596 m*¥/s 0.742 M|
Link PH5: PH5-101.8L/s Inflow=0.05551 m%/s 0.325 MI
Primary=0.05551 m¥s 0.325 M|

Link PH5_Un: PH 5 Uncontrolled- 262.8 L/s Inflow=0.11288 m*/s 0.102 MI
Primary=0.11288 m%s 0.102 M|

Total Runoff Area = 7.6224 ha Runoff Volume =1.380 Ml Average Runoff Depth =18 mm
100.00% Pervious = 7.6224 ha  0.00% Impervious = 0.0000 ha

221-12931_Ultimate_10yr Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr
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Summary for Subcatchment 200: 200
Runoff = 0.20038 m¥/s @ 0.00 hrs, Volume= 0.188 MI, Depth= 20 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.9350 0.77
0.9350 100.00% Pervious Area

Subcatchment 200: 200
Hydrograph

Flow (mls)

5
Time (hours)
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Summary for Subcatchment 201: 201
Runoff = 0.04813m¥/s@ 0.17 hrs, Volume= 0.043 MI, Depth= 22 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.1965 0.88
0.1965 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 201: 201
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 202: 202

Runoff = 0.22071 m¥s @ 0.17 hrs, Volume= 0.199 M|, Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
1.1169 _ 0.71
1.1169 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 202: 202
Hydrograph

fRuniofffV?lumeFO.m

,,,,,,,,,,,,,,,,,,,,, Lo

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 203: 203
Runoff = 0.03568 m¥/s @ 0.00 hrs, Volume= 0.033 MI, Depth= 22 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.1508 0.85
0.1508 100.00% Pervious Area

Subcatchment 203: 203
Hydrograph

Flow (m’ls)

5
Time (hours)
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Summary for Subcatchment 204: 204

Runoff = 0.13122m¥s @ 0.17 hrs, Volume= 0.118 MI, Depth= 20 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.5968 0.79
0.5968 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 204: 204

R St A T

ois] f h Pickering 10-Year |
- —quatiop=15—min,— g
“Inten=100.2 mm/hr -

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 205: 205
Runoff = 0.13872m’¥/s@ 0.17 hrs, Volume= 0.125 MI, Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.7020 _0.71
0.7020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 205: 205
Hydrograph

~Pickering 10-
~Duratio

Flow (m¥/s)
°
g
3

- Te=10.0/min--
~C=0.71

5
Time (hours)
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Summary for Subcatchment 206: 206
Runoff = 0.13531 m¥s @ 0.17 hrs, Volume= 0.122 MI, Depth= 14 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.8839 0.55
0.8839 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 206: 206

Hydrograph

Duratlon,15 mm,,,
Inten—100 2 mm,lhr——

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 207: 207
Runoff = 0.10379 m¥s @ 0.17 hrs, Volume= 0.093 M|, Depth= 21 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.4387 0.85
0.4387 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 207: 207
Hydrograph

5
Time (hours)
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Summary for Subcatchment 208: 208
Runoff = 0.03370m¥s @ 0.17 hrs, Volume= 0.030 MI, Depth= 22 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.1376  0.88
0.1376 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 208: 208

Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 209: 209
Runoff = 0.33792m’¥/s@ 0.17 hrs, Volume= 0.304 MI, Depth= 19 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__Description
1.6407 0.74
1.6407 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 209: 209
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 210: 210

Runoff = 0.02553 m¥/s @ 0.17 hrs, Volume= 0.023 MI, Depth= 19 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.1207 _ 0.76
0.1207 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 210: 210
Hydrograph

SR I L —————— —————— - Pickermg 19-¥eaf
0022 D)uratmn-15 min, -

0.018 I
£ oo _ Runoff Volume=0.023 Ml _
5o Runoff Dep‘th=19‘mmf
w 0.012

0.01

5
Time (hours)
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Summary for Subcatchment 211: 211
Runoff = 0.02916 m¥s @ 0.17 hrs, Volume= 0.026 MI, Depth= 11 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.2328 0.45
0.2328 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 211: 211
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 212: 212

Runoff = 0.08372m3¥s@ 0.17 hrs, Volume= 0.075 MI, Depth= 16 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Area (ha) C__ Description
0.4700 0.64
0.4700 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 212: 212
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Pond P1: P1

Inflow Area = 1.1315 ha, 0.00% Impervious, Inflow Depth> 20 mm for 10-Year event
Inflow = 0.05833 m*s @ 0.25 hrs, Volume= 0.223 MI

Outflow = 0.03877 m*¥s @ 0.32 hrs, Volume= 0.223 MI, Atten=34%, Lag=4.3 min
Primary = 0.03877 m¥s @ 0.32 hrs, Volume= 0.223 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.440 m @ 0.32 hrs Surf.Area= 58.2 m* Storage= 19.6 m*®

Plug-Flow detention time= 5.0 min calculated for 0.222 MI (100% of inflow)
Center-of-Mass det. time= 4.4 min ( 170.5 - 166.0

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.03876 m%s @ 0.32 hrs HW=0.440 m (Free Discharge)

*—1=0rifice/Grate (Orifice Controls 0.03876 m*/s @ 2.19 m/s)

Pond P1: P1
Hydrugraph

Flow (m?/s)

5
Time (hours)
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Summary for Pond P3: P3

Inflow Area = 2.1754 ha, 0.00% Impervious, Inflow Depth> 17 mm for 10-Year event
Inflow = 0.16718 m¥s @ 0.25 hrs, Volume= 0.371 Ml

Outflow = 0.06698 m*s @ 0.36 hrs, Volume= 0.371 MI, Atten=60%, Lag= 6.7 min
Primary = 0.06698 m*s @ 0.36 hrs, Volume= 0.371 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=0.445 m @ 0.36 hrs Surf.Area= 278.2 m? Storage= 91.5 m*

Plug-Flow detention time=18.0 min calculated for 0.370 MI (100% of inflow)
Center-of-Mass det. time= 16.5 min ( 92.6 - 76.1)

Volume Invert Avail Storage _Storage Description
#1 0.000 m 271.4m* 1,200 mm Round Pipe Storage
L=240.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 200 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.06697 m*s @ 0.36 hrs HW=0.444 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.06697 m*/s @ 2.13 m/s)

Pond P3: P3
Hydrograph

7%
2227,
>

5 7 8 9 10
Time (hours)
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Summary for Pond P4: P4

Inflow Area = 1.8659 ha, 0.00% Impervious, Inflow Depth> 20 mm for 10-Year event
Inflow = 0.08509 m¥s @ 0.25 hrs, Volume= 0.371 Ml

Outflow = 0.06900 m*s @ 0.35 hrs, Volume= 0.371 MI, Atten=19%, Lag=6.1 min
Primary = 0.06900 m*s @ 0.35 hrs, Volume= 0.371 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.466 m @ 0.35 hrs Surf.Area= 58.4 m* Storage= 21.1 m*®

Plug-Flow detention time= 3.6 min calculated for 0.371 MI (100% of inflow)
Center-of-Mass det. time= 3.3 min ( 133.9 - 130.5)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 200 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.06899 m*s @ 0.35 hrs HW=10.466 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.06899 m*/s @ 2.20 m/s)

Pond P4: P4
___Hydrograph

Flow (m?/s)

2

0 1 2 3 4 5 3 7 8 9 10
Time (hours)
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Summary for Pond S1: S1

Inflow Area = 0.9350 ha, 0.00% Impervious, Inflow Depth= 20 mm for 10-Year event
Inflow = 0.20038 m¥/s @ 0.00 hrs, Volume= 0.188 MI

Outflow = 0.01003 m*s @ 0.26 hrs, Volume= 0.180 M|, Atten=95%, Lag= 15.8 min
Primary = 0.01003m¥s @ 0.26 hrs, Volume= 0.180 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.699 m @ 0.26 hrs Surf.Area= 260.0 m? Storage= 181.7 m*

Plug-Flow detention time=199.7 min calculated for 0.176 Ml (94% of inflow)
Center-of-Mass det. time= 195.6 min ( 203.1-7.5)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 520.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 260.0 0.0 0.0
12.000 260.0 520.0 520.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.01001 m%s @ 0.26 hrs HW=10.697 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.01001 m¥/s @ 2.27 m/s)

Pond $1: $1
Hydrograph

0.699

ziii%f

Flow (m/s)

003" R

o ]

5 7 8 9 10
Time (hours)
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Summary for Pond S2: S2

Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth= 18 mm for 10-Year event
Inflow = 0.22071 m¥s @ 0.17 hrs, Volume= 0.199 MI

Outflow = 0.04045 m*s @ 0.39 hrs, Volume= 0.198 M|, Atten=82%, Lag= 13.0 min
Primary = 0.04045 m*s @ 0.39 hrs, Volume= 0.198 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.748 m @ 0.39 hrs Surf.Area= 220.0 m* Storage= 164.5 m*

Plug-Flow detention time=56.4 min calculated for 0.198 MI (100% of inflow)
Center-of-Mass det. time=56.9 min (69.4 - 12.5)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 440.0 m* Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 220.0 0.0 0.0
2.000 220.0 440.0 440.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.04044 m%s @ 0.39 hrs HW=0.748 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.04044 m®/s @ 2.29 m/s)

Pond S2: S2
Hydrograph

Flow (mls)

5
Time (hours)




221-12931_Ultimate_10yr Pickering 10-Year Duration=15 min, Inten=100.2 mm/hr

Prepared by WSP Printed 2025-01-15
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 25

Summary for Pond S3: S3

Inflow Area = 0.5968 ha, 0.00% Impervious, Inflow Depth= 20 mm for 10-Year event
Inflow = 0.13122m¥s @ 0.17 hrs, Volume= 0.118 MI

Outflow = 0.01809 m*¥s @ 0.39 hrs, Volume= 0.118 MI, Atten=86%, Lag= 13.4 min
Primary = 0.01809 m*¥s @ 0.39 hrs, Volume= 0.118 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=10.731 m @ 0.39 hrs Surf.Area= 140.0 m?> Storage= 102.4 m?

Plug-Flow detention time=72.4 min calculated for 0.118 MI (100% of inflow)
Center-of-Mass det. time=72.9 min (85.4 - 12.5)

Volume Invert Avail Storage _Storage Description
#1 10.000 m 280.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 140.0 0.0 0.0
12.000 140.0 280.0 280.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.01809 m%s @ 0.39 hrs HW=10.731 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.01809 m*/s @ 2.30 m/s)

Pond S3: S3
Hydrograph

Flow (mls)

5
Time (hours)
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Summary for Pond S4: S4

Inflow Area = 0.7020 ha, 0.00% Impervious, Inflow Depth= 18 mm for 10-Year event
Inflow = 0.13872m’*s@ 0.17 hrs, Volume= 0.125 M|

Outflow = 0.00990 m*s @ 0.40 hrs, Volume= 0.123 MI, Atten=93%, Lag= 14.1 min
Primary = 0.00990 m*s @  0.40 hrs, Volume= 0.123 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.683 m @ 0.40 hrs Surf.Area= 170.0 m*> Storage= 116.1 m?®

Plug-Flow detention time= 137.2 min calculated for 0.123 MI (98% of inflow)
Center-of-Mass det. time= 137.1 min ( 149.6 - 12.5)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 340.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
10.000 170.0 0.0 0.0
12.000 170.0 340.0 340.0
Device Routing Invert _Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C=0.630

Primary OutFlow Max=0.00990 m%s @ 0.40 hrs HW=10.683 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.00990 m®/s @ 2.24 m/s)

Pond S4: S4
Hydrograph

Flow (m’ls)
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Summary for Pond S5: S5

Inflow Area = 0.8839 ha, 0.00% Impervious, Inflow Depth= 14 mm for 10-Year event
Inflow = 0.13531 m¥s @ 0.17 hrs, Volume= 0.122 MI

Outflow = 0.02344 m*s @ 0.39 hrs, Volume= 0.122 M|, Atten=83%, Lag= 13.1 min
Primary = 0.02344 m¥s @ 0.39 hrs, Volume= 0.122 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.725 m @ 0.39 hrs Surf.Area= 140.0 m? Storage= 101.5 m*

Plug-Flow detention time=56.4 min calculated for 0.122 Ml (100% of inflow)
Center-of-Mass det. time=56.9 min (69.4 - 12.5)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 280.0m* 1.00 mW x 140.00 mL x 2.00 mH Prismatoid
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.02343 m%s @ 0.39 hrs HW=10.725 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.02343 m*/s @ 2.98 m/s)

Pond 85: S5

Flow (mls)

222227277 2727277277 7277777272 72277777
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Summary for Pond S6: S6

Inflow Area = 1.7614 ha, 0.00% Impervious, Inflow Depth= 19 mm for 10-Year event
Inflow = 0.36345m¥s@ 0.17 hrs, Volume= 0.327 MI

Outflow = 0.05551 m*s @ 0.39 hrs, Volume= 0.325 MI, Atten=85%, Lag= 13.3 min
Primary = 0.05551 m¥s @ 0.39 hrs, Volume= 0.325 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.823 m @ 0.39 hrs Surf.Area= 340.0 m* Storage= 279.8 m*

Plug-Flow detention time=67.1 min calculated for 0.325 MI (99% of inflow)
Center-of-Mass det. time=67.6 min ( 80.1 - 12.5)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 680.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 340.0 0.0 0.0
2.000 340.0 680.0 680.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.05551 m%s @ 0.39 hrs HW=0.823 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.05551 m*/s @ 3.14 m/s)

Pond S6: S6
Hydrograph

Flow (mls)
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Summary for Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s

Inflow Area = 7.6224 ha, 0.00% Impervious, Inflow Depth> 18 mm for 10-Year event
Inflow = 0.31603 m¥s @ 0.25 hrs, Volume= 1.366 MI
Primary = 0.31603 m*s @ 0.25 hrs, Volume= 1.366 M, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s
Hydrograph
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Summary for Link PH1: PH1 - 65.4 L/s

Inflow Area = 1.1315 ha, 0.00% Impervious, Inflow Depth> 20 mm for 10-Year event
Inflow = 0.03877 m¥s @ 0.32 hrs, Volume= 0.223 MI
Primary = 0.03877 m*¥s @ 0.32 hrs, Volume= 0.223 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH1: PH1-65.4 L/s

Flow (m?/s)

5
Time (hours)
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Summary for Link PH2A: PH2A - 64.5 L/s

Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth> 18 mm for 10-Year event
Inflow = 0.04045 m¥/s @ 0.39 hrs, Volume= 0.198 MI
Primary = 0.04045 m*s @ 0.39 hrs, Volume= 0.198 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH2A: PH2A - 64.5L/s
Hydrograph

@ Inflow

Flow (m?ls)
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Summary for Link PH2B: PH2B - 8.7 L/s

Inflow Area = 0.1508 ha, 0.00% Impervious, Inflow Depth= 22 mm for 10-Year event
Inflow = 0.03568 m*/s @ 0.00 hrs, Volume= 0.033 MI
Primary = 0.03568 m*s @ 0.00 hrs, Volume= 0.033 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH2B: PH2B - 8.7 L/s
Hydrograph

Flow (m?ls)
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Summary for Link PH3: PH3 - 34.5L/s

Inflow Area = 0.5968 ha, 0.00% Impervious, Inflow Depth> 20 mm for 10-Year event
Inflow = 0.01809 m¥s @ 0.39 hrs, Volume= 0.118 MI
Primary = 0.01809 m*¥s @ 0.39 hrs, Volume= 0.118 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3 -34.5L/s
Hydrograph

Flow (m?/s)
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Summary for Link PH4: PH4

Inflow Area = 4.0413 ha, 0.00% Impervious, Inflow Depth> 18 mm for 10-Year event
Inflow = 0.13596 m¥/s @ 0.36 hrs, Volume= 0.742 MI
Primary = 0.13596 m*s @ 0.36 hrs, Volume= 0.742 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH4: PH4
Hydrograph
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Summary for Link PH5: PH5 - 101.8 L/s

Inflow Area = 1.7614 ha, 0.00% Impervious, Inflow Depth> 18 mm for 10-Year event
Inflow = 0.05551 m*¥s @ 0.39 hrs, Volume= 0.325 MI
Primary = 0.05551 m*¥s @ 0.39 hrs, Volume= 0.325 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH5: PH5 - 101.8 L/s
Hydrograph

@ Inflow

Flow (m?ls)
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Summary for Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s

Inflow Area = 0.7028 ha, 0.00% Impervious, Inflow Depth= 14 mm for 10-Year event
Inflow = 0.11288 m*¥s @ 0.17 hrs, Volume= 0.102 MI
Primary = 0.11288 m*s @ 0.17 hrs, Volume= 0.102 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s
Hydrograph

—

NN

¢

i
-
2
g
¢

5
Time (hours)




S0
per®
"®

®

3

st P1 PH1-654Ls PHs Outfallo Frenchmans  PH 5 Unconiroled - 212
2628 LUs

40%40

PHO-345Us

ey
|

Routing Diagram for 221-12931_Ultimate_25yr
Prepared by WSP, Printed 2025-01-15
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC

221-12931_Ultimate_25yr
Prepared by WSP
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC

Printed 2025-01-15

Page 2

Area Listing (all nodes)

Area C Description
(hectares) (subcatchment-numbers)

09350 084  (200)
03341 097  (201,208)
18189 078 (202, 205)
05895 094  (208,207)
05968 087  (204)

08839 061  (206)

16407 081  (209)

01207 083  (210)

02328 050  (211)

04700 070  (212)

7.6224 079  TOTAL AREA

221-12931_Ultimate_25yr
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Soil Listing (all nodes)

Area Soil Subcatchment
(hectares) Group Numbers
0.0000 HSG A
0.0000 HSGB
0.0000 HSGC
0.0000 HSGD
7.6224 Other 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212
7.6224 TOTAL AREA

221-12931_Ultimate_25yr
Prepared by WSP

Printed 2025-01-15
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total  Ground Subcatchment
(hectares)  (hectares) (hectares) (hectares) (hectares) (hectares) Cover Numbers
0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 200, 201,
202, 203,
204, 205,
206, 207,
208, 209,
210, 211,

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224

TOTAL AREA

212
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment200: 200 Runoff Area=0.9350 ha 0.00% Impervious Runoff Depth=26 mm
Tc=0.0 min C=0.84 Runoff=0.26095 m*/s 0.244 M|

Subcatchment201: 201 Runoff Area=0.1965 ha 100.00% Impervious Runoff Depth=29 mm
Tc=10.0 min C=0.97 Runoff=0.06333 m%s 0.057 MI

Subcatchment202: 202 Runoff Area=1.1169 ha 0.00% Impervious Runoff Depth=23 mm
Tc=10.0 min C=0.78 Runoff=0.28945 m*s 0.261 MI

Subcatchment203: 203 Runoff Area=0.1508 ha 0.00% Impervious Runoff Depth=29 mm
Tc=0.0 min C=0.94 Runoff=0.04710 m*s 0.044 M|

Subcatchment204: 204 Runoff Area=0.5968 ha 0.00% Impervious Runoff Depth=26 mm
Tc=10.0 min C=0.87 Runoff=0.17251 m¥s 0.155 Ml

Subcatchment205: 205 Runoff Area=0.7020 ha 0.00% Impervious Runoff Depth=23 mm
Tc=10.0 min C=0.78 Runoff=0.18193 m¥s 0.164 MI

Subcatchment206: 206 Runoff Area=0.8839 ha 0.00% Impervious Runoff Depth=18 mm
Tc=10.0 min C=0.61 Runoff=0.17914 m¥s 0.161 Ml

Subcatchment207: 207 Runoff Area=0.4387 ha 0.00% Impervious Runoff Depth=28 mm
Tc=10.0 min C=0.94 Runoff=0.13701 m¥s 0.123 MI

Subcatchment208: 208 Runoff Area=0.1376 ha 100.00% Impervious Runoff Depth=29 mm
Tc=10.0 min C=0.97 Runoff=0.04435 m¥s 0.040 MI

Subcatchment209: 209 Runoff Area=1.6407 ha 0.00% Impervious Runoff Depth=24 mm
Tc=10.0 min C=0.81 Runoff=0.44155 m*s 0.397 MI

Subcatchment210: 210 Runoff Area=0.1207 ha 0.00% Impervious Runoff Depth=25 mm
Tc=10.0 min C=0.83 Runoff=0.03328 m¥s 0.030 MI

Subcatchment211: 211 Runoff Area=0.2328 ha 0.00% Impervious Runoff Depth=15 mm
Tc=10.0 min C=0.50 Runoff=0.03867 m*s 0.035 MI

Subcatchment212: 212 Runoff Area=0.4700 ha 0.00% Impervious Runoff Depth=21 mm
Tc=10.0 min C=0.70 Runoff=0.10931 m¥s 0.098 MI

Pond P1: P1 Peak Elev=0.588 m Storage=28.2 m* Inflow=0.07513 m%s 0.289 MI
Outflow=0.04597 m*s 0.288 MI

Pond P3: P3 Peak Elev=0.564 m Storage=125.5m? Inflow=0.21648 m%s 0.490 MI
Outflow=0.07776 m*s 0.489 MI

Pond P4: P4 Peak Elev=10.604 m Storage=29.2 m* Inflow=0.10440 m*/s 0.483 MI

Outflow=0.08103 m*/s 0.482 MI
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Pond S1: 81 Peak Elev=10.913 m Storage=237.5 m* Inflow=0.26095 m*s 0.244 M|
Outflow=0.01154 m*/s 0.232 MI
Pond S2: S2 Peak Elev=0.999 m Storage=219.7 m* Inflow=0.28945 m¥/s 0.261 MI
Outflow=0.04739 m*s 0.260 MI
Pond S3: S3 Peak Elev=10.976 m Storage=136.6 m* Inflow=0.17251 m*s 0.155 M|
Outflow=0.02109 m*/s 0.155 MI
Pond S4: S4 Peak Elev=10.902 m Storage=153.4 m* Inflow=0.18193 m%s 0.164 MI
Outflow=0.01147 m*s 0.161 MI
Pond S5: S5 Peak Elev=10.979 m Storage=137.0 m* Inflow=0.17914 m*s 0.161 M|
Outflow=0.02749 m*s 0.161 MI
Pond S6: S6 Peak Elev=1.092 m Storage=371.1 m* Inflow=0.47483 m*/s 0.427 MI
Outflow=0.06471 m*s 0.425 MI
Link Outfall: Outfall to FrenchmansBay - 662.6 L/s Inflow=0.38373 m*¥s 1.790 MI
Primary=0.38373 m*/s 1.790 MI
Link PH1: PH1-65.4L/s Inflow=0.04597 m%/s 0.288 MI
Primary=0.04597 m*/s 0.288 M|
Link PH2A: PH2A - 64.5L/s Inflow=0.04739 m¥/s 0.260 MI
Primary=0.04739 m*s 0.260 M|
Link PH2B: PH2B - 8.7 L/s Inflow=0.04710 m*/s 0.044 MI
Primary=0.04710 m¥s 0.044 M|
Link PH3: PH3-34.5L/s Inflow=0.02109 m%s 0.155 MI
Primary=0.02109 m*s 0.155 M|
Link PH4: PH4 Inflow=0.15877 m*/s 0.972 MI
Primary=0.15877 m*/s 0.972 M|
Link PH5: PH5-101.8L/s Inflow=0.06471 m¥/s 0.425 MI
Primary=0.06471 m?¥/s 0.425 M|

Link PH5_Un: PH 5 Uncontrolled- 262.8 L/s Inflow=0.14798 m*/s 0.133 MI
Primary=0.14798 m%s 0.133 M|

Total Runoff Area = 7.6224 ha Runoff Volume =1.810 Ml Average Runoff Depth = 24 mm
95.62% Pervious = 7.2883 ha  4.38% Impervious = 0.3341 ha
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Summary for Subcatchment 200: 200
Runoff = 0.26095 m¥/s @ 0.00 hrs, Volume= 0.244 M|, Depth= 26 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
0.9350 0.84
0.9350 100.00% Pervious Area

Subcatchment 200: 200
Hydrograph

__Pickering 25-Year |
- Duration=15-min; -
19.6
rea=0.9350 ha |

Runoff Volume=0.244 Mi |
L B Runoff Depth=26:mm -
O B I s A A " Tc=0.0 min
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Summary for Subcatchment 201: 201
Runoff = 0.06333 m¥/s @ 0.17 hrs, Volume= 0.057 MI, Depth= 29 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
0.1965 0.97
0.1965 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 201: 201

Runoff Area=0.1965 ha

g ow Runoff Volume=0.057 MI
3 ”:zz Runoff Depth=29 mm -
O | I [ 3””Tq=1&QMn’
0.02-
0.015

5
Time (hours)




221-12931_Ultimate_25yr Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Prepared by WSP Printed 2025-01-15
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment 202: 202
Runoff = 0.28945m¥s @ 0.17 hrs, Volume= 0.261 MI, Depth= 23 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
1.1169 0.78
1.1169 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 202: 202
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 203: 203
Runoff = 0.04710 m¥s @ 0.00 hrs, Volume= 0.044 M|, Depth= 29 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
0.1508 0.94
0.1508 100.00% Pervious Area

Subcatchment 203: 203
Hydrograph

Flow (m’ls)

5
Time (hours)
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Summary for Subcatchment 204: 204
Runoff = 0.17251 m¥s @ 0.17 hrs, Volume= 0.155 MI, Depth= 26 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
0.5968 0.87
0.5968 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 204: 204
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 205: 205
Runoff = 0.18193 m¥s @ 0.17 hrs, Volume= 0.164 M|, Depth= 23 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__Description
0.7020 0.78
0.7020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 205: 205
Hydrograph

Pnekenng 25-Year——

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 206: 206
Runoff = 0.17914 m¥s @ 0.17 hrs, Volume= 0.161 MI, Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
0.8839 0.61
0.8839 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 206: 206
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 207: 207

Runoff = 0.13701 m¥s @ 0.17 hrs, Volume= 0.123 MI, Depth= 28 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
0.4387 0.94
0.4387 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 207: 207
Hydrograph

,,,,, SR - lme‘jn-ngammthr,,

'"Rtmoff Area=20.4387 ha-

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 208: 208
Runoff = 0.04435 m¥/s @ 0.17 hrs, Volume= 0.040 MI, Depth= 29 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
0.1376  0.97
0.1376 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 208: 208
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 209: 209

Runoff = 0.44155m¥/s @ 0.17 hrs, Volume= 0.397 M|, Depth= 24 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__Description
1.6407 0.81
1.6407 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 209: 209
Hydrograph

Flow (m¥/s)

5
Time (hours)




221-12931_Ultimate_25yr Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Prepared by WSP Printed 2025-01-15
HydroCAD® 10.00-21 s/n 10696 © 2018 HydroCAD Software Solutions LLC Page 17

Summary for Subcatchment 210: 210
Runoff = 0.03328 m¥/s @ 0.17 hrs, Volume= 0.030 MI, Depth= 25 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
0.1207 0.83
0.1207 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 210: 210
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 211: 211

Runoff = 0.03867 m¥s@ 0.17 hrs, Volume= 0.035 MI, Depth= 15 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
0.2328 0.50
0.2328 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 211: 211
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 212: 212
Runoff = 0.10931 m¥s @ 0.17 hrs, Volume= 0.098 MI, Depth= 21 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year Duration=15 min, Inten=119.6 mm/hr

Area (ha) C__ Description
0.4700 0.70
0.4700 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 212: 212
Hydrograph

5
Time (hours)
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Summary for Pond P1: P1

Inflow Area = 1.1315 ha, 17.37% Impervious, Inflow Depth> 26 mm for 25-Year event
Inflow = 0.07513 m¥s @ 0.25 hrs, Volume= 0.289 MI

Outflow = 0.04597 m*s @ 0.33 hrs, Volume= 0.288 MI, Atten=39%, Lag= 4.8 min
Primary = 0.04597 m¥*s @ 0.33 hrs, Volume= 0.288 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.588 m @ 0.33 hrs Surf.Area= 57.2 m* Storage= 28.2 m*

Plug-Flow detention time= 5.2 min calculated for 0.288 MI (100% of inflow)
Center-of-Mass det. time=4.5 min ( 186.0 - 181.4)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.04596 m%s @ 0.33 hrs HW=0.588 m (Free Discharge)

*—1=0rifice/Grate (Orifice Controls 0.04596 m*/s @ 2.60 m/s)

Pond P1: P1

Flow (m?/s)

0 1 2 3 4 5 3 7 8 9 10
Time (hours)
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Summary for Pond P3: P3

Inflow Area = 2.1754 ha, 0.00% Impervious, Inflow Depth> 23 mm for 25-Year event
Inflow = 0.21648 m¥s @ 0.25 hrs, Volume= 0.490 MI

Outflow = 0.07776 m*s @ 0.37 hrs, Volume= 0.489 M|, Atten=64%, Lag= 7.2 min
Primary = 0.07776 m*s @ 0.37 hrs, Volume= 0.489 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=0.564 m @ 0.37 hrs Surf.Area= 287.5 m? Storage= 125.5 m*®

Plug-Flow detention time=19.5 min calculated for 0.488 MI (100% of inflow)
Center-of-Mass det. time= 18.1 min ( 101.1-83.1)

Volume Invert Avail Storage _Storage Description
#1 0.000 m 271.4m* 1,200 mm Round Pipe Storage
L=240.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 200 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.07776 m*s @ 0.37 hrs HW=0.564 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.07776 m*/s @ 2.48 m/s)
Pond P3: P3

Hydrograph

E
g
2

przzzzzz2z222

5
Time (hours)
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Summary for Pond P4: P4

Inflow Area = 1.8659 ha, 17.91% Impervious, Inflow Depth> 26 mm for 25-Year event
Inflow = 0.10440 m¥s @ 0.25 hrs, Volume= 0.483 MI

Outflow = 0.08103 m*s @ 0.36 hrs, Volume= 0.482 MI, Atten=22%, Lag= 6.6 min
Primary = 0.08103 m*s @ 0.36 hrs, Volume= 0.482 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.604 m @ 0.36 hrs Surf.Area= 56.8 m* Storage= 29.2 m*®

Plug-Flow detention time= 3.8 min calculated for 0.482 MI (100% of inflow)
Center-of-Mass det. time= 3.4 min ( 145.1 - 141.7)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 200 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.08102 m*s @ 0.36 hrs HW=10.604 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.08102 m¥/s @ 2.58 m/s)

Pond P4: P4
Hydrograph
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Summary for Pond S1: S1

Inflow Area = 0.9350 ha, 0.00% Impervious, Inflow Depth= 26 mm for 25-Year event
Inflow = 0.26095 m*/s @ 0.00 hrs, Volume= 0.244 MI

Outflow = 0.01154 m*¥s @ 0.26 hrs, Volume= 0.232 M, Atten=96%, Lag= 15.8 min
Primary = 0.01154 m¥s @ 0.26 hrs, Volume= 0.232 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.913 m @ 0.26 hrs Surf.Area= 260.0 m? Storage= 237.5 m*

Plug-Flow detention time=220.5 min calculated for 0.227 Ml (93% of inflow)
Center-of-Mass det. time=215.5 min (223.0-7.5)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 520.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 260.0 0.0 0.0
12.000 260.0 520.0 520.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.01152 m%s @ 0.26 hrs HW=10.911 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.01152 m%/s @ 2.61 m/s)

Pond $1: $1
Hydrograph

Joo-

.

Flow (m/s)

7 8 9 10

5
Time (hours)
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Summary for Pond S2: S2

Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth= 23 mm for 25-Year event
Inflow = 0.28945m*/s @ 0.17 hrs, Volume= 0.261 MI

Outflow = 0.04739 m*s @ 0.39 hrs, Volume= 0.260 MI, Atten=84%, Lag= 13.2 min
Primary = 0.04739 m*s @ 0.39 hrs, Volume= 0.260 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.999 m @ 0.39 hrs Surf.Area= 220.0 m* Storage= 219.7 m*®

Plug-Flow detention time=60.7 min calculated for 0.259 MI (100% of inflow)
Center-of-Mass det. time=61.1 min ( 73.7 - 12.5)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 440.0 m* Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 220.0 0.0 0.0
2.000 220.0 440.0 440.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.04739 m%s @ 0.39 hrs HW=0.998 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.04739 m®/s @ 2.68 m/s)

Pond S2: S2
Hydrograph

Flow (mls)

2772227777727 7772777777777 7777777 777777777

10

5
Time (hours)
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Summary for Pond S3: S3

Inflow Area = 0.5968 ha, 0.00% Impervious, Inflow Depth= 26 mm for 25-Year event
Inflow = 0.17251 m¥s @ 0.17 hrs, Volume= 0.155 MI

Outflow = 0.02109 m*¥s @ 0.40 hrs, Volume= 0.155 MI, Atten=88%, Lag= 13.6 min
Primary = 0.02109 m¥s @ 0.40 hrs, Volume= 0.155 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=10.976 m @ 0.40 hrs Surf.Area= 140.0 m?> Storage= 136.6 m*

Plug-Flow detention time=80.3 min calculated for 0.155 MI (100% of inflow)
Center-of-Mass det. time=80.2 min (92.7 - 12.5)

Volume Invert Avail Storage _Storage Description
#1 10.000 m 280.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 140.0 0.0 0.0
12.000 140.0 280.0 280.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.02109 m%s @ 0.40 hrs HW=10.976 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.02109 m*/s @ 2.68 m/s)

Pond S$3: S3
Hydrograph

—T———— e T

>eak Elev=10.976 m_
- Storage=136.6 m*_

Flow (mls)

5
Time (hours)
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Summary for Pond S4: S4

Inflow Area = 0.7020 ha, 0.00% Impervious, Inflow Depth= 23 mm for 25-Year event
Inflow = 0.18193m¥s @ 0.17 hrs, Volume= 0.164 M|

Outflow = 0.01147 m¥s @ 0.41 hrs, Volume= 0.161 MI, Atten=94%, Lag= 14.2 min
Primary = 0.01147 m*s @ 0.41 hrs, Volume= 0.161 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.902 m @ 0.41 hrs Surf.Area= 170.0 m*> Storage= 153.4 m*

Plug-Flow detention time=153.2 min calculated for 0.161 Ml (98% of inflow)
Center-of-Mass det. time= 153.0 min ( 165.5 - 12.5)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 340.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
10.000 170.0 0.0 0.0
12.000 170.0 340.0 340.0
Device Routing Invert _Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C=0.630

Primary OutFlow Max=0.01146 m*s @ 0.41 hrs HW=10.902 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.01146 m®/s @ 2.59 m/s)

Pond S4: S4
Hydrograph

Flow (m’ls)

0.07
0.06
0.05
0.04
0.03:
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Time (hours)
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Summary for Pond S5: S5

Inflow Area = 0.8839 ha, 0.00% Impervious, Inflow Depth= 18 mm for 25-Year event
Inflow = 0.17914 m¥s @ 0.17 hrs, Volume= 0.161 MI

Outflow = 0.02749 m*s @ 0.39 hrs, Volume= 0.161 MI, Atten=85%, Lag= 13.3 min
Primary = 0.02749 m*s @ 0.39 hrs, Volume= 0.161 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.979 m @ 0.39 hrs Surf.Area= 140.0 m? Storage= 137.0 m*

Plug-Flow detention time=62.3 min calculated for 0.161 Ml (100% of inflow)
Center-of-Mass det. time=62.8 min ( 75.3-12.5)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 280.0m* 1.00 mW x 140.00 mL x 2.00 mH Prismatoid
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.02749 m%s @ 0.39 hrs HW=10.979 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.02749 m¥/s @ 3.50 m/s)

Pond 85: S5

Flow (mls)

5
Time (hours)
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Summary for Pond S6: S6

Inflow Area = 1.7614 ha, 0.00% Impervious, Inflow Depth= 24 mm for 25-Year event
Inflow = 0.47483 m¥/s@ 0.17 hrs, Volume= 0.427 MI

Outflow = 0.06471 m*s @ 0.39 hrs, Volume= 0.425 M|, Atten=86%, Lag= 13.4 min
Primary = 0.06471 m*s @ 0.39 hrs, Volume= 0.425 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=1.092 m @ 0.39 hrs Surf.Area= 340.0 m* Storage= 371.1 m*®

Plug-Flow detention time=72.8 min calculated for 0.425 MI (99% of inflow)
Center-of-Mass det. time=73.2 min ( 85.7 - 12.5)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 680.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 340.0 0.0 0.0
2.000 340.0 680.0 680.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.06470 m%s @ 0.39 hrs HW=1.091 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.06470 m*/s @ 3.66 m/s)

Pond S6: S6

Oe [ TR R e e =1.7614 ha-
I I S S Peak Elev=1.092 m-

Flow (mls)
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Summary for Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s

Inflow Area = 7.6224 ha, 4.38% Impervious, Inflow Depth> 23 mm for 25-Year event
Inflow = 0.38373m¥s@ 0.25 hrs, Volume= 1.790 MI
Primary = 0.38373m*s @ 0.25 hrs, Volume= 1.790 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s

r

Flow (m?/s)

7 8 9 10

5
Time (hours)
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Summary for Link PH1: PH1 - 65.4 L/s

Inflow Area = 1.1315 ha, 17.37% Impervious, Inflow Depth> 25 mm for 25-Year event
Inflow = 0.04597 m¥s @ 0.33 hrs, Volume= 0.288 MI
Primary = 0.04597 m*s @ 0.33 hrs, Volume= 0.288 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH1: PH1-65.4 L/s

Hydrograph

N\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Flow (m?/s)
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5
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Summary for Link PH2A: PH2A - 64.5 L/s

Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth> 23 mm for 25-Year event
Inflow = 0.04739 m¥s @ 0.39 hrs, Volume= 0.260 MI
Primary = 0.04739 m*s @ 0.39 hrs, Volume= 0.260 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH2A: PH2A - 64.5L/s
Hydrograph

@ Inflow

Flow (m?ls)
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5
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Summary for Link PH2B: PH2B - 8.7 L/s

Inflow Area = 0.1508 ha, 0.00% Impervious, Inflow Depth= 29 mm for 25-Year event
Inflow = 0.04710 m¥s @ 0.00 hrs, Volume= 0.044 MI
Primary = 0.04710 m*s @ 0.00 hrs, Volume= 0.044 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH2B: PH2B - 8.7 L/s

Hydrograph

Flow (m?ls)

5
Time (hours)
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Summary for Link PH3: PH3 - 34.5L/s

Inflow Area = 0.5968 ha, 0.00% Impervious, Inflow Depth> 26 mm for 25-Year event
Inflow = 0.02109 m¥s @ 0.40 hrs, Volume= 0.155 MI
Primary = 0.02109 m*¥s @ 0.40 hrs, Volume= 0.155 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3 -34.5L/s
Hydrograph

7 8 9 10

5
Time (hours)
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Summary for Link PH4: PH4

Inflow Area = 4.0413 ha, 8.27% Impervious, Inflow Depth> 24 mm for 25-Year event
Inflow = 0.15877 m¥s @ 0.36 hrs, Volume= 0.972 MI
Primary = 0.15877 m*s @ 0.36 hrs, Volume= 0.972 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH4: PH4
Hydrograph

Flow (m?/s)
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5
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Summary for Link PH5: PH5 - 101.8 L/s

Inflow Area = 1.7614 ha, 0.00% Impervious, Inflow Depth> 24 mm for 25-Year event
Inflow = 0.06471 m*s @ 0.39 hrs, Volume= 0.425 MI
Primary = 0.06471 m*s @ 0.39 hrs, Volume= 0.425 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH5: PH5 - 101.8 L/s
Hydrograph

@ Inflow

Flow (m?ls)
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Summary for Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s

Inflow Area = 0.7028 ha, 0.00% Impervious, Inflow Depth= 19 mm for 25-Year event
Inflow = 0.14798 m*s @ 0.17 hrs, Volume= 0.133 MI
Primary = 0.14798 m*s @ 0.17 hrs, Volume= 0.133 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s
Hydrograph

Flow (m?ls)

5
Time (hours)
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Area Listing (all nodes)

Area C Description
(hectares) (subcatchment-numbers)
09350  0.92 (200)
0.9236 1.00 (201, 203, 207, 208)

18189 085 (202, 205)
05968 095  (204)
08839 066  (206)
16407 089  (209)
01207 091 (210)
02328 054  (211)
04700 076  (212)
7.6224 086 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(hectares) Group Numbers
0.0000 HSG A
0.0000 HSGB
0.0000 HSGC
0.0000 HSGD
7.6224 Other 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212
7.6224 TOTAL AREA
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total  Ground Subcatchment
(hectares)  (hectares) (hectares) (hectares) (hectares) (hectares) Cover Numbers

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 200, 201,
202, 203,
204, 205,
206, 207,
208, 209,
210, 211,
212

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 TOTAL AREA
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment200: 200

Subcatchment201: 201

Subcatchment202: 202

Subcatchment203: 203

Subcatchment204: 204

Subcatchment205: 205

Subcatchment206: 206

Subcatchment207: 207

Subcatchment208: 208

Subcatchment209: 209

Subcatchment210: 210

Subcatchment211: 211

Subcatchment212:

N

12

Pond P1: P1

Pond P3: P3

Pond P4: P4

Runoff Area=0.9350 ha 0.00% Impervious Runoff Depth=29 mm
Tc=0.0 min C=0.92 Runoff=0.36458 m*/s 0.276 MI

Runoff Area=0.1965 ha 100.00% Impervious Runoff Depth=31 mm
Tc=10.0 min C=1.00 Runoff=0.08328 m¥s 0.060 MI

Runoff Area=1.1169 ha 0.00% Impervious Runoff Depth=26 mm
Tc=10.0 min C=0.85 Runoff=0.40237 m%s 0.290 M|

Runoff Area=0.1508 ha 100.00% Impervious Runoff Depth=32 mm
Tc=0.0 min C=1.00 Runoff=0.06391 m*s 0.048 M|

Runoff Area=0.5968 ha 100.00% Impervious Runoff Depth=29 mm
Tc=10.0 min C=0.95 Runoff=0.24030 m*s 0.173 MI

Runoff Area=0.7020 ha 0.00% Impervious Runoff Depth=26 mm
Tc=10.0 min C=0.85 Runoff=0.25290 m¥s 0.182 MI

Runoff Area=0.8839 ha 0.00% Impervious Runoff Depth=20 mm
Tc=10.0 min C=0.66 Runoff=0.24725 m¥s 0.178 Ml

Runoff Area=0.4387 ha 100.00% Impervious Runoff Depth=31 mm
Tc=10.0 min C=1.00 Runoff=0.18594 m*s 0.134 MI

Runoff Area=0.1376 ha 100.00% Impervious Runoff Depth=31 mm
Tc=10.0 min C=1.00 Runoff=0.05832 m¥s 0.042 MI

Runoff Area=1.6407 ha 0.00% Impervious Runoff Depth=27 mm
Tc=10.0 min C=0.89 Runoff=0.61889 m%s 0.446 M|

Runoff Area=0.1207 ha 0.00% Impervious Runoff Depth=28 mm
Tc=10.0 min C=0.91 Runoff=0.04655 m*s 0.034 MI

Runoff Area=0.2328 ha 0.00% Impervious Runoff Depth=16 mm
Tc=10.0 min C=0.54 Runoff=0.05328 m%s 0.038 M|

Runoff Area=0.4700 ha 0.00% Impervious Runoff Depth=23 mm
Tc=10.0 min C=0.76 Runoff=0.15139 m¥s 0.109 MI

Peak Elev=0.674 m Storage=33.0 m* Inflow=0.09596 m*s 0.319 MI
Outflow=0.04967 m*s 0.318 MI

Peak Elev=0.622 m Storage=142.0 m* Inflow=0.28196 m%s 0.539 M|
Outflow=0.08244 m*s 0.539 MI

Peak Elev=10.671 m Storage=32.9 m* Inflow=0.11895 m%s 0.533 M|
Outflow=0.08619 m*s 0.532 MI
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Pond S1: 81 Peak Elev=11.036 m Storage=269.4 m* Inflow=0.36458 m*s 0.276 M|

Outflow=0.01232 m*/s 0.259 MI

Pond S2: S2 Peak Elev=1.140 m Storage=250.9 m* Inflow=0.40237 m?s 0.290 MI
Outflow=0.05090 m*/s 0.289 MI

Pond S3: S3 Peak Elev=11.110 m Storage=155.4 m* Inflow=0.24030 m*s 0.173 M|
Outflow=0.02256 m*/s 0.173 MI

Pond S4: S4 Peak Elev=11.014 m Storage=172.4 m* Inflow=0.25290 m*s 0.182 M|
Outflow=0.01218 m*/s 0.179 MI

Pond S5: S5 Peak Elev=11.108 m Storage=155.2 m* Inflow=0.24725 m*s 0.178 M|
Outflow=0.02935 m*s 0.178 MI

Pond S6: S6 Peak Elev=1.252 m Storage=425.6 m* Inflow=0.66545 m*/s 0.479 M|

Outflow=0.06962 m*/s 0.477 MI
Link Outfall: Outfall to FrenchmansBay - 662.6 L/s Inflow=0.44067 m*s 1.984 MI
Primary=0.44067 m*/s 1.984 M|

Inflow=0.04967 m*/s 0.318 MI
Primary=0.04967 m*/s 0.318 MI

Link PH1: PH1-65.4L/s

Link PH2A: PH2A - 64.5L/s Inflow=0.05090 m*/s 0.289 MI

Primary=0.05090 m*/s 0.289 M|
Link PH2B: PH2B - 8.7 L/s Inflow=0.06391 m*/s 0.048 MI
Primary=0.06391 m¥/s 0.048 M|
Link PH3: PH3-34.5L/s Inflow=0.02256 m*s 0.173 MI
Primary=0.02256 m*/s 0.173 MI
Link PH4: PH4 Inflow=0.16862 m*/s 1.071 MI
Primary=0.16862 m¥/s 1.071 M|
Link PH5: PH5-101.8L/s Inflow=0.06962 m%/s 0.477 M
Primary=0.06962 m*/s 0.477 M|

Inflow=0.20468 m*s 0.147 MI
Primary=0.20468 m*s 0.147 MI

Link PH5_Un: PH 5 Uncontrolled- 262.8 L/s

Total Runoff Area = 7.6224 ha Runoff Volume =2.009 Ml Average Runoff Depth = 26 mm
80.05% Pervious = 6.1020 ha  19.95% Impervious = 1.5204 ha
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Runoff = 0.36458 m*/s @ 0.00 hrs, Volume=

Summary for Subcatchment 200: 200

0.276 MI, Depth= 29 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description

0.9350 0.92

0.9350 100.00% Pervious Area

Subcatchment 200: 200

Flow (mls)

Hydrograph

5
Time (hours)
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Summary for Subcatchment 201: 201

Runoff = 0.08328 m¥/s @ 0.17 hrs, Volume= 0.060 MI, Depth= 31 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
0.1965 1.00
0.1965 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 201: 201
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 202: 202

Runoff = 0.40237 m¥s @ 0.17 hrs, Volume= 0.290 MI, Depth= 26 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
1.1169 0.85
1.1169 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 202: 202
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 203: 203
Runoff = 0.06391 m¥s @ 0.00 hrs, Volume= 0.048 M|, Depth= 32 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
0.1508 1.00
0.1508 100.00% Impervious Area

Subcatchment 203: 203
Hydrograph

. —Pikkeriﬁg 50-Year -
”’Duratrdn"12mm”

Flow (m’ls)

5
Time (hours)
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Summary for Subcatchment 204: 204

Runoff = 0.24030 m¥s @ 0.17 hrs, Volume= 0.173 MI, Depth= 29 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
0.5968 0.95
0.5968 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 204: 204
Hydrograph

777777777777777777777777777777777777 imeuratlon-iZ min,- |

****** Inten=152: Gmm,Lhrff
Runuff Area=0.5968ha”

Flow (m¥/s)
°
=

5
Time (hours)
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Summary for Subcatchment 205: 205
Runoff = 0.25290 m¥/s @ 0.17 hrs, Volume= 0.182 MI, Depth= 26 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
0.7020 0.85
0.7020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 205: 205
Hydrograph

,,,Runoﬁ Area=n.7020ha”
Runoff Volume=0 182M1 R

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 206: 206
Runoff = 0.24725m¥s @ 0.17 hrs, Volume= 0.178 MI, Depth= 20 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
0.8839 0.66
0.8839 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 206: 206

Hydrograph

,,,,,,,,,,,,,,,,,,,,,,, - ——Runoff Area=&0.8839ha* 2
7777777 : RunoffVoiume—O 1 78 M-

Flow (m¥/s)
°
=

5
Time (hours)
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Summary for Subcatchment 207: 207

Runoff = 0.18594 m¥/s @ 0.17 hrs, Volume= 0.134 M|, Depth= 31 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
0.4387 1.00
0.4387 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 207: 207
Hydrograph

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 208: 208
Runoff = 0.05832m¥/s@ 0.17 hrs, Volume= 0.042 MI, Depth= 31 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
0.1376  1.00
0.1376 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 208: 208
Hydrograph

”Dprathn=12mm;’
“Inten=152.6 mm/hr -
" Runoff/Area=0. 1376 h'a”

Flow (m¥/s)

5
Time (hours)
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Summary for Subcatchment 209: 209

Runoff = 0.61889 m¥/s@ 0.17 hrs, Volume= 0.446 M|, Depth= 27 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
1.6407 0.89
1.6407 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 209: 209
Hydrograph

5
Time (hours)
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Summary for Subcatchment 210: 210
Runoff = 0.04655 m¥/s @ 0.17 hrs, Volume= 0.034 MI, Depth= 28 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
0.1207 _ 0.91
0.1207 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 210: 210

pred Inte -6 mm/hr -
Rfunoff Ai'éz-ién ‘[211'[ ha_
-Runoff Vp]ume—0.0:?AME

Flow (m¥/s)
°
2
S
5

5
Time (hours)
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Summary for Subcatchment 211: 211
Runoff = 0.05328 m¥/s @ 0.17 hrs, Volume= 0.038 MI, Depth= 16 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
0.2328 0.54
0.2328 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 211: 211
Hydrograph

—————— «f——————;———Pipkenn‘glse-‘(eaf

- Duration=12 min, -
f——————1——————1———lnt(:en=15:2:6—mfnlhf—
,,,,,, ‘-~~~ Runoff Area=0.2328 ha -
I-- Runoff Volume=0.038 MI -
Runoff—Deplth=163mmf

Flow (m¥/s)
°
2
2

5
Time (hours)
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Summary for Subcatchment 212: 212
Runoff = 0.15139 m¥s @ 0.17 hrs, Volume= 0.109 MI, Depth= 23 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Area (ha) C__ Description
0.4700 0.76
0.4700 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 212: 212
Hydrograph

——————

ots I Plckermg 50-Year——
”Dg.rratron-ﬁ mln',”

Flow (m¥/s)

5
Time (hours)
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Summary for Pond P1: P1

Inflow Area = 1.1315 ha, 17.37% Impervious, Inflow Depth> 28 mm for 50-Year event
Inflow = 0.09596 m*s @ 0.20 hrs, Volume= 0.319 MI

Outflow = 0.04967 m*s @ 0.29 hrs, Volume= 0.318 MI, Atten=48%, Lag= 5.8 min
Primary = 0.04967 m*s @ 0.29 hrs, Volume= 0.318 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.674 m @ 0.29 hrs Surf.Area= 54.1 m* Storage= 33.0 m*

Plug-Flow detention time= 5.3 min calculated for 0.318 MI (100% of inflow)
Center-of-Mass det. time=4.4 min ( 193.6 - 189.2)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.04966 m%s @ 0.29 hrs HW=0.674 m (Free Discharge)
*—1=0rifice/Grate (Orifice Controls 0.04966 m*/s @ 2.81 m/s)

Pond P1: P1
Hydrograph

\ / 7 '
////////////////////////////////////////////////////////

0 1 2 3 4 5 6 7 8 9 10
Time (hours)
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Summary for Pond P3: P3

Inflow Area = 2.1754 ha, 27.10% Impervious, Inflow Depth> 25 mm for 50-Year event
Inflow = 0.28196 m¥s @ 0.20 hrs, Volume= 0.539 MI

Outflow = 0.08244 m*s @ 0.33 hrs, Volume= 0.539 MI, Atten=71%, Lag= 7.8 min
Primary = 0.08244 m*s @ 0.33 hrs, Volume= 0.539 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=0.622 m @ 0.33 hrs Surf.Area= 287.8 m* Storage= 142.0 m*

Plug-Flow detention time=20.3 min calculated for 0.537 MI (100% of inflow)
Center-of-Mass det. time= 18.7 min ( 104.2 - 85.5 )

Volume Invert Avail Storage _Storage Description
#1 0.000 m 271.4m* 1,200 mm Round Pipe Storage
L=240.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 200 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.08244 m*s @ 0.33 hrs HW=0.622 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.08244 m*/s @ 2.62 m/s)

Pond P3: P3
Hydrograph

Flow (m?/s)

2z
7
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Summary for Pond P4: P4

Inflow Area = 1.8659 ha, 49.89% Impervious, Inflow Depth> 29 mm for 50-Year event
Inflow = 0.11895m¥s @ 0.20 hrs, Volume= 0.533 MI

Outflow = 0.08619 m*s @ 0.32 hrs, Volume= 0.532 MI, Atten=28%, Lag= 7.4 min
Primary = 0.08619 m*s @ 0.32 hrs, Volume= 0.532 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.671 m @ 0.32 hrs Surf.Area= 54.2 m* Storage= 32.9 m*®

Plug-Flow detention time= 3.8 min calculated for 0.532 MI (100% of inflow)
Center-of-Mass det. time= 3.3 min ( 150.6 - 147.2)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 200 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.08617 m*s @ 0.32 hrs HW=10.670 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.08617 m*/s @ 2.74 m/s)

Pond P4: P4

_Inflow Area=1.8659 ha -
- Peak Elev=10.671 m-
¥ n

Flow (m?/s)
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Summary for Pond S1: S1

Inflow Area = 0.9350 ha, 0.00% Impervious, Inflow Depth= 29 mm for 50-Year event
Inflow = 0.36458 m*/s @ 0.00 hrs, Volume= 0.276 MI

Outflow = 0.01232m¥s @ 0.21 hrs, Volume= 0.259 M|, Atten=97%, Lag= 12.6 min
Primary = 0.01232m¥s @ 0.21 hrs, Volume= 0.259 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=11.036 m @ 0.21 hrs Surf.Area= 260.0 m? Storage= 269.4 m?

Plug-Flow detention time=230.4 min calculated for 0.252 Ml (91% of inflow)
Center-of-Mass det. time= 224.4 min (230.4-6.0)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 520.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 260.0 0.0 0.0
12.000 260.0 520.0 520.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.01232 m%s @ 0.21 hrs HW=11.036 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.01232 m3/s @ 2.79 m/s)

Pond $1: $1
Hydrograph

Flow (m/s)

7 8 9 10

5
Time (hours)
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Summary for Pond S2: S2

Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth= 26 mm for 50-Year event
Inflow = 0.40237 m¥s @ 0.17 hrs, Volume= 0.290 MI

Outflow = 0.05090 m*s @ 0.35 hrs, Volume= 0.289 M|, Atten=87%, Lag= 10.5 min
Primary = 0.05090 m¥s @ 0.35 hrs, Volume= 0.289 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=1.140 m @ 0.35 hrs Surf.Area= 220.0 m* Storage= 250.9 m*

Plug-Flow detention time=63.1 min calculated for 0.289 MI (100% of inflow)
Center-of-Mass det. time=63.5 min (74.5-11.0)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 440.0 m* Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 220.0 0.0 0.0
2.000 220.0 440.0 440.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.05089 m%s @ 0.35 hrs HW=1.140 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.05089 m®/s @ 2.88 m/s)

Pond S2: S2
Hydrograph

Flow (mls)

7 8 9 10

5
Time (hours)
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Summary for Pond S3: S3

Inflow Area = 0.5968 ha,100.00% Impervious, Inflow Depth= 29 mm for 50-Year event
Inflow = 0.24030 m¥s @ 0.17 hrs, Volume= 0.173 MI

Outflow = 0.02256 m*/s @ 0.35 hrs, Volume= 0.173 M, Atten=91%, Lag= 10.9 min
Primary = 0.02256 m*s @ 0.35 hrs, Volume= 0.173 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=11.110 m @ 0.35 hrs Surf.Area= 140.0 m?> Storage= 155.4 m*

Plug-Flow detention time=83.5 min calculated for 0.172 MI (100% of inflow)
Center-of-Mass det. time=84.0 min (95.0-11.0)

Volume Invert Avail Storage _Storage Description
#1 10.000 m 280.0m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 140.0 0.0 0.0
12.000 140.0 280.0 280.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.02256 m%s @ 0.35 hrs HW=11.110 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.02256 m*/s @ 2.87 m/s)

Pond 8§3: S§3
Hydrograph

Flow (mls)
°
2
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Summary for Pond S4: S4

Inflow Area = 0.7020 ha, 0.00% Impervious, Inflow Depth= 26 mm for 50-Year event
Inflow = 0.25290 m¥/s @ 0.17 hrs, Volume= 0.182 MI

Outflow = 0.01218 m¥s @ 0.36 hrs, Volume= 0.179 M, Atten=95%, Lag= 11.4 min
Primary = 0.01218 m¥s @ 0.36 hrs, Volume= 0.179 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=11.014 m @ 0.36 hrs Surf.Area= 170.0 m*> Storage= 172.4 m*

Plug-Flow detention time=160.2 min calculated for 0.179 Ml (98% of inflow)
Center-of-Mass det. time= 160.5 min ( 171.5-11.0)

Volume Invert Avail Storage _Storage Description
#1 10.000 m 340.0m*> Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
10.000 170.0 0.0 0.0
12.000 170.0 340.0 340.0
Device Routing Invert _Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C=0.630

Primary OutFlow Max=0.01218 m*s @ 0.36 hrs HW=11.014 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.01218 m%/s @ 2.76 m/s)

Pond S4: S4

Flow (m’ls)
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Summary for Pond S5: S5

Inflow Area = 0.8839 ha, 0.00% Impervious, Inflow Depth= 20 mm for 50-Year event
Inflow = 0.24725m*s @ 0.17 hrs, Volume= 0.178 MI

Outflow = 0.02935m*s @ 0.35 hrs, Volume= 0.178 M|, Atten=88%, Lag= 10.6 min
Primary = 0.02935m*s @ 0.35 hrs, Volume= 0.178 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=11.108 m @ 0.35 hrs Surf.Area= 140.0 m? Storage= 155.2 m*

Plug-Flow detention time=65.5 min calculated for 0.178 Ml (100% of inflow)
Center-of-Mass det. time=65.5 min ( 76.5-11.0)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 280.0m* 1.00 mW x 140.00 mL x 2.00 mH Prismatoid
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.02934 m%s @ 0.35 hrs HW=11.108 m (Free Discharge)
1=0Orifice/Grate (Orifice Controls 0.02934 m¥s @ 3.74 m/s)

Pond 85: S5
Hydrograph

***** Storage=1552 md-

Flow (mls)
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Summary for Pond S6: S6

Inflow Area = 1.7614 ha, 0.00% Impervious, Inflow Depth= 27 mm for 50-Year event
Inflow = 0.66545m*s @ 0.17 hrs, Volume= 0.479 MI

Outflow = 0.06962 m*s @ 0.35 hrs, Volume= 0.477 MI, Atten=90%, Lag= 10.8 min
Primary = 0.06962 m*s @ 0.35 hrs, Volume= 0.477 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=1.252 m @ 0.35 hrs Surf.Area= 340.0 m* Storage= 425.6 m*®

Plug-Flow detention time=76.5 min calculated for 0.477 MI (100% of inflow)
Center-of-Mass det. time=76.4 min (87.4 - 11.0)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 680.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 340.0 0.0 0.0
2.000 340.0 680.0 680.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.06962 m%s @ 0.35 hrs HW=1.251 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.06962 m*/s @ 3.94 m/s)

Pond S6: S6
Hydrograph

Flow (mls)
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Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
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Summary for Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s

7.6224 ha, 19.95% Impervious, Inflow Depth >
0.44067 m¥s @ 0.20 hrs, Volume=

26 mm
0.44067 m*s @ 0.20 hrs, Volume=

1.984 M|
1.984 M, Atten= 0%, Lag= 0.0 min

for 50-Year event

Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s
Hydrograph

Flow (m?/s)
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Summary for Link PH1: PH1 - 65.4 L/s

Inflow Area = 1.1315 ha, 17.37% Impervious, Inflow Depth> 28 mm for 50-Year event
Inflow = 0.04967 m¥s @ 0.29 hrs, Volume= 0.318 MI
Primary = 0.04967 m*s @ 0.29 hrs, Volume=

0.318 MI, Atten= 0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH1: PH1-65.4 L/s

Hydrograph
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Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Flow (m?ls)
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Summary for Link PH2A: PH2A - 64.5 L/s
Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth> 26 mm for 50-Year event
Inflow = 0.05090 m¥s @ 0.35 hrs, Volume= 0.289 MI
Primary = 0.05090 m*¥s @ 0.35 hrs, Volume=

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Printed 2025-01-15

0.289 M|, Atten=0%, Lag= 0.0 min

Link PH2A: PH2A - 64.5L/s
Hydrograph

@ Inflow
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Pickering 50-Year Duration=12 min, Inten=152.6 mm/hr

Flow (m?ls)
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Summary for Link PH2B: PH2B - 8.7 L/s
Inflow Area = 0.1508 ha,100.00% Impervious, Inflow Depth= 32 mm for 50-Year event
Inflow = 0.06391 m¥s @ 0.00 hrs, Volume= 0.048 MI
Primary = 0.06391 m*s @ 0.00 hrs, Volume=

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Printed 2025-01-15

0.048 MI, Atten= 0%, Lag= 0.0 min

Link PH2B: PH2B - 8.7 L/s
Hydrograph

5
Time (hours)
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Summary for Link PH3: PH3 - 34.5L/s

Inflow Area = 0.5968 ha,100.00% Impervious, Inflow Depth> 29 mm for 50-Year event
Inflow = 0.02256 m¥/s @ 0.35 hrs, Volume= 0.173 MI
Primary = 0.02256 m*s @ 0.35 hrs, Volume= 0.173 M, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3 -34.5L/s
Hydrograph

Flow (m?/s)
°
2
&

7 8 9 10

5
Time (hours)
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Summary for Link PH4: PH4

Inflow Area = 4.0413 ha, 37.62% Impervious, Inflow Depth> 27 mm for 50-Year event
Inflow = 0.16862 m*/s @ 0.33 hrs, Volume= 1.071 MI
Primary = 0.16862 m*s @ 0.33 hrs, Volume= 1.071 M, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH4: PH4
Hydrograph

0.15 ///
7

0.1 )

o013} 4 é
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5
Time (hours)
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Summary for Link PH5: PH5 - 101.8 L/s

Inflow Area = 1.7614 ha, 0.00% Impervious, Inflow Depth> 27 mm for 50-Year event
Inflow = 0.06962 m*s @ 0.35 hrs, Volume= 0.477 MI
Primary = 0.06962 m*s @ 0.35 hrs, Volume= 0.477 M, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH5: PH5 - 101.8 L/s
Hydrograph

@ Inflow

0o —f{—lnﬂ‘aw—ﬁ;

Flow (m?ls)
°
2
h
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Summary for Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s

Inflow Area = 0.7028 ha, 0.00% Impervious, Inflow Depth= 21 mm for 50-Year event
Inflow = 0.20468 m*s @ 0.17 hrs, Volume= 0.147 MI
Primary = 0.20468 m*s @ 0.17 hrs, Volume= 0.147 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s
Hydrograph

Flow (m?ls)

7 8 9 10

5
Time (hours)
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Area Listing (all nodes)

Area C Description
(hectares) (subcatchment-numbers)
09350  0.96 (200)
0.9236 1.00 (201, 203, 207, 208)

11169 088  (202)
05968 099  (204)
07020 089  (205)
08839 069  (206)
16407 092 (209)
01207 095  (210)
02328 057  (211)
04700 080 (212
7.6224 089  TOTAL AREA

221-12931_Ultimate_100yr
Prepared by WSP Printed 2025-01-15
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Soil Listing (all nodes)

Area Soil Subcatchment
(hectares) Group Numbers
0.0000 HSG A
0.0000 HSGB
0.0000 HSGC
0.0000 HSGD
7.6224 Other 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212
7.6224 TOTAL AREA

221-12931_Ultimate_100yr
Prepared by WSP

Printed 2025-01-15
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total  Ground Subcatchment
(hectares)  (hectares) (hectares) (hectares) (hectares) (hectares) Cover Numbers

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 200, 201,
202, 203,
204, 205,
206, 207,
208, 209,
210, 211,
212

0.0000 0.0000 0.0000 0.0000 7.6224 7.6224 TOTAL AREA
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points Pond S1: 81 Peak Elev=11.200 m Storage=312.0 m* Inflow=0.42169 m*s 0.319 M|
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc Outflow=0.01329 m*/s 0.294 MI
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method
Pond S2: S2 Peak Elev=1.319 m Storage=290.1 m* Inflow=0.46175 m¥s 0.332 MI
Subcatchment200: 200 Runoff Area=0.9350 ha 100.00% Impervious Runoff Depth=34 mm Outflow=0.05500 m*/s 0.332 MI
Tc=0.0 min C=0.96 Runoff=0.42169 m*s 0.319 M|
Pond S3: S3 Peak Elev=11.290 m Storage=180.6 m* Inflow=0.27757 m*s 0.200 MI
Subcatchment201: 201 Runoff Area=0.1965 ha 100.00% Impervious Runoff Depth=34 mm Outflow=0.02441 m*s 0.199 MI
Tc=10.0 min C=1.00 Runoff=0.09232 m¥s 0.066 MI
Pond S4: S4 Peak Elev=11.181 m Storage=200.8 m* Inflow=0.29352 m%s 0.211 Ml
Subcatchment202: 202 Runoff Area=1.1169 ha 0.00% Impervious Runoff Depth=30 mm Outflow=0.01318 m¥/s 0.208 M
Tc=10.0 min C=0.88 Runoff=0.46175 m*s 0.332 MI
Pond S5: S5 Peak Elev=11.295 m Storage=181.3 m* Inflow=0.28653 m*s 0.206 MI
Subcatchment203: 203 Runoff Area=0.1508 ha 100.00% Impervious Runoff Depth=36 mm Outflow=0.03183 m*s 0.206 MI
Tc=0.0 min C=1.00 Runoff=0.07085 m*s 0.054 M|
Pond S6: S6 Peak Elev=1.444 m Storage=491.1 m* Inflow=0.76300 m*/s 0.549 MI
Subcatchment204: 204 Runoff Area=0.5968 ha 100.00% Impervious Runoff Depth=33 mm Outflow=0.07511 m*¥s 0.547 MI
Tc=10.0 min C=0.99 Runoff=0.27757 m¥s 0.200 MI
Link Outfall: Outfall to FrenchmansBay - 662.6 L/s Inflow=0.49027 m*s 2.270 MI
Subcatchment205: 205 Runoff Area=0.7020 ha 0.00% Impervious Runoff Depth=30 mm Primary=0.49027 m¥s 2.270 M|
Tc=10.0 min C=0.89 Runoff=0.29352 m¥s 0.211 MI
Link PH1: PH1-65.4L/s Inflow=0.05332 m¥/s 0.359 MI
Subcatchment206: 206 Runoff Area=0.8839 ha 0.00% Impervious Runoff Depth=23 mm Primary=0.05332 m%s 0.359 M|
Tc=10.0 min C=0.69 Runoff=0.28653 m%s 0.206 MI
Link PH2A: PH2A-64.5L/s Inflow=0.05500 m%/s 0.332 MI
Subcatchment207: 207 Runoff Area=0.4387 ha 100.00% Impervious Runoff Depth=34 mm Primary=0.05500 m*/s 0.332 MI
Tc=10.0 min C=1.00 Runoff=0.20610 m*s 0.148 MI
Link PH2B: PH2B - 8.7 L/s Inflow=0.07085 m*/s 0.054 MI
Subcatchment208: 208 Runoff Area=0.1376 ha 100.00% Impervious Runoff Depth=34 mm Primary=0.07085 m%s 0.054 M|
Tc=10.0 min C=1.00 Runoff=0.06464 m¥s 0.047 MI
Link PH3: PH3-34.5L/s Inflow=0.02441 m%s 0.199 MI
Subcatchment209: 209 Runoff Area=1.6407 ha 0.00% Impervious Runoff Depth=31 mm Primary=0.02441 m%s 0.199 M|
Tc=10.0 min C=0.92 Runoff=0.70913 m*s 0.511 MI
Link PH4: PH4 Inflow=0.17952 m*/s 1.220 MI
Subcatchment210: 210 Runoff Area=0.1207 ha 100.00% Impervious Runoff Depth=32 mm Primary=0.17952 m¥s 1.220 M|
Tc=10.0 min C=0.95 Runoff=0.05387 m¥s 0.039 MI
Link PH5: PH5-101.8L/s Inflow=0.07511 m¥/s 0.547 MI
Subcatchment211: 211 Runoff Area=0.2328 ha 0.00% Impervious Runoff Depth=19 mm Primary=0.07511 m¥s 0.547 M|
Tc=10.0 min C=0.57 Runoff=0.06234 m*s 0.045 MI
Link PH5_Un: PH 5 Uncontrolled- 262.8 L/s Inflow=0.23898 m*/s 0.172 MI
Subcatchment212: 212 Runoff Area=0.4700 ha 0.00% Impervious Runoff Depth=27 mm Primary=0.23898 m*/s 0.172 M|
Tc=10.0 min C=0.80 Runoff=0.17664 m*s 0.127 MI
Total Runoff Area = 7.6224 ha Runoff Volume =2.305 Ml Average Runoff Depth = 30 mm
Pond P1: P1 Peak Elev=0.765m Storage=37.7 m*> Inflow=0.10601 m¥s 0.360 MI 66.20% Pervious = 5.0463 ha 33.80% Impervious = 2.5761 ha
Outflow=0.05332 m*s 0.359 MI
Pond P3: P3 Peak Elev=0.685 m Storage=160.1 m* Inflow=0.31175 m%s 0.616 MI
Outflow=0.08726 m*s 0.615 MI
Pond P4: P4 Peak Elev=10.754 m Storage=37.2m* Inflow=0.12931 m*/s 0.605 MI
Outflow=0.09227 m*s 0.604 MI
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Summary for Subcatchment 200: 200 Summary for Subcatchment 201: 201
Runoff = 0.42169 m¥s @ 0.00 hrs, Volume= 0.319 MI, Depth= 34 mm Runoff = 0.09232 m¥/s@ 0.17 hrs, Volume= 0.066 MI, Depth= 34 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
0.9350 0.96
0.9350 100.00% Impervious Area

Subcatchment 200: 200
Hydrograph

Flow (mls)

5
Time (hours)

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
0.1965 1.00
0.1965 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 201: 201
Hydrograph

“Inten=169.1 mm/hr -

-Runoff Area=0.1965 ha -

5
Time (hours)
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Summary for Subcatchment 202: 202
Runoff = 0.46175m¥s@ 0.17 hrs, Volume= 0.332 MI, Depth= 30 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description

1.1169 0.88

1.1169 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description
min meters’ m/m) (m/sec) (m?3s)

10.0 Direct Entry,

Subcatchment 202: 202
Hydrograph

Flow (m¥/s)

5
Time (hours)

221-12931_Ultimate_100yr Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr
Prepared by WSP Printed 2025-01-15
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Summary for Subcatchment 203: 203

Runoff = 0.07085 m¥/s @ 0.00 hrs, Volume= 0.054 M|, Depth= 36 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
0.1508 1.00
0.1508 100.00% Impervious Area

Subcatchment 203: 203
Hydrograph

Pu:kermgjoo Year,,
‘~~Duratmn=12mm;f

Flow (m’ls)

5
Time (hours)
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Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr
Printed 2025-01-15
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Summary for Subcatchment 204: 204
Runoff = 0.27757 m¥s @ 0.17 hrs, Volume= 0.200 MI, Depth= 33 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description

0.5968 0.99

0.5968 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
min meters’ m/m m/sec) (m?3s)

10.0 Direct Entry,

Subcatchment 204: 204
Hydrograph

Flow (m¥/s)

5
Time (hours)

221-12931_Ultimate_100yr Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Prepared by WSP Printed 2025-01-15
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Summary for Subcatchment 205: 205

Runoff = 0.29352 m¥/s @ 0.17 hrs, Volume= 0.211 MI, Depth= 30 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
0.7020 0.89
0.7020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 205: 205
Hydrograph

‘,,,,Dfuatlo 12 mm,
***** --Inten=169. 1 mm,Lhrff

Flow (m¥/s)

Tc=1 Q.ﬂmm, i
~-€=0.89

5
Time (hours)
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Summary for Subcatchment 206: 206

Runoff = 0.28653 m¥/s @ 0.17 hrs, Volume= 0.206 MI, Depth= 23 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
0.8839 0.69
0.8839 100.00% Pervious Area

Tc  Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 206: 206

Flow (m¥/s)

221-12931_Ultimate_100yr Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Prepared by WSP Printed 2025-01-15
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Summary for Subcatchment 207: 207

Runoff = 0.20610 m¥s @ 0.17 hrs, Volume= 0.148 MI, Depth= 34 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
0.4387 1.00
0.4387 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 207: 207
Hyd

Duration=12 |

o “Inten=169.1 mm/hr
o “Runoff Area=0.4387 ha -
Eo ‘Runoff Volume=0.148 Ml
o ___Runoff Depth=34 mm__

10.0in

o 1 2 3 5 7 8 9 10 o 1 2 3 4 5 7 8 9 10
Time (hours) Time (hours)
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Summary for Subcatchment 208: 208

Runoff = 0.06464 m¥/s @ 0.17 hrs, Volume= 0.047 MI, Depth= 34 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
0.1376  1.00
0.1376 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 208: 208
Hydrograph

- Duration=12 min, -
Inten=169.1-mmihr -

Flow (m¥/s)

5
Time (hours)

Summary for Subcatchment 209: 209

Runoff = 0.70913m¥s @ 0.17 hrs, Volume= 0.511 MI, Depth= 31 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
1.6407 _ 0.92
1.6407 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?3/s)
10.0 Direct Entry,

Subcatchment 209: 209

et

Pickering 100-Year |
068 ---Duration=12-min, -

Flow (m¥/s)
°
g

5
Time (hours)
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Summary for Subcatchment 210: 210
Runoff = 0.05387 m¥s @ 0.17 hrs, Volume= 0.039 MI, Depth= 32 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
0.1207 0.95
0.1207 100.00% Impervious Area

Tc  Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 210: 210
Hydrograph

---Pickering 100-Year
,,,,,, i----Duration=12 min, -
,,,,,, - Inten=169.1-mm/hr -
- Runoff Area=0.1207 ha -

Flow (m¥/s)
°
2
3

221-12931_Ultimate_100yr Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Prepared by WSP Printed 2025-01-15
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Summary for Subcatchment 211: 211
Runoff = 0.06234 m¥/s @ 0.17 hrs, Volume= 0.045 M|, Depth= 19 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
0.2328 0.57
0.2328 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters)  (m/m) (m/sec) (m?s)
10.0 Direct Entry,

Subcatchment 211: 211
Hydrograph

,,,,,,,,,,, Runoff Area=0.2328 ha
- Runoff Volume=0.045 M| -
Runoff Depth=19 mm -

Flow (m¥/s)
°
2
2
&

o 1 2 3 5 7 8 9 10 o 1 2 3 5 7 8 9 10
Time (hours) Time (hours)
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Summary for Subcatchment 212: 212
Runoff = 0.17664 m¥/s @ 0.17 hrs, Volume= 0.127 MI, Depth= 27 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year Duration=12 min, Inten=169.1 mm/hr

Area (ha) C__ Description
0.4700 0.80
0.4700 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

min meters’ m/m) (m/sec) (m?3s)
10.0 Direct Entry,

Subcatchment 212: 212
Hydrograph

- Duration=12 min, -

Flow (m¥/s)

5
Time (hours)

Summary for Pond P1: P1

Inflow Area = 1.1315 ha,100.00% Impervious, Inflow Depth> 32 mm for 100-Year event
Inflow = 0.10601 m*¥s @ 0.20 hrs, Volume= 0.360 MI

Outflow = 0.05332m*s @ 0.29 hrs, Volume= 0.359 MI, Atten=50%, Lag= 5.9 min
Primary = 0.05332m*s @ 0.29 hrs, Volume= 0.359 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=0.765 m @ 0.29 hrs Surf.Area= 48.1 m* Storage= 37.7 m*

Plug-Flow detention time= 5.3 min calculated for 0.359 MI (100% of inflow)
Center-of-Mass det. time=4.3 min (201.2 - 196.9)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.05331 m%s @ 0.29 hrs HW=0.765 m (Free Discharge)
*—1=0rifice/Grate (Orifice Controls 0.05331 m*/s @ 3.02 m/s)

Pond P1: P1
Hydrograph

h

1 2 3 4 5 3 7 [ [ 10
Time (hours)
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Summary for Pond P3: P3

Inflow Area = 2.1754 ha, 27.10% Impervious, Inflow Depth> 28 mm for 100-Year event
Inflow = 0.31175m¥s @ 0.20 hrs, Volume= 0.616 M|

Outflow = 0.08726 m*s @ 0.33 hrs, Volume= 0.615 MI, Atten=72%, Lag= 7.9 min
Primary = 0.08726 m*s @ 0.33 hrs, Volume= 0.615 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=0.685 m @ 0.33 hrs Surf.Area= 285.1 m? Storage= 160.1 m*®

Plug-Flow detention time=21.1 min calculated for 0.614 Ml (100% of inflow)
Center-of-Mass det. time=19.4 min (111.1-91.6)

Volume Invert Avail Storage _Storage Description
#1 0.000 m 271.4m* 1,200 mm Round Pipe Storage
L=240.00 m
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 200 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.08725 m%s @ 0.33 hrs HW=0.685 m (Free Discharge)
2 —1=Orifice/Grate (Orifice Controls 0.08725 m*/s @ 2.78 m/s)

Pond P3: P3
Hydrograph

Inflo
,,,,, “Peak Elev=0.685 m

Flow (m?/s)
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Summary for Pond P4: P4

Inflow Area = 1.8659 ha,100.00% Impervious, Inflow Depth> 32 mm for 100-Year event
Inflow = 0.12931 m¥s @ 0.20 hrs, Volume= 0.605 M|

Outflow = 0.09227 m¥s @ 0.33 hrs, Volume= 0.604 MI, Atten=29%, Lag= 7.5 min
Primary = 0.09227 m*s @ 0.33 hrs, Volume= 0.604 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=10.754 m @ 0.33 hrs Surf.Area= 49.0 m* Storage= 37.2 m*®

Plug-Flow detention time= 3.9 min calculated for 0.604 MI (100% of inflow)
Center-of-Mass det. time= 3.3 min ( 156.6 - 153.3 )

Volume Invert Avail Storage _Storage Description
#1 10.000 m 448 m* 975 mm Round Pipe Storage
L=60.00 m
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 200 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.09225 m%s @ 0.33 hrs HW=10.754 m (Free Discharge)
*—1=0rifice/Grate (Orifice Controls 0.09225 m*/s @ 2.94 m/s)

Pond P4: P4
Hydrograph

Flow (m?/s)
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Summary for Pond S1: S1

Inflow Area = 0.9350 ha,100.00% Impervious, Inflow Depth= 34 mm for 100-Year event
Inflow = 0.42169 m*s @ 0.00 hrs, Volume= 0.319 MI

Outflow = 0.01329 m*¥s @ 0.21 hrs, Volume= 0.294 M|, Atten=97%, Lag= 12.6 min
Primary = 0.01329 m¥s @ 0.21 hrs, Volume= 0.294 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=11.200 m @ 0.21 hrs Surf.Area= 260.0 m? Storage= 312.0 m*

Plug-Flow detention time=239.7 min calculated for 0.286 MI (90% of inflow)
Center-of-Mass det. time= 233.0 min (239.0-6.0)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 520.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 260.0 0.0 0.0
12.000 260.0 520.0 520.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C=0.630

Primary OutFlow Max=0.01329 m%*s @ 0.21 hrs HW=11.200 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.01329 m%/s @ 3.01 m/s)

Pond $1: $1
Hydrograph

Flow (m/s)

7 8 9 10

5
Time (hours)

Summary for Pond S2: S2

Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth= 30 mm for 100-Year event
Inflow = 0.46175m*s @ 0.17 hrs, Volume= 0.332 MI

Outflow = 0.05500 m*s @ 0.35 hrs, Volume= 0.332 MI, Atten=88%, Lag= 10.6 min
Primary = 0.05500 m¥s @ 0.35 hrs, Volume= 0.332 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=1.319 m @ 0.35 hrs Surf.Area= 220.0 m* Storage= 290.1 m*®

Plug-Flow detention time=66.6 min calculated for 0.332 MI (100% of inflow)
Center-of-Mass det. time=66.6 min ( 77.6 - 11.0)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 440.0 m* Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 220.0 0.0 0.0
2.000 220.0 440.0 440.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C=0.630

Primary OutFlow Max=0.05498 m%s @ 0.35 hrs HW=1.318 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.05498 m*/s @ 3.11 m/s)

Pond S2: S2
Hydrograph
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Summary for Pond S3: S3

Inflow Area = 0.5968 ha,100.00% Impervious, Inflow Depth= 33 mm for 100-Year event
Inflow = 0.27757 m¥s @ 0.17 hrs, Volume= 0.200 MI

Outflow = 0.02441 m¥s @ 0.35 hrs, Volume= 0.199 M|, Atten=91%, Lag= 10.9 min
Primary = 0.02441 m*s @ 0.35 hrs, Volume= 0.199 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt=0.01 hrs
Peak Elev=11.290 m @ 0.35 hrs Surf.Area= 140.0 m?> Storage= 180.6 m?*

Plug-Flow detention time=89.0 min calculated for 0.199 MI (100% of inflow)
Center-of-Mass det. time= 89.0 min ( 100.0 - 11.0)

Volume Invert Avail Storage _Storage Description
#1 10.000 m 280.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) sq-meters) (cubic-meters) (cubic-meters)
10.000 140.0 0.0 0.0
12.000 140.0 280.0 280.0
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C= 0.630

Primary OutFlow Max=0.02441 m%s @ 0.35 hrs HW=11.290 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.02441 m*s @ 3.11 m/s)

Pond S3: S3
Hydrograph

Flow (mls)

4
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Summary for Pond S4: S4

Inflow Area = 0.7020 ha, 0.00% Impervious, Inflow Depth= 30 mm for 100-Year event
Inflow = 0.29352m¥/s @ 0.17 hrs, Volume= 0.211 Ml

Outflow = 0.01318 m*¥s @ 0.36 hrs, Volume= 0.208 MI, Atten=96%, Lag= 11.4 min
Primary = 0.01318 m¥s @ 0.36 hrs, Volume= 0.208 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=11.181 m @ 0.36 hrs Surf.Area= 170.0 m*> Storage= 200.8 m*

Plug-Flow detention time=171.0 min calculated for 0.208 MI (98% of inflow)
Center-of-Mass det. time=171.2 min ( 182.2- 11.0)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 340.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
10.000 170.0 0.0 0.0
12.000 170.0 340.0 340.0
Device Routing Invert _Outlet Devices

#1  Primary 10.000 m 75 mm Vert. Orifice/Grate C=0.630

Primary OutFlow Max=0.01318 m*s @ 0.36 hrs HW=11.181 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.01318 m®/s @ 2.98 m/s)

Pond S4: S4
Hydrograph

Flow (m’ls)
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Summary for Pond S5: S5

Inflow Area = 0.8839 ha, 0.00% Impervious, Inflow Depth= 23 mm for 100-Year event
Inflow = 0.28653 m¥/s @ 0.17 hrs, Volume= 0.206 MI

Outflow = 0.03183 m*s @ 0.35 hrs, Volume= 0.206 M|, Atten=89%, Lag= 10.7 min
Primary = 0.03183m¥s@ 0.35 hrs, Volume= 0.206 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=11.295 m @ 0.35 hrs Surf.Area= 140.0 m? Storage= 181.3 m*

Plug-Flow detention time=69.5 min calculated for 0.206 Ml (100% of inflow)
Center-of-Mass det. time=69.5 min (80.5-11.0)

Volume Invert Avail.Storage _Storage Description
#1 10.000 m 280.0m* 1.00 mW x 140.00 mL x 2.00 mH Prismatoid
Device Routing Invert Outlet Devices

#1  Primary 10.000 m 100 mm Vert. Orifice/Grate C=0.820

Primary OutFlow Max=0.03183 m%¥s @ 0.35 hrs HW=11.295 m (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.03183 m*/s @ 4.05 m/s)

Pond 85: S5

Flow (mls)

5
Time (hours)

Summary for Pond S6: S6

Inflow Area = 1.7614 ha, 6.85% Impervious, Inflow Depth= 31 mm for 100-Year event
Inflow = 0.76300 m¥s @ 0.17 hrs, Volume= 0.549 MI

Outflow = 0.07511 m¥s @ 0.35 hrs, Volume= 0.547 MI, Atten=90%, Lag= 10.8 min
Primary = 0.07511m¥s@ 0.35 hrs, Volume= 0.547 MI

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev=1.444 m @ 0.35 hrs Surf.Area= 340.0 m* Storage=491.1 m*®

Plug-Flow detention time=80.4 min calculated for 0.547 MI (100% of inflow)
Center-of-Mass det. time=80.3 min (91.4 - 11.0)

Volume Invert Avail.Storage _Storage Description
#1 0.000 m 680.0 m* Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(meters) (sg-meters) (cubic-meters) (cubic-meters)
0.000 340.0 0.0 0.0
2.000 340.0 680.0 680.0
Device Routing Invert Outlet Devices
#1  Primary 0.000 m 150 mm Vert. Orifice/Grate C= 0.820

Primary OutFlow Max=0.07511 m%s @ 0.35 hrs HW=1.444 m (Free Discharge)
1t _1=Orifice/Grate (Orifice Controls 0.07511 m®/s @ 4.25 m/s)

Pond S6: S6
Hydrograph

Flow (mls)
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Summary for Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s

Inflow Area = 7.6224 ha, 33.80% Impervious, Inflow Depth> 30 mm for 100-Year event
Inflow = 0.49027 m¥s @ 0.20 hrs, Volume= 2270 MI
Primary = 0.49027 m¥/s @

0.20 hrs, Volume= 2.270 M, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall to Frenchmans Bay - 662.6 L/s

Flow (m?/s)
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Summary for Link PH1: PH1 - 65.4 L/s
Inflow Area = 1.1315 ha,100.00% Impervious, Inflow Depth> 32 mm for 100-Year event
Inflow = 0.05332m¥s@ 0.29 hrs, Volume= 0.359 MI
Primary = 0.05332 m¥/s @

0.29 hrs, Volume= 0.359 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH1: PH1 - 65.4 L/s
Hydrograph
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Flow (m?ls)
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Summary for Link PH2A: PH2A - 64.5 L/s
Inflow Area = 1.1169 ha, 0.00% Impervious, Inflow Depth> 30 mm for 100-Year event
Inflow = 0.05500 m¥s @ 0.35 hrs, Volume= 0.332 MI
Primary = 0.05500 m*s @ 0.35 hrs, Volume=

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Flow (m?ls)

0.332 MI, Atten=0%, Lag= 0.0 min

Link PH2A: PH2A - 64.5L/s
Hydrograph

@ Inflow
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Summary for Link PH2B: PH2B - 8.7 L/s
Inflow Area = 0.1508 ha,100.00% Impervious, Inflow Depth= 36 mm for 100-Year event
Inflow = 0.07085 m*/s @ 0.00 hrs, Volume= 0.054 MI
Primary = 0.07085 m¥/s @

0.00 hrs, Volume= 0.054 MI, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH2B: PH2B - 8.7 L/s
Hydrograph

Flow (m?ls)

5
Time (hours)
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Summary for Link PH3: PH3 - 34.5L/s

Inflow Area = 0.5968 ha,100.00% Impervious, Inflow Depth> 33 mm for 100-Year event
Inflow = 0.02441 m¥s @ 0.35 hrs, Volume= 0.199 MI
Primary = 0.02441 m*s @ 0.35 hrs, Volume= 0.199 M, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3 -34.5L/s
Hydrograph

Flow (m?/s)
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Summary for Link PH4: PH4

Inflow Area = 4.0413 ha, 60.76% Impervious, Inflow Depth> 30 mm for 100-Year event
Inflow = 0.17952 m¥s @ 0.33 hrs, Volume= 1.220 MI
Primary = 0.17952 m*s @ 0.33 hrs, Volume= 1.220 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH4: PH4
Hydrograph

Flow (m?/s)
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Summary for Link PH5: PH5 - 101.8 L/s

Inflow Area = 1.7614 ha, 6.85% Impervious, Inflow Depth> 31 mm for 100-Year event
Inflow = 0.07511 m¥s @ 0.35 hrs, Volume= 0.547 MI
Primary = 0.07511 m¥s @ 0.35 hrs, Volume= 0.547 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH5: PH5 - 101.8 L/s
Hydrograph

@ Inflow

Flow (m?ls)

Summary for Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s

Inflow Area = 0.7028 ha, 0.00% Impervious, Inflow Depth= 24 mm for 100-Year event
Inflow = 0.23898 m¥/s @ 0.17 hrs, Volume= 0.172 MI
Primary = 0.23898 m*s @ 0.17 hrs, Volume= 0.172 MI, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt=0.01 hrs

Link PH5_Un: PH 5 Uncontrolled - 262.8 L/s
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EXP Services Inc. 12
1101A end 1105 Kingston Road, Pickering, Ontario
Preliminary Hydrogeological Investigation
GTR-22015419-B0
July 18, 2023

Table 3-1: Summary of Measured Groundwater Elevations

Monitoring Ground Surface Approximate Full Well

Depth 31-May-23

Well ID Elevation (masl) Depth (mbgs)
BH/MW1 85.79 16.55 ﬁ:ﬁ 831-;17 331;.3:2
BH/MW25S 86.38 12.27 ﬁ‘;ﬁ :—;71 32;1?
BH/MW2D 86.38 18.47 r::i 332-13; :z'?fu
BH/MW3S 85.08 11.41 :1:57 :i;us ;1_2:4
BH/MW3D 85.08 17.88 "n:t;“; :1'?; ;1-2:4
BH/MWa4 85.41 16.32 “n::*; 331—?& :;.1292
- R~ B
BH/MWSD 84.89 13.88 ﬁ:ﬁf ;f;s 32:213
BH/MW6 85.30 18.82 "r:.:f 832-.1119 : :..;?'I
BH/MW7 85.12 18.28 ﬁ'ﬁ ;21002 331'.5:,93
*not static

mbgs - meters below ground surface
masl - meters above sea level




Two (2) maps were created for the Site to show groundwater contours of the intermediate and deep water-bearing zones
{Figures 6 A and 6 B). Accordingly, the groundwater flow directions in the intermediate and deep zones are interpreted to be
southeast of the Site, towards Pine Creek, respectively.

Groundwater levels are expected to show seasonal fluctuations and vary in response to prevailing climate conditions. This may
also affect the direction and rate of flow. It is recommended to conduct seasonal groundwater level measurements to provide
more information on seasonal groundwater level fluctuations.

3.3 Hydraulic Conductivity Testing

Nine (9) Single Well Response Tests (SWRT's) were completed on monitoring wells BH/MW1, BH/MW25, BH/MW2D,
BH/MW3S, BH/MW3D, BH/MW4, BH/MWSS, BH/MWSD and BH/MW?7 on June 6, 2023, The tests were completed to estimate
the saturated hydraulic conductivity (K) of the soils at the well screen depths utilizing data loggers, preprogramed to take
measurement on time in half second intervals.

The static water level within each monitoring well was measured prior to the start of testing. In advance of performing SWRTs,
each monitoring well underwent development to remove fines introduced into the screens following construction. The
development process involved purging of the monitoring wells to induce the flow of fresh formation water through the screen.
Each monitoring well was permitted to fully recover prior to performing SWRTs.

Hydraulic conductivity values were calculated from the SWRT and constant rate test data as per Hvorslev’s solution included in
the Agtesolv Pro. V.4.5 software package. The semi-log plots for normalized drawdown versus time are included in
Appendix C.

A summary of the hydraulic conductivities (K-values) estimated from the SWRTs are provided in Table 3-2.

Table 3-2: Summary of Hydraulic Conductivity Testing

Maonitoring M‘:’:::Ed Screened Interval Formation Screened Esti?:l::ﬂ::i‘:;:"“c
Well ID Depth [mbgs) (m/s)
(mbgs)

BH/MW1 16.55 13.55-16.55 Silty Sand Till/Clayey Silt 2.6€-05
BH/MW25 12.27 9.27-12.27 Sandy Silt Till/Silty Sand Till 8.5E-06
BH/MW2D 18.47 15.47-18.47 Sandy Silt Till 9.1E-05
BH/MW3S 11.41 8.41-11.41 Silty Sand Till 9.6E-05
BH/MW3D 17.88 14.88-17.88 Silty Sand Till 11E-04
BH/MW4 16.32 13.32-16.32 Sandy Silt Till 1.9e-07
BH/MWSS 10.78 7.78-10.78 Coarse Sand 4.4E-05
BH/MWS5D 13.88 10.88-13.88 Coarse Sand/Sand and Gravel 2.3E-05
BH/MWT 18.28 15.28-18.28 Sandy Silt Till 8.9E-06
Highest Estimated K Value 1.1E-04
Geometric Mean of Estimated K Values 3.4E-05
Arithmetic Mean of Estimated K Values 5.1E-05
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